
INTRODUCTION

Subepithelial lesions represent a spectrum of lesions located 
beneath the mucosal lining of the gastrointestinal (GI) tract. 
They are relatively common at routine upper GI endoscopy 
with an incidence of 0.3%.1 Endoscopic ultrasonography (EUS) 
can differentiate an intramural lesion from an extramural one. 
It can identify the GI wall layer from which the lesion origi-
nates and can detect if the lesion is cystic or solid.2 EUS and 
fine needle aspiration (FNA) cytology is useful in the evalua-
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tion of subepithelial lesions of the upper GI tract.3

In this study we evaluated the consistency of the EUS-FNA 
diagnosis with our final diagnosis reached by surgery, endo-
scopic resection or endoscopic follow-up. As a secondary aim, 
we investigated the factors which could be important to result 
in insufficiency of the material obtained by EUS-FNA.

MATERIALS AND METHODS

In this retrospective study, we evaluated the EUS examina-
tions performed for upper GI subepithelial lesions from 2007 
to 2011 at our endoscopy department. All patients underwent 
a standard upper endoscopy before EUS examination. EUS 
examinations were performed with curvilinear-echoendo-
scope (Pentax FG-34 UA; Pentax, Tokyo, Japan) in left lateral 
decubitus position. All EUS-FNAs were performed with a 
22-gauge Echotip needle (Wilson Cook, Winston-Salem, NC, 
USA). Doppler ultrasound was employed to ensure the abs-
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ence of intervening vessels before FNA procedure. All EUS ex-
aminations were performed by an experienced endosonogra-
pher. Lesions were defined as intramural or extramural as well 
as solid or cystic. Size, shape and delineation, and echo pat-
tern were noted. In this study lesions resulted from compres-
sion of other normal organs were excluded. Cytology speci-
mens were prepared for direct smears or thin prep with rou-
tine Papanicolaou staining. There was no on-site cytopatholo-
gist. Cytologic results from EUS-FNA were categorized as 
benign, malignant, or inadequate. Inadequate specimen was 
defined as a sample from which the cytopathologist could not 
make a diagnosis by examining the direct smears or the cell 
block in case it was obtained. The diagnosis of gastrointestinal 
stromal tumor (GIST) was made according to mitotic figure 
and cellular atypia of the spindle-type cells and the c-kit stain-
ing obtained from the cell blocks of the patients. Patients with 
submucosal tumors who had clinical and/or morphologic cri-
teria consistent with overt or potential malignancy underwent 
surgery. The final diagnosis was established according to the 
endoscopic and surgical resection, or according to the clinical 
follow-up findings.

We determined the sensitivity, specificity, positive predictive 
value (PPV), negative predictive value (NPV), and accuracy of 
EUS-FNA to differentiate a malignant subepithelial lesion 
from a benign subepithelial lesion. Mean values were calculat-
ed unless otherwise indicated. Intragroup comparison of op-
erating characteristics was done using the chi-square test. The 
factors which can be important in failing to obtain a suffici-
ent FNA material were investigated by univariate and multi-
variate analyses. The statistical analysis was conducted using 
SPSS software version 13.0 (SPSS Inc., Chicago, IL, USA). Sta-
tistical significance was set at p<0.05.

 
RESULTS

During the period of the study, 87 patients were referred to 
our center due to subepithelial lesions. Of that 15 were iden-
tified as epithelial lesions. Eight of these lesions were esopha-
geal cancer and seven were gastric cancer. In five of the cases, 
final diagnosis was established by EUS and visual findings. 
These cases were diagnosed as lipoma, based on the pillow 
sign and with the EUS findings (four of these lesions were in 
the stomach and one was at the duodenum). EUS-FNA was 
performed in 67 patients (mean age±SD, 51.23±12.48 years; 
range, 25 to 72; 23 [34.3%] female, 44 [65.6%] male). The mean 
number of FNA passes was four (range, 3 to 5). There were no 
procedure-related complications.

The mean size of the FNA performed subepithelial lesions 
was 30.8±12.28 mm (range, 5 to 70). The location, size, EUS 
layer of origin and echo pattern of the lesions are summariz-

ed in Table 1. In nine of 67 patients (13.4%) who underwent 
FNA, the biopsy material was insufficient for histopathological 
examination. We did not repeat FNA in these subjects. Sur-
gery was performed in one (final diagnosis was GIST) and 
mediastinoscopy was performed in another of them (final 
diagnosis was Langerhans cell histiocytosis). The final diagno-
sis was obtained by endoscopic follow-up in five patients (th-
ese lesions were considered as leiomyoma). In two of the cas-
es, endoscopic submucosal dissection was performed to the 
lesions, which were diagnosed as ectopic pancreatic tissue.

