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ABSTRACT
Background: endoscopic ultrasonography (EUS) is a high accuracy technique for the study of many digestive diseases. The degree of knowledge about the impact of EUS on the management
of these patients is inadequate.
Aim: to determine the therapeutic impact of endoscopic ultrasonography (EUS) on a prospective cohort of patients.
Methods: all patients referred for EUS over a period of 2
years were prospectively evaluated in order to asses: 1. EUS provides new information not previously known; 2. theoretic impact
of EUS on patient management; 3. real impact of EUS on final
therapy; 4. changes in the aggressiveness of the therapeutic decision after EUS.
Results: 700 patients were included. Preoperative assessment
of digestive tumors was the commonest indication. EUS provided
“new information” in the 89% of the patients. With regard to endoscopist opinion, these findings should alter the management in
79% of patients (“theoretic impact”). However, EUS prompted a
change in the management in 67% of patients (“real impact”). Final therapy post-EUS was less aggressive in 34% of patients.
Changes in therapeutic decision were associated with EUS findings, alcohol intake and age ≥ 57 years old.
Conclusions: 1) EUS findings, advanced age, and alcohol intake are associated with a change in the management in 2 out of
every 3 patients referred for EUS. 2) Therapeutic decision (postEUS) is less aggressive in a third of these patients, what should represent a significant economic saving.
Key words: Impact. Clinical impact. Cost-effectiveness. Usefulness. Endoscopic ultrasonography.
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INTRODUCTION
Over the last 30 years, endoscopic ultrasonography
(EUS) has achieved a great importance as a diagnostic tool
(1-3). By now, its availability in the endoscopy units of our
country is growing, and EUS has turned into a mainstay
of the management of many digestive diseases. Oncologic
pathology (digestive or not) probably represents the most
common indication for EUS (2,3).
High diagnostic accuracy and low rates of complications have consolidated EUS as the technique of choice in
the locoregional staging of many neoplasms occasionally
replacing previous diagnostic options (CT or MRI). However, in the clinical practice, the therapeutic decision
about these patients does not depend only on the information provided by EUS, but it uses to be multidisciplinary
management (surgeons, gastroenterologists, oncologists,
internal medicine specialists, pneumologists…). EUS assessment represents another step in the multidisciplinary
evaluation process, and considerations about EUS findings by different specialists vary widely. Few studies have
assessed the therapeutic and economic impact of EUS(4).
Controlled studies about this issue are needed in order to
determine the real importance of EUS in clinical practice.
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To determine the real therapeutic impact of EUS on a
prospective cohort of non-selected patients referred to the
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Table I. Indications for Endoscopic Ultrasonography. European
Society of Gastrointestinal Endoscopy (ESGE) guidelines (2,3)
Patologhy

Indication

Esophageal Cancer

Preoperative staging
Assessment of resectability in operable
patients without distant metastases
Preoperative staging in operable patients
without distant metastases
To confirm the diagnosis (differentiation
from extraluminal compression)
To plan therapy (resection or follow-up)
To characterize and exclude intramural
vessels prior to large-particle biopsy
Complementary to ERCP in cases in which
US and CT are negative or inconclusive
Local staging of potentially resectable
pancreatic cancers, together with other
procedures such as US, CT, angiography,
and laparoscopy
Preoperative localization in those with
potential pancreatic origin
Diagnose
Local preoperative staging

Gastric cancer
Submucosal tumors

Large gastric folds
Pancreatic cancer

Pancreatic Endocrine
Tumors
Chronic pancreatitis
Tumors of the Papilla
of Vater
Biliary tumors
Gallstones
Colorectal carcinoma
Inflammatory Bowel
Disease
Anal Incontinence

Preoperative staging in distal bile duct
tumors
In selected patients with negative or
inconclusive US for gallbladder stones
Preoperative staging of rectal cancer
Diagnosis of pararectal abscesses and
fistulas complementary to endoscopy
As a valuable addition to other diagnostic
tests
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conventional endoscopic room and under conscious sedation controlled by endoscopist (Mydazolam, Propofol,
Fentanyl and Pethidine with doses adjusted according to
patient). EUS exam was performed with radial echoendoscope Olympus GF-UM160 (5-20 MHz, processor
EU-M60) and/or linear echoendoscope Olympus GFUCT160-OL5 (7.5MHz, processor EU-C60). EUS-guided puncture (EUS-FNA) was performed with linear
echoendoscope and puncture needle EUS-N1 Cook® of
22 G or 19 G, following conventional technique, only
in those patients in which it was requested by clinical
practice.
EUS technique
To perform EUS of the upper digestive tract the
echoendoscope was introduced into the duodenal second
portion, were the exploration started evaluating the head
of the pancreas, the biliary tree and hepatic hilum. During
the withdrawal, duodenal bulb, gastric antrum and body,
subcardial region and esophagus were explored (evaluating both the digestive wall and the adjacent structures),
emphasizing in those areas related with the specific indication of EUS in every case. EUS of the lower digestive
tract was performed entering the echoendoscope as far as
25-30 cm from anal margin, where the exploration started
evaluating the bifurcation of the iliac arteries. During the
withdrawal, rectal and anal wall and adjacent structures
were explored.
Estimation of the therapeutic impact

