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Abstract
Dyspepsia is defined as upper abdominal pain or discomfort that is considered to originate in the upper 
gastrointestinal tract. Many diseases and clinical conditions can cause dyspepsia. Among others, they include 
peptic ulcers, gastric and esophageal cancer, medications, biliary lithiasis, pancreatitis, and pancreatic cancer. 
Traditionally, dyspepsia is only evaluated with digestive endoscopy whose diagnostic yield is only 27%. On 
the other hand, endoscopic ultrasound combines an endoscopic image and an ultrasound image thereby po-
tentially broadening diagnostic range to detect more of the causes of dyspepsia allowing treatment of patients 
in a timelier manner. Objective: To evaluate whether endoscopic ultrasound increases the diagnostic yield 
of endoscopy (27% in our environment) in the initial approach to previously unstudied dyspepsia. Materials 
and methods: This is a prospective study of analytical prevalence in adult patients with previously unstudied 
dyspepsia who were examined at a university institution in Colombia. The patients included were seen in the 
gastroenterology unit from January to October 2016 and underwent upper digestive endoscopy and endos-
copic ultrasound. Under anesthesiologist-guided sedation, the stomach and duodenal esophagus were first 
evaluated endoscopically. Then retrograde endoscopic ultrasound was used to evaluate the pancreas in its 
entirety, the extra hepatic bile duct, the gallbladder, the celiac trunk, the left lobe of the liver and the medias-
tinal region. All abnormalities were noted on the patient’s admission form. Results: In total we included 60 
patients of whom 65% were female and whose average age of was 40.8 years (SD: 12.5). The findings in the 
endoscopic phase of the endoscopic ultrasound were mainly chronic Gastritis 43 patients (71.6%), the rest 
had a structural lesion (17 patients): esophagitis 5 (8.3%), gastric ulcer 2 (3.3%), duodenal ulcer 5 (8.3%), 
gastric cancer, 4 (6.6%), gastric subepithelial lesion (GIST) 1 (1.6%). In the endoscopy phase, we found 11 
cases of cholelithiasis (18.3%), one case of choledocholithiasis (1.6%), and five cases of chronic pancreatitis 
(8.3%). Only 17 patients of these patients (28.3%) had a structural finding in the endoscopy phase, but 18 
additional patients (30%) had some positive finding in the ultrasound phase. In other words, the diagnostic 
yield rose to 58.3% (p < 0.001). Conclusion: Although this study’s sample size is small, it suggests that 
using endoscopic ultrasound in the initial evaluation of dyspepsia could be useful since it increased diagnostic 
yield in this group of patients from 28.3 to 58.3%. This is very significant because patients with dyspepsia 
and negative endoscopy are usually classified as functional and only treated with medications. However, in 
recognition of the methodological limitations of this study,  it should be considered an initial exploration. Larger, 
controlled studies should be considered to confirm this work. Another factor that should be considered is the 
cost of endoscopic ultrasound which is much higher than the upper digestive endoscopy.
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INTRODUCTION

Dyspepsia is a clinical syndrome characterized by pain or 
discomfort in the upper abdomen. It affects at least 20% of 
the world’s population. (1, 2) It has multiple causes inclu-
ding benign and malignant pathologies, negatively affects 
the quality of life, (8) and is often incorrectly called chro-
nic gastritis or acid peptic disease. (3, 4) In some countries 
the annual incidence of dyspepsia has been found to be 
approximately 1%, and has been estimated that one in two 
people will consult a physician for dyspeptic symptoms at 
some time in their lives. Dyspepsia accounts for 5% of the 
people seen by general practitioners and for approximately 
20% to 30% of those seen by gastroenterologists. (5-7) 
When a patient has dyspepsia whose cause has not been 
determined, it is called uninvestigated dyspepsia (UD). (8) 
The approach to adult patients includes upper gastrointesti-
nal endoscopy and occasionally includes upper abdominal 
ultrasound. (1, 3) Dyspepsia can be secondary or organic if 
there are obvious alterations, it is called functional dyspep-
sia (FD) if examinations and images show no alterations 
that explain symptoms. (2, 3) 

