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Abstract
Endosonography is a diagnostic method that has revolutionized the way 
to approach patients with tumors in the gastrointestinal tract and other 
extra-digestive organs and structures. Currently, it is a method of choice 
to assess subepithelial lesions of the gastrointestinal tract and to classify 
gastrointestinal tumors in the esophagus, stomach, rectum, and pancreas. 
Therefore, this literature review presents evidence on the classical indi-
cations of endosonography, as well as current applications to approach 
gastrointestinal tumors.
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INTRODUCTION

Endoscopic ultrasound (EUS) is a hybrid method in which 
endoscopy devices are used as a vehicle with a high-reso-
lution ultrasound transducer at its distal end. With this 
method, endoscopic and ultrasound images that can be 
used to explore gastrointestinal wall-dependent or extra-
digestive lesions, taking advantage of the anatomical rela-
tionships of the gastrointestinal tract with intra-abdominal 
organs, are obtained. This technique was created in three 
institutions in Japan in 1980, where the first prototype 
was designed, and was later produced by Olympus Co 
Ltd. EUS was designed to create a diagnostic tool to study 
small pancreatic carcinoma (1). In Colombia, this techni-

que was introduced in 1994 by Dr. Luis Carlos Sabbagh, 
who, years later, and in response to the need for training 
in Central and South American countries, founded the 
Endoscopic Ultrasound Training Center endorsed by the 
World Gastroenterology Organisation. The use and appli-
cations of EUS have spread across Colombia, and there are 
now large institutions in the country where this method is 
used by multidisciplinary groups for diagnostic and thera-
peutic purposes.

Knowledge on and development of this technique has 
skyrocketed. Higher definition devices and high-resolution 
transducers are currently available for diagnostic purpo-
ses (radial transducer equipment [Figure 1A and C] and 
linear transducer equipment [Figure 1B and D]) and they 
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are commonly used for performing cytology tests or fine 
needle biopsies of solid lesions and therapeutic procedures 
such as drainage of collections and ablation of solid tumors, 
among others.

The American Gastroenterological Association consi-
ders that a gastroenterologist or gastrointestinal surgeon 
who has completed hands-on training at a teaching facility 
with a reasonable number of procedures per year, are at 
an advantage or have better skills to perform this proce-
dure, in addition to having sufficient experience in perfor-
ming endoscopic retrograde cholangiopancreatography 
(ERCP). Several scientific societies, such as the American 
Society for Gastrointestinal Endoscopy (ASGE), the 
European Society of Gastrointestinal Endoscopy (ESGE), 
and the British Society of Gastroenterology (BSG), recom-
mend that students carry out between 225-250 procedures 

under the supervision of a specialist during their training, 
of which 50 to 75 should be paracentesis (2, 3).

Endosonography is a safe method in trained hands. 
When used for diagnostic purposes, this procedure has 
similar complications to upper gastrointestinal endoscopy. 
On the other hand, when performed with the linear trans-
ducer for therapeutic purposes, there is a 2-fold increased 
risk of cervical esophageal perforation compared to con-
ventional endoscopy due to increased rigidity, increased 
diameter of the device, and oblique endoscopic view (4, 
5). In addition, risks are inherent to the target or lesion/
collection to be punctured. The most frequently reported 
adverse events are perforation (0.03 %), bleeding (0.13 %), 
and acute pancreatitis in paracentesis of the pancreas (bet-
ween 0 % and 2 %); bile peritonitis occurrence is extremely 
rare (few case reports) (6).