Endoscopy Unit of a third-level hospital for diagnostic
EUS.
METHODS
Study design
Prospective design study carried out in two different
hospitals. All patients referred for diagnostic EUS over a
period of 24 months were considered candidates to take
part in the study if they met the following criteria:
Inclusion criteria: 1. Patient older than 18 years. 2.
EUS indication according the European Society of Gastrointestinal Endoscopy guidelines (2,3) (table I). Exclusion criteria: 1. Serious coagulopathy: platelets < 50.000
and/or Prothrombine activity < 50%. 2. Patient rejected
to take part in the study.
All the EUS explorations were performed by an expert
echoendoscopist (> 5 year and > 5000 EUS performed).
Only one echoendoscopist took part of this study (EVS).
All the explorations were performed as an out-patient
(excepting those patients admitted for other reasons), in a
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At the end of each EUS, the echoendoscopist that performed it noted down if, according to his criteria, EUS
provided new information about the pathology in study
not previously known with other diagnostic tests (CT,
MRI, etc) (new information provided by EUS: YES / NO).
The echoendoscopist also noted if, in his opinion, that
new information was clinically significant, and so, it
should modify the management of the patient (theorical
impact of EUS on treatment: YES / NO). Later, those doctors in charge of each patient, either separately or in the
bosson of multidisciplinary committees, decided the most
advisable therapy for the patient (no treatment/observation, surgery, chemo-radiotherapy...). That final decision
was made considering EUS findings and also analytic, radiologic and demographic factors (age, sex, toxic habits,
comorbidities,…) of the patients. Based on this information, real impact of EUS in this cohort of patients was estimated (real impact of EUS: YES / NO). It was analyzed
if information provided by EUS and the other factors described was associated with a change in the therapeutic
management of the patients. In those cases in which therapeutic decision was modified after EUS, it was determined if the new evidence provided by EUS favored a
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Table II. Basal data of the patients included
in the study (n = 700)
Variable
Age (years)
Mean ± S.D.
Median
Sex
Male/Female
Tobacco (Yes/No)
Mean (cig/d) ± S.D.
Alcohol (Yes/No)
Mean (g/d) ± S.D.
Median (g/d)
Cardiopathy (Yes/No)
Diabetes M. (Yes/No)
COPD (Yes/No)
Previous endoscopy
HDE (Yes/No)
EUS (Yes/No)

n = 700
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Table III. Indications for EUS in the cohort of patients
included in the study
%

59.0 ± 15.6
57
399/301
378/322
13.7 ± 15.2
441/259
29.7 ± 15.2
32
105/595
63/637
62/638

57/43
54/46

553/147
56/644

79/21
8/92

Indication
Pancreatic/Biliary tumor
Esophageal/gastric tumor
Chronic/idiopathic Pancreatitis
Subepitelial tumor
Rectal tumor
Portal Hipertension
Gastric MALT Lymphoma

Absolute frequency (n) Percentage %
134/700
133/700
133/700
132/700
77/700
49/700
42/700

19%
19%
19%
19%
11%
7%
6%

63/37

15/85
9/81
9/81

S.D.: Standard deviation. COPD: Chronic Pulmonary Obstructive Disease. HDE:
High tract digestive endoscopy. EUS: Endoscopic Ultrasonography.

