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Summary
Endoscopic ultrasonography (EUS) is an accurate tech-

nique for the diagnosis and staging of benign and ma-

lignant lesions in the gastrointestinal tract and the me-

diastinum. EUS overcomes the limitations of other ima-

ging diagnostic methods and gives the possibility to ob-

tain tissue for histologic diagnosis (EUS guided FNA).

The most useful indications of EUS are differentiation

of submucosal tumors, staging for neoplasia, examina-

tion of the pancreato-biliary system and therapeutics.

EUS can distinguish extrinsic compressions from intra-

mural lesions and defines their nature (solid, cystic or

vascular) and origin. EUS is useful for local staging of

esophageal, gastric, duodenal, and rectal cancer using

the TNM (tumor, node, metastases) system, as well as

for diagnosing and staging of pancreatic lesions. The ad-

dition of EUS-guided FNA has improved the ability to

detect malignant lymph node invasion. EUS is also

highly sensitive for the diagnosis of choledocholithiasis,

avoiding unnecessary danger of diagnostic ERCP. New

therapeutic indications of EUS include drainage of pan-

creatic pseudocysts and abscesses and celiac plexus block

and neurolysis. EUS has become an indispensable diag-

nostic method in gastroenterological everyday practice

and should be part of most endoscopy units.
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La ecoendoscopía en la práctica clínica
Resumen
La ultrasonografía endoscópica (EUS) es una técnica

precisa para el diagnóstico y estadío de lesiones benig-

nas y malignas en el tracto gastrointestinal y el medias-

tino. La EUS supera las limitaciones de otros métodos

de diagnóstico de imágenes y da la posibilidad de obte-

ner tejido para diagnóstico histológico (EUS guiado

FNA). Las indicaciones más útiles de la EUS son la

diferenciación de tumores submucosos, en estadío de

neoplasia, examen y terapéutica del sistema pancreato-

biliar. La EUS puede distinguir compresiones extrínse-

cas de lesiones intramuros y define su naturaleza (sóli-

do, quístico o vascular) y el origen. La EUS es útil pa-

ra el estadío local de cáncer del esófago gástrico duode-

nal y rectal usando el sistema de TNM (tumor, nódu-

lo, metástasis), así como para el diagnóstico y estadío de

lesiones pancreáticas. La incorporación de EUS-FNA

guiado ha mejorado la capacidad de detectar la inva-

sión de los nódulos linfáticos malignos. La EUS tam-

bién es altamente sensible para el diagnóstico de colé-

doco litiasis, evitando el peligro innecesario de diagnós-

tico de ERCP. Nuevas indicaciones terapéuticas de la

EUS incluyen el drenaje de pseudoquistes pancreáticos

y abscesos, y bloqueo del plexo celíaco y neurolisis. La

EUS se ha convertido en un método de diagnóstico in-

dispensable en la práctica diaria gastroenterológica y

debe formar parte de la mayoría de las unidades de en-

doscopía.

Palabras claves: ecoendoscopía, indicaciones

Endoscopic Ultrasound (EUS) was initially de-

veloped in the early 1980's. The idea was to im-

prove the limitations of the Abdominal Ultra-

sound and Computed Tomography in the imaging

of the pancreas. 

Today, EUS has considerable expanded the gas-

trointestinal endoscopy daily practice, as well as ot-

her fields of medicine, let us say, "how could we li-

ved without it". 

The indications for EUS are numerous as it over-

comes several disadvantages of transabdominal ul-

trasound. The EUS probe lies nearer to the organs

that are examined and therefore higher US frequen-

cies may be user, leading to a much higher resolu-

Endoscopic ultrasound in clinical practice
Daniel Keter, Ehud Melzer

Department of Gastroenterology and Liver Diseases, Kaplan Medical Center, Rehovot, and the Hebrew University School of Medicine,

Jerusalem, Israel.

Acta Gastroenterol Latinoam 2008;38:146-151

Correspondencia: Daniel Keter
E-mail: keterdan@zahav.net.il

◆ REVISIÓN



147#

tion. In addition, the problem of gas in between the

transabdominal probe does not exist with EUS. For

these reasons EUS is highly useful to image the up-

per GI tract wall 1-2 as well as the adjacent organs,

namely the pancreas, biliary tract, mediastinum and

all peri-esophageal and peri-gastric tissue.3

Many studies have shown EUS as a safe and accu-

rate diagnostic technique for the diagnosis, staging

and sampling of a variety of benign and malignant

lesions.

EUS-FNA has become an indispensable adjunct

to thetechnique since 1993, when it was shown to

be feasibleand safe to obtain tissue diagnosis in

the majority of thelesions that could be detected

by EUS.

Technique: endoscopic ultrasound is performed

with a mechanical or electronic ultrasound transdu-

cer that is built into the tip of a flexible endoscope.