Figure 1. A. Device with radial transducer: endoscopic vision is frontal, sonographic image is radial; blue arrow points to radial transducer. B. . Linear 
transducer: oblique-viewing endoscope, ultrasound sector scanner; the blue arrow points to the transducer and the orange arrow, to the working 
channel, which is perpendicular to the transducer. C. Radial sonographic vision, documentation of an oval hypoechoic lesion in the neck of the 
pancreas compatible with a neuroendocrine tumor. D. . Linear transducer view of the same lesion in the neck of the pancreas. 
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sing any underlying lymphadenopathy for staging pur-
poses. Gastrointestinal stromal tumor (GIST) is found 
in the group of lesions that have the potential to become 
cancerous. Most of them are gastric (accounting for 60% 
to 70% of all cases) (Figure 2B), with 20%-30% located in 
the small intestine and slightly less than 5% in the esopha-
gus. In addition to immunohistochemistry (IHC), the aim 
of tissue collection in the diagnosis of GIST is to obtain 
material showing spindle cells. The use of CD117, DOG1, 
S100, CD34, and PDGFRA stains in IHC is recommended 
since they allow properly differentiating GIST from other 
subepithelial lesions (8). EUS-guided fine needle aspira-
tion/puncture (EUS-FNA) has been traditionally used for 
collecting the tissue. Its diagnostic performance is highly 
variable (between 46% and 93%) and is usually limited 
because the size of the specimen may be insufficient to per-
form IHC. A recent multicenter study compared the per-
formance of EUS-guided fine needle biopsy (EUS-FNB) 
to EUS-FNA regarding cytopathology samples collection, 
the ability to obtain IHC-based diagnosis, and definitive 
diagnostic performance. Results in cytopathology samples 
collection were 92 % vs. 46 % (p = 0.001), 89 % vs. 41 % 
(p = 0.001) in IHC-based diagnosis, and 89 % vs. 37 % 
(p = 0.001) in definitive diagnosis between the FNB and 
the FNA groups, respectively, concluding that EUS-FNB 
outperforms EUS-FNA in terms of histological diagnostic 
performance of GIST (9).

According to a recent study, EUS has an overall accuracy 
of 64.2% compared to CAT (50.9%). In particular, the 
accuracy of EUS compared to CAT for diagnosing GIST, 
leiomyomas, and ectopic pancreas was 83.9% vs. 74.2%, 
37.5% vs. 0.0%, and 57.1% vs. 14.3%, respectively. The 

CURRENT USES OF EUS 

Assessment of subepithelial lesions (SET) 

Subepithelial lesions are tumors that emerge from the 
innermost layers of the muscular layer of the mucosa, the 
submucosal layer, or the muscular layer of the digestive 
tract. They are most commonly found in the stomach, 
where 1 out of every 300 endoscopies may reveal them (6). 
Elevations or protrusions of the mucosa, most of which 
are less than 2 cm in diameter, are normally discovered by 
chance during routine endoscopic examinations. In some 
cases, these lesions may occur in the context of bleeding, 
obstruction, or metastasis. Studying SETs is important 
because the endoscopic presentation of these lesions may 
be similar, and up to 15% of them may be malignant or 
potentially malignant (7). Endosonography is considered 
the most accurate technique for the assess of subepithelial 
lesions due to its ability to define histologic layers with 
certainty and therefore the most likely site of tumor ori-
gin (Table 1). Furthermore, it outperforms other imaging 
modalities such as computed tomography (CT) or magne-
tic resonance imaging (MRI) in terms of characterization 
of small lesions (< 2 cm) (7) because it allows the accurate 
differentiation between extrinsic compression of the gas-
trointestinal tract and intramural growth.

The five main echoic layers can be identified in gastroin-
testinal wall lesions: the first and second (mucosa, including 
the muscular layer of the mucosa), the third (submucosa), 
the fourth (the muscular layer in muscularis propia) and the 
fifth (serosa or adventitia) (Figure 2A). Endosonography 
also allows measuring the extent of the lesion and asses-

Figure 2. A. Endosonographic view with linear transducer of the echoic layers of the normal gastric wall. B. Homogenous hypoechoic oval lesion 
corresponding to a GIST of the fourth echoing layer, assessed using a radial transducer. Images taken by Dr. Cañadas, Clínica Marly.
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majority of misdiagnoses in EUS were hypoechoic lesions 
originating in the fourth echoic layer, and the most com-
mon misdiagnosed lesions was GIST, which is mistaken for 
leiomyoma and vice versa (10).

Another current use of EUS is the assessment of depth in 
subepithelial lesions to determine the need for endoscopic 
resections. Figure 3 shows a neuroendocrine tumor of the 
second echo layer that is being treated with a mucocostomy.