more or less aggressive treatment. (post-EUS treatment:
more/less aggressive).
The next clinical case serves as an example to describe
our approach to the estimation of the impact of EUS in
this cohort of patients: 58 year old patient without relevant medical history, with a recent endoscopic diagnose
of adenocarcinoma of the rectum, and computer tomography (CT) showed no extraparietal extension or lymph
node/distant metastases (CT Stage T2N0); EUS is performed reporting tumoral invasion outside the muscularis
propria, with no lymph node affectation (EUS stage
T3N0); the patient is evaluated by the Committee of Tumors, that decide that new evidence provided by EUS
(transmural invasion), not demonstrated by CT, must favor a change the management of the patient, adding previous neoadjuvant therapy to surgical intervention alone.
In this case EUS provided new information (YES), in regard with echoendoscopists opinion this new information
should influence the management of the patient (theoretical impact of EUS on treatment: YES). Consensus decision achieved by the committee of tumors modifying the
treatment, adding neoadjuvant therapy, according to new
evidence provided by EUS, should determine the real
therapeutic impact (real impact of EUS: YES) and treatment would have been modified, adopting a more aggressive therapeutic strategy (add neoadjuvant therapy to
surgery alone) (post-EUS treatment: more aggressive).

a.) Discrete variables: were described as percentage
and confidence interval of 95%; b.) Continuous variables (normal distribution: mean, standard deviation and
range), (non-normal distribution: median, interquartil
range and range). In the univariated comparative analysis of the variables, statistical test used were Chi² and
Fisher Exact (discrete variables) and ANOVA and H of
Kruskal-Wallis (continuous variables). Multivariated
analysis of therapeutic impact of EUS and the rest of the
data gathered (sex, tobacco consumption, comorbidities…) was made by means of multiple logistic regression (the age of the patient and alcohol consumption
were considered for this kind of analysis as ≥ than the
median in this cohort of patients, 57 years old and 32
g/day: YES or NO). The level of statistical significance
was established in α = 0.05.
RESULTS
Basal data of the patients included
In the period of time described, a total of 700 consecutive patients that met the requirements of the study were
included. Mean age of the patients included was 59 years
old (range 14-91) with little predominance of men (57%).
54% of the patients consumed tobacco and 63% revealed
regular alcohol intake. In relation to the presence of comorbidities, 15% of the patients had any kind of a cardiopathy, 9% were diabetics and 9% met clinical criteria
for chronic obstructive pulmonary disease (COPD). Seventy nine percent of the patients had an endoscopic procedure done before (table II). Most common indications
for EUS were: pancreas/biliary tree tumor, esophageal/
gastric tumor, chronic/idiopathic pancreatitis and subepithelial tumor (table III).

Statistical analysis

Analysis of therapeutic of EUS (Table IV)

Statistical analysis of the data obtained in this study
was made with the computer program JMP 7.0.2 (SAS
Institute Inc., North Carolina, USA). Descriptive analysis
of the variables was made:

“New information”: According to echoendoscopist criteria, EUS provided information (about the pathology
in study) not previously known by other diagnostic tests in
89% of the patients evaluated (625 of 700 patients).
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Table IV. Impact of EUS in the treatment of this cohort of patients
Therapeutic Impact

New information in EUS
Theoretical impact of EUS
Real Impact of EUS
Aggressiveness postEUS (+/-/=)
+ (n)
(%, 95% I.C.)
- (n)
(%, 95% I.C.)
= (n)
(%, 95% I.C.)

Upper EUS
n (%, 95% C.I.)

Lower EUS
n (%, 95% C.I.)

Overall
n (%, 95% C.I.)

554/623
(89%, 86-91%)
480/623
(77%, 74-80%)
414/623
(66%, 63-70%)

71/77
(92%, 84-97%)
70/77
(91%, 82-96%)
55/77
(71%, 60-81%)

625/700
(89%, 87-91%)
550/700
(79%, 75-82%)
469/700
(67%, 63-70%)

185/623
(29%, 26-33%)
229/623
(37%, 33-41%)
209/623
(34%, 30-37%)

46/77
(60%, 26-33%)
9/77
(11%, 33-41%)
22/77
(29%, 30-37%)

231/700
(33%, 29-37%)
238/700
(34%, 30-38%)
231/700
(33%, 29-37%)

*C.I.: Confidence Interval.

“Theoretical impact”: Echoendoscopist estimated that
new information provided by EUS should favor a change
in the treatment in 79% of the patients included.
“Real impact”: However, final decision taken by
doctors in charge of the patients (considering EUS infomation and all the available data: age, comorbilities,
other image tests, etc) was only modified in 67% of the
patients. Final therapeutic strategy after EUS, taking
into account all the factors described above, was less
aggressive that the strategy before EUS in 34% of the
patients.
Univariate and multivariate analysis (multiple logistic
regression) demonstrated that changes in the final therapeutic strategy (real impact), less aggressive, were significantly associated with the next analyzed factors: 1. EUS
findings, 2. Alcohol intake (≥ 32 g/day) and 3. Advanced
age (≥ 57 years old) (p<0.05). The other factors analyzed
(sex, tobacco consumption, diabetes, COPD, cardiopathy) were not significantly associated with changes in the
therapeutic attitude (p > 0.05) (table V).