Of 58 patients, in whom EUS-FNA was diagnostic, surgery 
was performed in 26 cases and the final diagnosis was GIST. 
In five cases the final diagnosis was obtained by endoscopic 
resection (ectopic pancreas in two, granular cell tumor in one, 
fibroma in one, and hyperplastic polip in one of the cases). In 
27 patients, the final diagnosis was assumed by endoscopic 
follow-up: leiomyoma in 21 and cyst of duplication in four pa-

Table 1. Imaging Features of 67 Subepithelial Lesions

No. (%)
Anatomic

Location in esophagus 14 (20.8)
Location in stomach 52 (77.6)
Location in duodenum 1 (1.4)

EUS echogenicity
Hypoechoic pattern 46 (68.6)
Hyperechoic pattern 3 (4.4)
Hypoechoic with echogenic foci 18 (26.8)

Origin of layer
Mucosa 2 (2.9)
Muscularis mucosa 10 (14.9)
Submucosa 7 (10.4)
Muscularis propria 45 (67.6)
Serosa 0 (0)
Extramural 3 (4.4)

Lesion diameter
<2.5 cm 24 (35.8)
2.5-5 cm 34 (50.7)
>5 cm 9 (13.4)

Endoscopic features
Smooth mucosa 53 (79.1)
Mucosal ulceration 10 (14.9)
Umbilication 4 (5.9)

Other characteristics
Adjacent lymphadenopathy 10 (14.9)
Cystic spaces 19 (28.3)
Irregular border 12 (17.9)
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tients. In two patients the diagnoses of lung cancer and mela-
noma metastasis were made by other radiological or clinical 
findings (Fig. 1).

The comparative results of the EUS-FNA diagnosis and fi-
nal diagnosis according to the location is showed in Table 2. 
Diagnostic yield of FNA was 85%. When the cases with an in-
sufficient material were excluded, the concordance of EUS-
FNA with the final diagnosis was 98.2%. The diagnostic ac-
curacy of EUS-FNA was 78.5% (11/14) in esophageal lesions 
and 86.5% (45/52) in gastric lesions. When nine patients with 
insufficient material were excluded from the study, the EUS-
FNA had a specificity of 100% (95% confidence interval [CI], 
90.4 to 100), sensitivity of 96.4% (95% CI, 86.2 to 96.4), PPV 
of 100% (95% CI, 89.4 to 100), and NPV of 96.8% (95% CI, 
87.5 to 96.8) to differentiate a malignant lesion from a benign 
lesion (Table 3).

In 27 patients the final diagnosis of GIST was obtained by 
cytological examination of the surgical material and all of th-
ese lesions were CD 117 (c-kit) positive. Cell blocks were ob-
tained from only seven of these 27 patients (26%) by EUS-FNA 
and all of them were positive for c-kit. A patient with a lesion 
that was considered to be a leiomyoma due to the lack of c-kit 
positivity in cell block and another patient in whom the mate-
rial obtained was insufficient were sent to surgery because of 
the suspicious characteristics of EUS findings. In these pati-
ents’ lesions, postoperative c-kit was positive. Diagnostic ac-

2 Endoscopic resection

1 Surgery

67 FNA performed

1 Mediastinoscopy 26 Surgery 5 Endoscopic resection

5 Endoscopic follow-up

58 Diagnostic

27 Endoscopic follow-up or
other diagnostic methods

9 Nondiagnostic

Fig. 1. Flow chart showing diagnostic methods used in the study. FNA, fine needle aspiration.

Table 2. Comparison between the Results of Fine Needle Aspira-
tion and Final Diagnoses

EUS/FNA diagnosis Final diagnosis
Esophagus

Benign 8 Leiomyoma 4
Duplication cyst 3
Granular cell tumor 1

Malignant 3 GIST 1
Metastasis of malignant 
  melanoma

1

Lung cancer 1
Inadequate material 3 Leiomyoma 2

Langerhans cell hx 1
Stomach

Benign 23 Leiomyoma 17
Ectopic pancreas 2
Duplication cyst 1
Fibroma 1
Hyperplastic polip 1
GIST 1

Malignant 23 GIST 23
Inadequate material 6 Leiomyoma 3

Ectopic pancreas 2
GIST 1

Duodenum
Benign 0 0
Malignant 1 GIST 1

Total 67 67
EUS, endoscopic ultrasonography; FNA, fine needle aspiration; 
GIST, gastrointestinal stromal tumor; hx, histiocytosis.

Table 3. Performance Characteristics of Endoscopic Ultrasonog-
raphy-Guided Fine Needle Aspiration for Differentiating Benign 
from Malignant Subepithelial Tumors

EUS-FNA 
diagnosis

Final diagnosis
Total

Benign Malignant
Benign 30 (TN) 1 (FN)a) 31
Malignant 0 (FP) 27 (TP) 27
Total 30 28 58

EUS, endoscopic ultrasonography; FNA, fine needle aspiration; TN, 
true negative; FN, false negative; FP, false positive; TP, true positive.
a)One patient who had the diagnosis of leiomyoma by FNA, referred 
to operation due to the size of 40 mm and the presence of cystic 
structures. Final diagnosis was gastrointestinal stromal tumor.
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curacy of EUS combined with FNA for GIST was 92.5%.
In the univariate analysis for inadequate material, the fre-

quency of failing to obtain an adequate material was signifi-
cantly higher in patients with a lesion size below 25 mm (p= 
0.04). However, multivariate analysis showed that the size of 
the lesion did not predict the adequacy of the material (p=0.8). 
In univariate analysis, other characteristics of the lesion (le-
sion echo pattern, origin of the lesion, location of the lesion) 
did not appear to have an effect on diagnostic yield of FNA.