Table 1. Endoscopic and endosonographic characteristics of subepithelial lesions in the digestive tract

Subepithelial lesion Endoscopic appearance Echoic layer Appearance in EUS

Benign lesions

-- GIST Non-specific, no ulceration 4 (rarely 2 or 3) Hypoechoic, mostly < 3-5 cm, round, 
homogeneous

-- Leiomyoma Nonspecific 2, 3, or 4 Hypoechoic, homogeneous, well-
circumscribed

-- Lipoma Yellowish, pillow sign, usually isolated Third Intensely hyperechoic, homogeneous, with 
smooth edges

-- Varicose Bluish, tortuous, easy to compress Third Anechoic, serpiginous, Doppler positive

-- Neural origin (schwannoma, 
neuroma, neurofibroma)

Nonspecific 2 or 3 Hypoechoic

-- Granulosa cell tumor Nonspecific, isolated, less than 4 cm 2 or 3 Hypoechoic with heterogeneous echotexture

-- Inflammatory fibroid polyp With smooth, isolated, polypoid edges, with 
a 2-5 cm mucosal ulceration 

3 or 4 Hypo- to hyperechoic, homogeneous

-- Duplication cyst Regular appearance, with smooth, 
translucent edges, compressible

Any or extramural Anechoic, with posterior acoustic 
enhancement, 3 to 5 echoic layers, round, or 
oval, negative Doppler

-- Lymphangioma Pseudo-cystic mass, compressible, 
commonly found in the intestine

Third Anechoic with internal septum

-- Ectopic pancreas 90 % umbilicated, > 90 % is located in the 
antrum

2, 3, or 4 Hypoechoic or mixed echogenicity, unclear 
edges, with an anechoic or tubular area

-- Brunner’s gland hyperplasia Duodenal bulb 2 or 3 Hyperechoic, anechoic area, with smooth 
edges

Lesions with potential risk of malignancy

-- GIST Ulcerated lesion 4 (rarely 2 or 3) Hypoechoic, > 3 cm, extraluminal irregular 
edges, cystic spaces, heterogeneous, with 
echogenic foci

-- Neuroendocrine tumor Nonspecific, it may look yellow; gastric 
carcinoids may be multiple

2 or 3 Slightly hypoechoic or isoechoic, 
homogeneous, oval, with smooth edges

-- Lymphoma Nonspecific 2, 3, or 4 Heterogeneous hypoechoic

-- Metastases Nonspecific Any echoic layer Hypoechoic, heterogeneous mass

-- Glomus tumor Nonspecific, more frequent in antrum 3 or 4 Hypo- or hyperechoic More than half cases 
with hyperechoic spots, positive Doppler 

GIST: gastrointestinal stromal tumor. EUS: Endoscopic ultrasound. Adapted from: Standards of Practice Committee et al. The role of endoscopy in 
subepithelial lesions of the GI tract. Gastrointest Endosc. 2017;85(6):1117-1132.



Rev Colomb Gastroenterol. 2020;35(4):506-518. https://doi.org/10.22516/25007440.521510 Review article

Diagnosis and staging of esophageal tumors

Esophageal cancer is the sixth leading cause of cancer 
worldwide. It is usually diagnosed in patients with long-
standing reflux symptoms or dysphagia, who undergo an 
endoscopy where a biopsy is performed. Sometimes it is 
diagnosed based on imaging studies such as abdominal 
CAT scan in the case of abdominal pain or unexplained 
weight loss or, less commonly, as an incidental finding. For 
this reason, most esophageal cancer diagnoses are made in 
advanced stages.

Currently, the Union for International Cancer Control 
(UICC) classification and the 8th edition of the Tumor, 
Node, and Metastases (TNM) staging classification are used 
for the staging of esophageal and gastroesophageal junction 
tumors. The reclassification of the stages is the most signi-
ficant difference between the 7th and 8th editions of the 
TNM staging classification. In the eighth edition, stages IIIB 
and IIIC (T3-4a N1-3) were reclassified as stage IVA, and 
M1 disease was reclassified as stage IVB. These patients have 
a poor prognosis, as poor as that of individuals with metas-
tatic disease. Another change in the 8th edition of the TNM 
staging was the division of T1 tumors into T1a and T1b 
tumors. This separation is critical because the risk of nodal 
metastases increases from 3%-6% for mucosal T1a tumors 
to 21.24% for submucosal T1b tumors (11). This differen-
tiation of T1 tumors is also crucial for guiding decisions 
about endoscopic vs. surgical treatment (12), and the role of 
EUS is critical in this scenario. Initial staging of esophageal 
cancer could be done with a contrast-enhanced CAT scan 
of the chest and abdomen to determine whether the disease 
is unresectable or detect distant metastases. If the patient is 
considered to have a potentially curable disease, performing 
a positron emission tomography (PET scan) is recom-
mended, followed by endosonography. Only patients with 
an esophageal tumor that spreads to the stomach should 
undergo diagnostic laparoscopy.