A balloon with water-filling encases the ultrasound

transducer at the tip of the endoscope and helps to

overcome the difficulty of imaging in an air-filled

lumen.

Two different types of instrument are available: a

radial scanner 270-360 degree, perpendicular to the

long axis of the scope, i.e. like a computed tomo-

graphy (CT) axial cut, and an electronic linear array

endoscope,130-180 degree sectorial axis, that ena-

bles EUS guided fine needle aspiration (FNA) and

biopsy of structures within or in close proximity to

the GI tract. Doppler imaging in some of the endos-

copes is used to determine the vascular anatomic

landamarks and to identify vessels in order to avoid

bleeding complications when performing FNA.

Ultrasonic frequencies (5-30 MHz) can identify

lesions as small as 2-3 mm and delineate 5-9 (de-

pending on the US frequency) layers of the GI tract

wall corresponding with the histological layers.

Normally 5 layers are demonstrated (from the inner

to outer) - superficial mucosa, deep mucosa, sub-

mucosa, muscularis propria, and serosa. 

Miniprobe ultrasound probes are thin devices that

can be passed through the working channel of a

conventional endoscope. These probes exerts high

frequency (20-30 MHz), circumferential image,

and demonstrate up to nine layers of the GI tract

with a limited tissue depth of 1-3 cm. They are

mostly used to assess narrow esophageal strictures

and flat lesions, difficult to locate with a regular

echoendoscope, as in  early gastric cancer, and  sub-

mucosal lesions.  

The assesment of small submucosal (non-protu-

ding) esophageal varixes (undiagnosed by videoen-

doscopy) can be demonstrated very well with EUS

probes that avoid the compression on the varixes

when using EUS with water filled balloon, resulting

in a false negative examination to detect varixes.

EUS most useful indications
1) Differentiation of sub-mucosal tumors.

2) Staging of neoplasia.

3) Examination of the pancreato-biliary region.

4) Therapeutics.

Differentiation of submucosal tumors ( SMTs)

The diagnosis of SMT may be impossible with

conventional endoscopic and radiological imaging.

EUS can distinguish extrinsic compressions from

real intramural lesions and defines their nature (so-

lid, cystic or vascular).

The sensitivity and specificity of EUS for diffe-

rentiating between SMT and extraluminal compres-

sion, are high, in one these were study were 92%

and 100%, compared to only 87% and 29%  for

endoscopy, respectively.4

The differentiation between malignant and be-

nign SMT is problematic as well.

EUS malignancy indicators are size >3 cm, hete-

rogeneous echo-structure, irregular margins and

shape, associated lymph nodes.5

EUS-FNA in gastro-intestinal stromal tumor

(GIST) rised the accuracy of EUS alone (78%) to

91% with histopathology.

Benign diagnosis of GIST based in histopatho-

logy is only tentative and needs strict follow-up.

GIST malignancy EUS-FNA accuracy rise to

100% when the Ki-67 LI stain is used.

Staging gastrointestinal luminal cancers.

EUS is useful local staging of esophageal, gastric,

duodenal, and colorectal cancer using the  TNM

(tumor, node, metastases) system.

EUS is the most accurate modality for local T sta-

ging, meaning  local extent of tumor. 

T staging is as follows:

T1tumors  involve the mucosa or submucosa.

T2 extension into the muscularis propria but not

beyond.

T3 extension beyond the muscularis propria.

T4 denotes local invasion of surrounding structures,

vessels. 

N staging is reported as N0, N1, N2, but N-staging
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is much less accurate, only 60% to 80% accuracy.

Echo-features of nodes suggestive of malignancy

are: diameter greater than 1cm, round shape, hypo-

echogenicity, and distinct margins. Yet, these are in-

conclusive signs due to inter-observer variation and

their accuracy is limited.

EUS FNA has improved the ability to detect ma-

lignant lymph node invasion. It can be done in

subcarinal, aortopulmonary window, para-aortic,

para-tracheal, celiac axis, and para-pancreatic

lymph nodes.

EUS-guided FNA has a Sensitivity of 80% and

specificity of about 94% for the diagnosis of malig-

nant lymph node invasion.6

Esophageal cancer EUS is the best modality for

staging early and advanced carcinoma.

In Esophageal Adenocarcinoma itself, EUS plays

a critical role in loco-regional staging.

EUS has been shown to be significantly more ac-

curate than CT in identifying T stage 7 accuracy

over 89%.8

Different studies agree on EUS superiority versus

CT scan for loco-regional staging, particularly celiac

nodes, best detected by EUS.