 
DISCUSSION

EUS has an increasing role in the evaluation of subepithelial 
lesions. It enables endoscopists to differentiate an extramural 
lesion from an intramural one and shows the layer of origin. 
Besides, ultrasonographic appearance may also suggest a pos-
sible diagnosis. EUS-FNA is an invaluable adjunct in most of 
these instances. Forceps biopsies from the mucosal surface are 
usually nondiagnostic and more aggressive biopsy techniques 
using snares or puncture may be hazardous if the cause of 
bulging is not definitive. However, there are still some caveats 
about the accuracy of EUS and EUS-FNA in the diagnosis of 
subepithelial lesions. First, differentiation of the layer of origin 
is not perfect.4 Second, differentiation of a GIST from a leio-
myoma is not always possible.5 Third, due to the firm nature 
of GISTs, cytologic yield may be poor and overly blood-st-
ained material may be difficult to interpret.6

The specificity and sensitivity of EUS in subepithelial lesions 
were reported between 88% to 100% and 84% to 92%, respec-
tively.7,8 In this study, the specificity and sensitivity of EUS-
FNA to distinguish the malignant potential of subepithelial le-
sions were 100% and 96.4%, respectively. Our results are con-
cordant with findings in the literature.

Watson et al.9 reported that the diagnostic yield of EUS-
FNA was 74% irrespective of the presence or absence of an on-
site cytopathologist. In another study, the diagnostic yield of 
EUS-FNA was reported to be as 100% in the presence of an on-
site cytopatologist.10 In our study, despite the absence of an on-
site cytopathologist, the diagnostic yield of EUS-FNA was 85%.

We found that lesion characteristics had no significant ef-
fect on the adequacy of FNA material in multivariate analyses. 
However, the adequacy of EUS-FNA obtained from a lesion 
larger than 25 mm was significantly better in univariate anal-
yses. Mekky et al.8 have reported that the size and echo pattern 
of the lesion were significant factors in obtaining sufficient 
material through FNA in univariate analyses. However, the 
size has turned out to be statistically insignificant in multiva-
riate analysis. Hoda et al.11 reported that there were no iden-
tifiable factors that affected the yield of EUS-FNA.

GISTs are often discovered during routine endoscopy as a 

submucosal bulge or a raised lesion with an overlying normal 
mucosa. Endosonographically, GIST appears as hypoecoic ro-
und or oval mass, most often arising from the muscularis pro-
pria. In a prospective study of 23 patients with GISTs, EUS fea-
tures alone had a diagnostic accuracy of 78%.12 EUS features 
alone are inadequate in distinguishing benign from malignant 
or potentially malignant stromal cell tumors.13 Thus, to fully 
characterize a subepithelial lesion and achieve a definite diag-
nosis, a tissue specimen is usually required. In previous stud-
ies, sensitivity and diagnostic accuracy of EUS completed with 
FNA in GISTs have been reported between 78% to 91%.11,12 
This rate was 92.5% in our series. In seven GIST patients we 
obtained cell block (26%). It was reported that the rate of cell 
block obtainment in GIST patients was 25%.14 Undoubtfully 
with cell block examination the diagnostic accuracy of FNA 
will be increased but to have enough material from these 
firm tumors with FNA is difficult.

The frequency of esophageal submucosal tumors is low. 
They are usually benign and asymptomatic. Wehrmann et al.15 
reported the diagnostic accuracy rate of FNA for the esopha-
geal submucosal lesions as 81.8%. The diagnostic yield of EUS-
FNA in the esophageal lesions was reported as low as 43% by 
Watson et al.9 In our study, this was 78.5%. EUS-FNA can be 
performed much easier in the esophagus in contrast to other 
locations because of the straight position of the scope which 
results in easier advance of the needle within the lesion. How-
ever, the tangential position and respiratory oscillations can 
still influence the diagnostic yield.

An incidentally detected subepithelial lesion could be due 
to compression of a mediastinal lesion. Recent studies have 
shown high accuracy rates of EUS in the diagnosis of a medi-
astinal adenopathy of unknown origin (94%).16 In our series, 
EUS-FNA was performed due to extrinsic pressure on esopha-
gus in three patients. One patient was diagnosed with lung 
carcinoma and another with mediastinal metastasis of malign 
melanoma based on FNA. In the third patient FNA was non-
diagnostic and the final diagnosis of Langerhans cell histio-
cytosis was obtained by mediastinoscopy. Another lesion 
which causes esophageal external compression is a duplication 
cyst. Although these cystic lesions are generally intramural 
and are found in the mid and lower parts of the esophagus, 
they may also have an extramural origin as this was the case in 
one of our patients.

In conclusion, in case of necessity, EUS completed by FNA 
is an invaluable method in the diagnosis of subepithelial le-
sions. Taking into account the inevitable shortcomings of FNA, 
EUS features judged by an experienced endosonographer may 
be very important in some cases and, even in the absence of an 
on-site cytopathologist, the diagnostic yield can still be high.
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