The optimal order in which these imaging studies should 
be performed is debatable, but most experts agree that a 
PET scan must be done before an EUS. The detection of 
distant metastasis in a PET scan would prevent a patient 
from undergoing an UES, which reduces risks and costs 
related to the procedure. It has been reported that UES 
influences treatment decisions in 29% of patients, mainly in 
the diagnosis of lymph node metastases and in the defini-
tion of gross tumor volume during radiation therapy plan-
ning (12). It has been described that PET scan tumor and 
disease length measurements vary greatly and tend to pro-
duce smaller dimensions (13). In conclusion, PET scan is 
the method of choice for detecting metastases, with a 38 % 
improvement in diagnostic efficiency over CAT scan (14).

In general, EUS is currently regarded as the gold standard 
for locoregional stage assessment, as it is the method of 
choice for T and N (Figure 4) (12). It also has an advantage 
over other methods since fine needle punctures or biop-
sies are possible (thus increasing specificity). It has three 
drawbacks: it is an operator-dependent procedure  that, 
in most cases, requires  sedation, the inherent risks of the 
technique, and the inability to pass the lesion in the case of 
stenosing tumors. Regarding the latter aspect, it has been 
reported that approximately 30% of tumor stenosis cannot 
be passed; however, this number drops to 3% when using 
miniprobes (15).

Diagnosis and staging of gastric tumors

Gastric cancer is considered the fourth most prevalent cancer 
in the world and the third in Colombia. It is the cancer with 
the second highest mortality rate worldwide. Consequently, 
early diagnosis has a major effect on its prognosis; however, 
the most common concern is that most people seek medical 
care when the disease is in an advanced stage. To have a clear 
idea of the effect of timely diagnosis, 5-year survival rates in 
European countries range from 10% to 30%, whereas 5-year 

Figure 3. A. Endoscopic view of a neuroendocrine tumor in the duodenal bulb. B. Sonographic view. C. Resection by mucosectomy. Images taken by 
Dr. Carvajal, Hospital Pablo Tobón Uribe (HPTU).
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survival rates in Japan, where mass screening campaigns are 
performed, can reach 90% (16).

EUS is the best method available for evaluating tumors and 
nodes. In the case of nodes, it performs better than CAT and 
MRI basically because samples can be collected by puncture 
or fine needle aspiration biopsy, but it is not very useful for 
evaluating metastases, so this study is usually ordered as a 
complement to PET scan, MRI, or CAT scan (17).

In a meta-analysis that included 4 397 patients, endoso-
nography was found to be useful in differentiating superfi-
cial gastric carcinomas (T1 to T2, with an area under the 
curve ratio of 0.86) from advanced carcinomas (T3 to T4, 
with an area under the curve ratio of 0.9). Overall, endoso-
nography has a sensitivity and specificity of 0.85 (95% con-
fidence interval [CI]: 0.78 to 0.91) and 0.90 (95% CI: 0.85 
to 0.93) to determine whether the tumor is a carcinoma of 
the mucosa or an invasive gastric cancer. Somehow, accor-
ding to this meta-analysis, despite EUS good diagnostic 
performance, positive and negative likelihood ratio values 
were insufficient to recommend its use as a single test, and 
therefore it should be usually performed as a complement 
to PET scan, MRI, or CAT scan (18).

In addition, in a study comparing the diagnostic perfor-
mance of endosonography versus multidetector computed 
tomography (MDCT) in locoregional staging of gastric 
adenocarcinoma and conducted in 77 European surgical 
patients with gastric adenocarcinoma, of which 42 had 
complete preoperative staging and were eventually inclu-
ded in the study, the overall accuracy for T staging of endo-
sonography was superior to that of MDCT (62 % vs. 50 %). 
Likewise, in the subgroup analyses of early (T1-T2) and 

advanced (T3-T4) stages, accuracy and sensitivity were 
higher for EUS (83.3% vs. 64.29% and 84.4% vs. 59.5%, res-
pectively), although these differences were not statistically 
significant. Furthermore, the overall accuracy and sensiti-
vity of EUS for N staging were lower than those of MDCT 
(57 % vs 64 % and 29 % vs 55 %), although differences were 
not statistically significant. It was therefore concluded that 
the diagnostic performance of EUS is comparable to that of 
the new MDCT technique in terms of preoperative staging 
of T and N gastric adenocarcinoma; however, both techni-
ques should be considered complementary until randomi-
zed studies validating these results in larger sample sizes are 
conducted (19).