Early use of endoscopy is cost-effective, (9, 10) but the 
timing of upper endoscopy varies from place to place. In 
developed countries, it is recommended after age 55, but 
in developing countries with high incidences of gastric can-
cer, it is recommended at age 35. (3) In Colombia, no stu-
dies of cost-effectiveness have been carried out for UD, but 
studies of the prevalence of endoscopic lesions in patients 
with UD have been performed. More than 10 years ago, a 
prospective study of patients with UD found that 73% had 
FD. (11). Another Colombian study of patients with UD 
found cholelithiasis in 21%. (12)

Overall, the diagnostic yield of upper endoscopy alone 
for identification of organic causes does not exceed 30% , 
(1, 11) so other methods that have greater sensitivity need 
to be used. As understanding of these patients deepens, 
unknown causes may be found. In this regard, dyspepsia 
secondary to helicobacter pylori, a new entity that was 
previously included in the FD category, has recently been 
described. (13) It has now been shown that approximately 
5% of patients with H. pylori can be cured of dyspepsia 
if the infection is eradicated. (13, 14) This new finding 
demonstrates the need to continue investigating unknown 
etiologies that could explain dyspeptic symptoms. When 
upper endoscopy is negative in the traditional diagnostic 
approach, the diagnosis is FD. If no further studies are per-
formed, the patient is treated with proton pump inhibitors 
(PPIs), prokinetic agents or antidepressants for several 
months. (8) This can mask unidentified pathologies that 
may lead to probable complications.

Endoscopic ultrasound (EUS) combines the image from 
conventional upper endoscopy with an ultrasound image. 
When radial equipment is used, the ultrasound image has 
a range of about 6 cm which can cover the entire esopha-
gus, stomach or duodenum. (15) Since Pentax 360-Degree 
Radial-Array Ultrasound Gastroscopes are frontal, unlike 
Olympus Radial Ultrasound Endoscopes which are obli-
que, endoscopic views identical to those of conventional 
endoscopy can be obtained prior to the ultrasound phase. 
Visibility beyond the upper gastrointestinal lumen allows 
diagnoses of additional pathologies that may be associated 
with dyspepsia. Taking into account the high frequency 
of dyspepsia, as well as the lack of research other than the 
upper endoscopy in our environment, we decided to per-
form this study of EUS for diagnosis of patients with UD. 
The objective is to evaluate whether EUS increases the 
diagnostic yield from the 27% yield of conventional endos-
copy here in Colombia.

MATERIALS AND METHODS

This is a prospective study of the prevalence of UD found in 
adult patients at a university institution in Colombia. The 
patients included came to the gastroenterology unit from 
January to October 2016 where they underwent upper 
endoscopy. After patients had agreed and signed consent 
forms, the Pentax echoendoscope was used instead of a 
conventional endoscope. On the basis of the ROME IV 
criteria, we defined dyspepsia as the presence of upper 
GI tract symptoms of postprandial fullness, early satiety 
and epigastric pain or burning. If no structural lesion is 
found endoscopically, it is defined as functional dyspep-
sia (FD). (8) Endoscopy indications used were those 
of the dyspepsia guide of the Colombian Association of 
Gastroenterology which recommends performing upper 
endoscopy in all patients with UD who are over 35 years 
old regardless of whether or not they have alarm symptoms. 
(16) We excluded patients who had any contraindication 
for performance of endoscopy with sedation, patients who 
had previously undergone upper endoscopy, patients with 
histories of gastrointestinal surgery including cholecystec-
tomies, and patients who had had endoscopic retrograde 
cholangiopancreatography (ERCP), and patients who had 
had abdominal ultrasound images, magnetic resonance 
imaging (MRI) or computed tomography (CT). EUS was 
performed in the usual way. (17)