The prognosis is related with T and N staging and

the presence of celiac trunk lymph node invasion

In the evaluation of nodal involvement, EUS has

been shown to be accurate when EUS-guided FNA

is performed on suspicious nodes. A large prospec-

tive study reported a sensitivity, specificity, and ac-

curacy of 92%, 93%, and 92% respectively for pre-

sence of malignant lymph nodes.9

After neo-adjuvant chemo-radiotherapy for lo-

cally advanced disease, EUS is increasingly being

used to evaluate pathologic responders. A reduction

in tumor thickness has been shown to correlate with

therapeutic response.10

Early carcinoma limited to mucosa (T1m) or sub-

mucosa (T1sm), both with excellent prognosis after

treatment.

Diagnosis is made with high-frequency probe in-

troduced  by using a standard endoscope.

Treatment: EMR (endoscopic mucosal resection)

for small lesions (<2 cm in diameter or < one third

of circumference involved).11-12

Advanced esophageal cancer: 

Different studies agree on EUS superiority versus

CT scan for loco-regional staging, particularly celiac

nodes, best detected by EUS.

The prognosis is related with T and N staging and

the presence of celiac trunk lymph node invasion.

Strict correlation between EUS staging and subse-

quent therapeutic strategies. 

In particular, advanced neoplasm as T4 and/or M1

(i.e, celiac lymph nodes metastases) can  be selected

for palliative therapies, avoiding surgical interven-

tion, that would not change the prognosis.

Many studies evaluating EUS concluded that sen-

sitivity for the T and N staging of esophageal cancer

is about 85-95% and 70-80%, respectively.13-14

Gastric cancer 
Advanced gastric cancer.

EUS staging helps assess the resectability and

prognosis of advanced gastric cancer. 

EUS is more accuracy than CT in the T staging

(92% vs 48%).15 This has recently become more im-

portane as neo-adjuvant therapy is now the standard

of care for patients with locally advanced gastric can-

cer CT, is the best method to detect distant metasta-

ses, as part of standard evalution of gastric cancer.

Early gastric cancer: studies mostly from Japan,

describes the high accuracy of EUS in predicting en-

doscopic resectablility and clinical impact as gas-

trectomy can be spared, specially in elderly, with co-

morbidities.16

Gastric lymphoma and large gastric folds .

EUS is an accurate technique for the differential

diagnosis of large gastric folds.

Gastric lymphoma, linitis plastica, Menetrier's di-

sease, inflammatory conditions, and gastric varices,

some of the common etiologies.

MALT (gastric mucosa associated lymphoid tis-

sue), EUS is very accurate for the diagnosis. Can

predict remission after helicobacter pylori eradica-

tion therapy, can monitor response to therapy, eva-

luate the need of additional therapy, and early de-

tection of relapse.17

Pancreatic cancer
Survival is dismal and radical resection are possi-

ble in only a minority of patients with pancreatic

malignancy. 

As only 25% of patients seem to be operable and

less than 5% are potentially cured, it is mandatory

to be able to select those patients who will most be-

nefit from surgery and avoid operation of all others.

EUS adopted by many authors as the best techni-

que for loco-regional staging in pancreatic cancer

indicating the optimal treatment strategy.
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Harewood and Wiersema 18 demonstrated that

EUS-FNA was the less costly strategy for staging

compared to CT- guided FNA and surgery. 

Their study results confirmed that EUS had grea-

ter sensitivity than CT in detecting a mass (99% vs

57%).

In one of the studies, EUS-FNA sensitivity for ma-

lignant disease was as high as 94%, with a specificity

for benign disease of 71% and accuracy of 92%.

EUS estimated accuracy of 93% to 100% compa-

red with 53% to 90% for CT, MRI, ERCP, or an-

giography.19-20

Resectability of pancreatic cancer is influenced di-

rectly by the presence of vascular invasion. EUS de-

tects venous invasion better than arterial, and inva-

sion of the portal vein and splenic confluence better

than invasion of the superior mesenteric vein and

artery.21

EUS is not an infallible method for detecting a

pancreatic carcinoma and factors for a false negati-

ve  EUS examination included chronic pancreatitis,

a diffusely infiltrating adenocarcinoma, a promi-

nent ventral/dorsal split and a recent episode of acu-

te pancreatitis.

Periampullary cancer  
Periampullary tumors include ampullary, distal

choledochal, pancreatic head, and duodenal tu-

mors.

Due to low 5-year survival, 40%, accurate preope-

rative staging can prevent unnecessarily radical re-

section, as is with pancreatic cancer.