Diagnosis of colorectal tumors: high-risk rectal polyps

Determining the likelihood of deep-layer invasion in non-
pedunculated polypoid rectal lesions larger than 2 cm in 
diameter is of great importance to choose the best resection 
technique (endoscopic resection by means of mucosec-
tomy, endoscopic submucosal dissection or minimally inva-
sive surgical techniques). Some experts recommend using 
complementary imaging studies, such as EUS, to deter-
mine the best resection technique in high-risk lesions such 
as high-grade dysplasia, Paris 0-IIa+c, non-granular lateral 
extension, Kudo V pit pattern, or in lesions larger than 3 cm 
(20). Lesions with deep submucosal (sm) invasion have 
an increased risk of nodal metastases (2% for sm1, 8% for 
sm2, and 23% for sm3), thus, surgical treatment is recom-
mended. In this context, MRI has a variable performance 
for defining the degree of invasion of polypoid lesions in 

Figure 4. A. Endoscopic view of a neoplastic lesion in Barrett’s esophagus. B. Sonographic view of mucosal thickening with 
transmural involvement (orange arrow) and perilesional adenopathy (black arrow). 
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might be superior in staging T in early lesions (T1), but its 
performance is inferior to that of MRI in terms of accuracy 
in staging T2 and larger lesions (22). In this regard, a meta-
analysis published in 2004 found that EUS and MRI had 
comparable diagnostic results in staging N (nodes) in rectal 
tumors, with a sensitivity and specificity of 67% and 78% 
and 66% and 76%, respectively (27).

Table 2. Rectal cancer staging using EUS (uT Classification)

uT1 Tumor with limited invasion of the mucosa and submucosa
T1m if it infiltrates only the mucosa, with a preserved 
mucosal muscular layer 
T1sm occurs when the submucosa is invaded.

uT2 Tumor with infiltration of the muscularis propia, extending 
through the first 4 echo layers of the rectal wall. The smooth 
outer layer, which corresponds to the muscularis propia, 
indicates that the tumor is limited to the rectal wall.

uT3 Tumor with perirectal fat invasion and irregularities in the 
fourth echoic layer, suggesting tumor spread beyond the 
rectal wall.

uT4 Tumor with infiltration of adjacent organs and structures.

Adapted from: Marone P et al. Role of endoscopic ultrasonography 
in the loco-regional staging of patients with rectal cancer. World J 
Gastrointest Endosc. 2015;7(7):688-701.

The revised edition (2020) of the National Comprehensive 
Cancer Network (NCCN) guidelines suggests that MRI 
must be performed as the first staging study prior to surgical 
excision, whether transanal or transabdominal, in polypoid 
lesions with invasive carcinoma foci undergoing endoscopic 

the rectum, especially in polypoid T1 lesions (pt1), where 
the accuracy of invasion depth ranges from 25 % to 98 % 
(21). A meta-analysis of 42 studies involving 5 309 patients 
found that EUS has a sensitivity and specificity of 88% 98% 
for the staging of T1 rectal lesions, and of 80 % 96 %, res-
pectively for the staging of T2 lesions. Therefore, EUS has 
been suggested as the best diagnostic technique for early 
lesions (pt1), while MRI is recommended for assessing 
pT2 or more advanced lesions (22).

The European Society of Gastrointestinal and Abdominal 
Radiology (ESGAR), in its guidelines for the study of rectal 
neoplasms, states that EUS is the method of choice for the 
differentiation and staging of rectal T1 lesions (Figure 5)  
(23). When compared to traditional endoscopy, EUS has 
been shown to reduce the risk of undiagnosed carcinoma 
in polypoid rectum lesions from 21% to 3% (24). In this 
context, the use of EUS elastography to measure elastic 
properties such as tissue hardness has begun to be studied 
with the aim of distinguishing benign from rectal malignant 
polyps. In this sense, a study has reported that elastography 
could allow differentiating benign adenomas from invasive 
adenocarcinomas with a sensitivity of 96%, a specificity of 
86%, and a diagnostic accuracy of 94% when compared 
with the pathology report (25).