Table V. Univariated and multivariated analysis of
the factors statistically associated with changes in the
therapeutic attitude in this cohort of patients
Variable

Statistical significance

EUS findings
Age (> 57 years old1)
Sex
Smoker
Alcohol (≥ 32 g/d)²
Cardiopathy
COPD
Diabetes Mellitus

P < 0.05 (uni/multivariate)
P < 0.05 (uni/multivariate)
P = 0.7
P = 0.8
P < 0.05 (uni/multivariate)
P = 0.9
P = 0.5
P = 0.7

1,2

Median of age and alcohol consumption.
Note: (The age of the patient and alcohol intake are considered for this type of
analysis as > than the median of this cohort of patients, 57 years old and 32
g/day: YES or NO).
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DISCUSSION
EUS has become one of the main tools for the study of
a great variety of diseases. This is mainly due to its ability
to reproduce high quality images in real time and in hard
access locations, allowing in addition, obtention of the
histological tissue samples with a low rate of complications. However, there are no contrasted data supporting if
the perception that gastroenterologists in general, and
echoendoscopists in particular, have about EUS usefulness is real, or on the other hand, EUS only provides
known information previously acquired by other non-invasive diagnostic tests. Results of this controlled study
shows that EUS provides new information (not known before performing EUS) in 89% of the patients evaluated.
These data are in accordance with previous studies (5-30).
Results about the therapeutic impact of EUS in the cohort of patients described in this study are similar to those
described by Giovannini and cols (31). This group retrospectively reviewed their experience in the field of EUS
for 11 years, in which they performed diagnostic EUS in
more than 1500 patients with digestive tumors. The study
published by Giovannini assessed effectiveness, safety
and clinical (therapeutic) impact of EUS and EUS-FNA in
this retrospective cohort of patients. Sensitivity, specificity and diagnostic accuracy were 84.6%, 98.4% and
86.9%, respectively. EUS-FNA allowed the obtention of
adequate tissue samples for cytological study in 80-85%
of the cases, and avoided the realization of most aggressive techniques, with higher morbid-mortality, in 44% of
the patients. In the study of Giovannini, from what authors
said, EUS/EUS-FNA modified the diagnosis and/or therapeutic attitude in 1801 patients of 1544 (70.1%). These
data are similar to that demonstrated in our study (real impact of EUS on treatment, 67%). Specifically, in the study
of Giovannini, in 161 patients with esophageal, gastric,
pancreatic or rectal tumors, the finding of metastatic
lymph nodes according to TNM system, as well as little
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hepatic implants, not described by CT, modified therapeutic strategy. Likewise, in 242 patients with solid pancreatic lesions (previously described by other image diagnostic tests), EUS-FNA result modified therapeutic
strategy after cytopathological classification of the tumor.
Recently, Ginés et al. published a critical review of the
existent literature about the impact of EUS and EUS-FNA
in the diagnosis of the extent, management, prognosis, survival and economics in esophageal cancer (4). This analysis and critical review of the literature is, in our opinion,
more realistic than the study of Giovannini, and what it
shows is the great disagreement among the different studies performed evaluating therapeutic impact (32-37). In
these studies, utility and impact of EUS range between
26% (32, 33) and 80% (37). This great variability could be
justified, at least in part, due to the heterogeneity of the
methodology used in the different studies when quantifying therapeutic impact, and due to the differences in the
design of the studies. The systematic review performed by
Ginés et al. reveals how difficult is to estimate adequately
the real utility of EUS in this indication due to the existence of few controlled data. This happens in similar way
in other pathologies in which EUS is usually indicated, as
for example, pancreatic cancer. Though EUS can avoid
surgical obtaining of histological diagnosis of the nature of
a pancreatic tumor in more than 80% of the cases, therapeutic impact of EUS-FNA varies widely depending the
study consulted (from 30 to 70% of the patients) (38,
39,40). It has been suggested than methodological differences among studies and, above all, the different perception and approval on the part of the surgeons and oncologists of the information provided by EUS/EUS-FNA could
be responsible of the differences observed.
Existent data about impact of EUS/EUS-FNA in rectal
cancer (EUS helps to detect those patients with locally
advanced disease in which preoperatory neoadjuvant
treatment will be beneficial) are less optimistic. The published studies estimate a therapeutic impact of EUS in
this pathology around 32% (41). The development and
implantation of MRI as the common tool in loco-regional
staging in rectal cancer may be related with this limited
impact. Specifically, mesorectal affectation is one of the