In many studies, EUS superior to CT and ultra-

sound in T staging (EUS 50%, CT 5%, ultrasound

0%) as well as for detecting lymph node metastases

( EUS 50%, CT 33% and ultrasound, 0%).22

Intraductal ultrasound is more accurate than con-

ventional EUS for periampullary tumors, less than

3 cm in diameter.23

Pancreatic cysts

EUS is the best  technique for the diagnosis of

pancreatic cysts, but not reliable for the differential

diagnosis between benign and malignant. EUS is li-

mited and the  inter-observer agreement is low.24

Brugge et al.25 prospectively collected the results

of EUS imaging, cyst fluid cytology, and cyst fluid

tumor markers (CEA, CA 72-4, CA 125, CA 19-9,

and CA 15-3) using histology as a final diagnostic

standard. 
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Out of 341 pts, cyst fluid CEA demonstrated the

greatest area under the curve analysis of tumor mar-

kers, for differentiation of mucinous vs non-muci-

nous cystic lesions.

The accuracy of CEA (79%) was significantly

greater than the accuracy of EUS morphology

(51%) and cytology (59%) (P< 0.05).

These tumors may be suspected after the onset of

clinical symptoms, related to hormonal activity.

Neuroendocrine tumors may be highly sympto-

matic even when they are quite small (sometimes se-

veral mm). CT, MR angiography with selective hor-

monal sampling are not sensitive enough and some-

times invasive and cumbersome. EUS has a high

sensitivity and specificity for detecting small lesions

particularly, insulinomas.26

Biliary Disease  
EUS is very sensitive for the detection of choledo-

cholithiasis, and when the clinical suspicion of com-

mon bile duct stones is low or intermediate, can ob-

viate the need for diagnostic endoscopic retrograde

cholangio pancreatography (ERCP), a more invasi-

ve procedure with a significant rate of complications

and should not be used anymore as a diagnostic

procedure. In contrast, if CBD stones are detected

by EUS, therapeutic ERCP can be done immedia-

tely at the same sitting, or immediately later on

when unavailable at that moment.

Napoleon et al,27 in a study of 238 such partients,

followed prospectively for at least 12 months, de-

monstrated a negative predictive value of 97% for

common bile duct stones.

Magnetic resonance cholangio-pancreatography

(MRCP) is also an established diagnostic method in

these patients.

In a comparative study between EUS and MRCP

in 43 pts with suspicion of CBD stones, using

ERCP or  intraoperative cholangiography as the

gold standard, the accuracy of EUS was 97% and

that of MRCP was 82%.28

For the examination of the proximal choledocus,

the use of higher frequency (12-20 mHz), intraduc-

tal ultrasound (IDUS), performed over a guidewire

at ERCP appears to be superior than standard EUS. 

Chronic pancreatitis

EUS can detect chronic pancreatitis at an early

stage, being more sensitive than CT, ERCP, and

functional tests.
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Therapeutically, can provide pain relief, through

guided celiac plexus neurolysis and pancreatic pseu-

docyst drainage.

By now investigational techniques, is fine-needle

injection (FNI) of antineoplastic agent directly into

a cancer.

The EUS learning for endoscopists according to

general consensus, is longer than that for ERCP, as

shown in a few studies.

The demand for EUS increases, and based on

EUS indications in three major US centers, estima-

ted that the potential number of EUS procedures is

approximately 300 per million population per year
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Rectal cancer
EUS, is the most accurate imaging modality for T

and N staging in rectal cancer.

EUS evaluates tumor invasion depth and sphinc-

ters involvement, determining treatment approach

(eg, transanal vs invasive surgery, abdominal peri-

neal resection vs preoperative neoadjuvant chemo-

radiation). The accuracy is 85% for T staging and

75% in N staging. 29).

EUS and Therapeutic applications 
EUS guided drainage of pancreatic pseudocysts

and abscesses.

With an operative echoendoscope, with a wide

working channel 3.2mm that allows passage of 8.5

French stents, Giovaninni et al,30 described the

technique. 

Coeliac plexus neurolysis.

For the treatment of intractable pain in patients

affectec from pancreatic carcinoma (or less com-

monly severe chronic pancreatitis).

The technique is feasible and safe. Concerns

about durability of the effects.

Pain scores were significantly lower 2 weeks after

the procedure, an effect that was sustained for 24

weeks after adjustment for morphine and use of ad-

juvant therapy.31-32

Summary
EUS has shown a great development in the last 20

years, for the imaging and staging of mass tumoral

lesions within and in close vicinity with the gas-

trointestinal (GI) tract.

In addition to other more conventional imaging

techniques, as helical computed tomography and

magnetic resonance imaging, EUS can assess sus-

pected lesions by this methods, and specifically may

help to differentiate between beningn and malig-

nant lesions of the upper abdominal tract, staging

malignant tumors of esophagus, (lung and medias-

tinum), stomach, pancreas, and rectum, before eit-

her surgical and/or oncological treatment. Can help

to exclude choledocholitiasis, avoiding the need for

endoscopic cholangiopancreatography (ERCP) as a

diagnostic tool, and using it only therapeutically.

EUS has evolved from only diagnostic imaging

tool to fine needle aspiration (FNA) EUS guided,

for tissue diagnosis.
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