Rectal cancer

Proper staging of rectal cancer is crucial to determining the 
prognosis and the best treatment for the patient. The uT 
classification is proposed as a staging tool for rectal can-
cer to identify the T (tumor) (Table 2) (26). While EUS 

Figure 5. A. Endoscopic retroflexed view of a lesion with lateral extension in the distal rectum. B. Mucosal lesion with extension to the submucosa 
(ut1 sm). Image taken by Dr. Carvajal, HPTU.
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EUS-FNA is the method of choice for taking samples 
from pancreatic solid lesions (30-32). It is considered to 
be more sensitive than abdominal CT and MRI in lesions 
smaller than 10 mm. It is also a safe and cost-effective 
method as it provides a high diagnostic performance (33). 
We believe that one of the keys to achieving the best results 
with EUS-FNA is to obtain sufficient/representative sam-
ples of the lesion and properly transfer them to the patho-
logy laboratory. EUS-FNA has been conducted with in-
room pathologists in some world reference centers, which 
has allowed reducing the number of passes and, in general, 
improving the test diagnostic performance. The HPTU 
working group in Medellin, Colombia, recently published 
their preliminary experience with performing biliopan-
creatic punctures and biopsies with an in-room patholo-
gist (Figure 7). Said study emphasizes that this strategy 
allowed a high diagnostic performance (close to 90 %) with 
few false negatives (34).

APPLICATIONS UNDER DEVELOPMENT

Endosonography-guided ablation of neuroendocrine 
tumors (insulinoma)

Sporadic pancreatic insulinoma is a benign tumor in the 
β cells of the islets of Langerhans that is normally isolated 
and less than 20 mm in size. When this type of tumor is 
functional, patients experience symptoms associated with 
excessive insulin production. Whipple’s triad (symptoms 
of hypoglycemia, venous blood hypoglycemia, low plasma 
glucose with relief of symptoms) is described in these 
patients. Its clinical diagnosis is supported by biochemical 
and radiological findings. Treatment is usually surgical, 

resection and whose histopathological sample is fragmented, 
with undefined edges, or with unfavorable histology. This 
guideline recommends using EUS if MRI is contraindicated 
or for assessing superficial lesions (28). For initial staging of 
rectal tumors, pelvic MRI is also recommended as the first 
staging study and EUS is reserved for patients with MRI con-
traindications. Regarding follow-up of patients undergoing 
transanal surgical excision, evaluating anastomosis with EUS 
or MRI every 3 to 6 months for the first 2 years and then 
every 6 months for 5 years has been suggested to rule out 
local relapses (28, 29).

Diagnosis and staging of biliopancreatic solid tumors

Pancreatic cancer is highly lethal; it is the fourth leading 
cause of deaths attributed to cancer in the United States. 
Surgical treatment by duodenopancreatectomy with 
Whipple technique is a curative option, but only 15% of 
patients are candidates at the time of clinical presentation. 
In advanced stages, survival time with chemotherapy is 
8.5 months (30). EUS has gained ground in the treatment 
of biliopancreatic disorders, with a diagnostic accuracy 
ranging from 78 % to 98 %. When FNA or FNB is added 
to EUS, its diagnostic performance improves. Figure 6 
depicts a solid lesion in the head of the pancreas where an 
FNA was performed.

Diagnostic accuracy is affected by lesion-specific factors 
such as location, size, and type; technical aspects such as 
number of passes; sampling technique (aspiration, slow-
pull technique, fanning technique); the endoscopist’s 
expertise; and the presence of a pathologist in the room 
where the procedure is performed, which is one of the least 
studied factors.

A B

Figure 6. A. Solid lesion in the head of the pancreas. B. FNA of the lesion. Image taken by Dr. Cañadas, Clínica Marly.
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compatible  with a neuroendocrine tumor. In both cases, 
hypoglycemia resolved immediately after ablation, with no 
complications and complete resolution of symptoms (at 12 
months of follow-up) (44).