main factors that surgeons and oncologistis take into account to make the right decision. This information is provided accurately by MRI and not by EUS. However, results from our study suggest that information provided by
EUS in this pathology (fundamentally perirectal fat tissue
and malignant lymph nodes affectation) has a real impact
in the treatment of 71% of the patients, irrespective of
mesorectal affectation.
To avoid part of the methodological problems described, in this study we have intended to evaluate in a
prospective, controlled and systematized way the data
described in methods section:
1. “EUS provides new information”;
2. “Theoretical impact of EUS”;
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3. “Real impact of EUS”;
4. “Post-EUS treatment” (more/less aggressive or the
same).
Though items 1 and 2 are subjective estimations of the
echoendoscopist of the efficacy of EUS (probable bias in
favor of EUS) items 3 and 4 reflect objectively if there
has been a change in therapeutic attitude. When there is a
change in therapeutic attitude, statistical analysis will
show if this change is associated or not with EUS findings and with other factors, what will measure in a real
way the impact of EUS. Differences between items 1 and
2 vs. 3 and 4 probably reflect the excessively magnified
perception that the endosonographers have about the efficacy of EUS against the perception of the doctors that
look after these patients daily. However, some authors
suggest that it is also possible that part of the information
provided by EUS is not adequately recognized or understood by the doctors that request this test. This hypothesis
is sustained in the results of studies as the published by
Maple and cols (42), in which they asses the use of EUS
on the part of thoracic surgeons. In this study, up to 85%
of the surgeons polled consider adequate the realization of EUS in the preoperative staging of esophageal
cancer, though only 50% of them recognize to request it
in their clinical practice. On the other hand, in this study
16-29% of the surgeons recognize, though the existence
of solid evidence favoring the use of EUS, that they consider CT and PET the most accuracy diagnostic test for TN staging of these patients. In this same study, Maple et
al. evidence that youngest surgeons and those with access
to endoscopy units with higher experience, are most inclined to request EUS during the preoperative study of
this kind of tumors. Perhaps a better popularization
of EUS indications and usefulness, should help to reduce
the current differences between the theorical impact (determined by the echoendoscopist) and the real impact
(determined by the doctor in charge of the final therapeutic decision), as the results of our study reflect.
In our opinion, one of the most relevant findings of the
present study is the change in the therapeutic attitude experienced in 2 out of every 3 patients evaluated (67%) after the realization of EUS. This change in the therapeutic
attitude was independent of if the indication was EUS of
the upper (66% of changes in the therapeutic attitude) or
lower digestive tract (71%). Univariated and multivariated analysis (multiple logistic regression) showed that
EUS findings (echoendoscopist opinion), an advanced age
of the patient (≥ 57 years old) and alcohol intake (≥
32 g/day), were associated in a statistically significant way
to changes in the final therapeutic attitude, which was less
aggressive (Table V). We think that this result is of great
clinical relevance, because it makes clear that the information provided by EUS, with the other data, has a real impact in clinical practice in those patients referred for EUS.
In our opinion, these results justify the use of EUS in the
clinical practice in those indications described in table I.
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On the other hand, we also think that it is important to
stand out that in approximately a third of patients included
in the study, the final therapeutic decision was less aggressive than what it would have been adopted without the
realization of EUS (Table IV). Though cost analysis was
not among the aims of this study, the fact that the information provided by EUS allows avoiding the realization of
more aggressive tests and/or treatments in 34% of patients, should have a significant impact in order to reduce
the costs derived of the diagnose and treatment of the
different pathologies evaluated in this study. This hypothesis is in accordance with the results of the cost-effectiveness and cost-minimization published studies (28,43,44).
In conclusion, results of this prospective study provide
objective and controlled data about the real utility of EUS
for the study, diagnose and therapeutic decision of the patients referred for diagnostic EUS. These results suggest
that the age of the patient, alcohol intake and EUS findings influence in a significant way the treatment received by the patients. EUS findings favor a less aggressive treatment in almost a third of patients. Economic
implications of these findings should be analyzed in future studies. The results of this study support the routine
use of EUS for the referred indications.
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