EUS-guided splenic punctures 

The risk of splenic punctures has restricted histological 
analysis of focal splenic lesions or splenomegaly of unk-
nown origin. The most serious adverse event is bleeding 
(hemoperitoneum or subcapsular hematoma), but lesions 
of neighboring structures such as pleura, lung, splenic 
flexure of colon and vascular lesions in general may also 
occur (45, 46). Since laparoscopic splenic biopsies require 
general anesthesia and are limited to cases with noticeable 
lesions on the surface of the organ, non-invasive approaches 

either by duodenopancreatectomy with Whipple techni-
que, distal or total pancreatectomy, or enucleation, depen-
ding on size and location.

In 1999, EUS-guided radiofrequency ablation was des-
cribed in porcine models (35); later, cases of treatment 
in solid pancreatic lesions were reported as a palliative 
measure in patients with high surgical risk (36-38). EUS-
guided ablation is currently being developed as a treatment 
for pancreatic insulinomas in patients with various comor-
bidities who are not suitable for surgical treatment or reject 
undergoing surgery (39-43). In Colombia, the first two 
cases of ethanol ablation were conducted on two women 
who presented with coma as the first clinical symptom of 
hyperinsulinemic hypoglycemia and concomitant high 
level of C-peptide. Abdominal MRI was normal  in both 
cases and was associated with endosonographic findings 

Figure 7. A. Pancreatic tissue in the endoscopy room. B. FNA placed in a jar of formalin. C. Diff-Quik 40x cytology: evidence of pancreatic ductal 
adenocarcinoma. D. Diff-Quik 100x cytology with ductal adenocarcinoma. E. FNA with evidence of ductal adenocarcinoma. Image taken by Dr. 
Mosquera-Klinger, HPTU.
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malignancy or lesions of uncertain origin in the context of 
splenomegaly or suspicious or small-sized space-occupying 
benign lesions in the spleen that cannot be found with per-
cutaneous biopsies (52).

CONCLUSIONS

Endosonography has a wide variety of uses in the detection 
and staging of gastrointestinal tumors. It complements 
other imaging modalities such as CAT scans, MRIs, and 
PET scans in the staging of esophageal, stomach, and rectal 
neoplasms. For these three neoplasms, it performs best in 
staging T (tumor) and N (ganglion).

In addition, it is the method of choice in the evaluation of 
subepithelial lesions because it can discriminate, with high 
specificity, the affected echoing layer and characterize the 
type, size, and location of the lesions.

It also is the procedure with the best diagnostic perfor-
mance in pancreatic lesions smaller than 10 mm, increasing 
its specificity thanks to the possibility of performing a biopsy 
through needle puncture and aspiration of the lesion.

EUS-guided ablation is a promising treatment option for 
functional pancreatic insulinoma in patients not suitable 
for surgical management or who reject undergoing surgery. 
Finally, a new application of endosonography is EUS-
guided punctures and biopsies of the spleen in patients 
with fever of unknown origin, unexplained weight loss and 
who have space-occupying lesions or splenomegaly of unk-
nown origin.

are preferred over surgery. In terms of diagnostic perfor-
mance, in a study published by Werner et al., diagnosis was 
achieved in almost 70% of patients in which biopsies were 
performed via laparoscopy (47). Dr. Soderstrom published 
a paper on percutaneous needle aspiration biopsies that 
included over 1 000 blind aspiration biopsies and no sig-
nificant complications were reported (48). Subsequently, 
several manuscripts have described the use of percuta-
neous fine needle aspiration biopsies guided by ultrasound 
and CT in benign and malignant splenic diseases, reporting 
good efficacy and safety results (49-51). In this sense, a 
multicenter study involving 398 patients who underwent 
percutaneous ultrasound guided FNA in Italy (45), reports 
complications were observed in only 5.2 % of participants. 
Percutaneous biopsies have limitations in obese patients, in 
those with a history of abdominal surgery and of ascites; in 
addition, a highly experienced interventional radiologist is 
required in all cases where this type of biopsy is performed.

Due to the spleen’s proximity to the gastric wall, use of 
EUS for fine-needle aspiration biopsies of the spleen is pos-
sible, and its benefit is a real-time visualization of the needle 
and its movements. Recently, the experience of European 
center using this technique was published; in said study, 
a definitive histopathological diagnosis was obtained in 
66.7 % of all cases, and half of them were associated with 
splenic lymphoma. Also, one of the most relevant findings 
of this study was that there were no associated complica-
tions, concluding that EUS-guided FNA of the spleen is 
necessary or the first option in patients with suspected 
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