Procedures were performed under sedation administered 
by an anesthesiologist. A Pentax echoendoscope, described 
above, was used. First, the endoscope was used to examine 
the esophagus, stomach and duodenum according to the 
protocol described by Yao. (18) This consists of the eva-
luation of 21 areas in the proximal, middle and distal third 
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nic pancreatitis defined according to by Rosemont’s crite-
ria in five (8.3%), a pancreas cyst suggestive of mucinous 
cystadenoma in one (1.6%), stage T2 pancreatic cancer in 
one (1.6%) and mediastinal adenopathies in one patient 
who also had gastric cancer (1.6%). (19) Overall, 17/60 
patients (28.3%) had structural alterations found in the 
endoscopy phase and 18/60 (30%) had some positive 
finding that had not been found in the endoscopic phase. 
In other words, these cases would have been technically 
considered to have FD. Only 25 patients (41.6%) had no 
findings in both the endoscopy phase and the EUS phase. 
In all cases, the gallbladder, bile duct, head, body and tail of 
the pancreas were properly visualized. Overall findings are 
shown in Figure 1.

DISCUSSION

This study found that 28.3% of the patients with UD had 
alterations found during the endoscopic phase which is 
similar to the 27% found in a previous investigation by the 
National University and which corroborates the poor per-
formance of upper endoscopy in our environment. (11) 
In the ultrasound phase using EUS equipment with fron-
tal vision, additional lesions that could explain dyspeptic 
symptoms were detected in 30% of the patients for a total 
of 58.3% (p <0.001). In other words, only 25 (41.6%) of 
the 60 patients had normal results.

of the stomach using both direct view and rearview. Two 
biopsies each were taken from the antrum and the corpus 
to check for H. pylori infections. Additional biopsies were 
taken when patients had apparent structural lesions. After 
the ultrasound phase, EUS was used to the major papilla. A 
retrograde evaluated the entire pancreas, the extrahepatic 
bile duct, the gallbladder, the celiac trunk, the left lobe of 
the liver and the mediastinal region. All abnormalities were 
noted on the patient’s admission form. The protocol, inves-
tigation and informed consent form were approved by the 
ethics committee of the participating institution.

RESULTS

In total, sixty patients with an average age of 40.8 years + 12.5 
years were included. Sixty-five percent of them were women. 
In the first phase, forty-three of the patients (71.6%) were 
endoscopically diagnosed with chronic gastritis while 17 
had structural lesions including five cases of  esophagitis in 5 
(8.3%), two cases of gastric ulcers (3.3%), five cases of duo-
denal ulcers (8.3%), four cases of histologically proven gas-
tric cancer (6.6%), and one case of a gastrointestinal stromal 
tumor (GIST) (1.6%). H. pylori was found in 42 patients 
(70%),  atrophic gastritis was found in 8 patients (13%), and 
intestinal metaplasia was found in six (10%).

In the second phase, EUS found cholelithiasis in 11 
patients (18.3%), choledocolithiasis in one (1.6%), chro-

Figure 1. Overall results of the study.

Patients included: 60
Age: 40.8 years, 65% women

Alterations in the endoscopic phase Alterations in the sonographic phase

Chronic gastritis: 71,6 %
H. pylori positive: 70 %

Atrophic gastritis: 8 (13,3 %)
Intestinal metaplasia: 6 (10%)

Cholelithiasis: 11 (18,3 %)
Choledocholithiasis: 1 (1,6 %)
Chronic pancreatitis: 5 (8,3 %)

Pancreatic cysts: 1(1,6 %)
Pancreatic cancer: 1 (1,6 %)

Mediastinal adenopathy: 1 (1,6 %)

Structural lesions
Esophagitis: 5 (8,3 %)

Gastric ulcers: 2 (3,3 %)
Duodenal ulcers: 5 (8,3 %)
Gastric cancer: 4 (6,6 %)

GIST: 1 (1,6 %)
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tion of ERCP in Colombia more than 50 years ago,. It was 
considered to be a very complex procedure that could only 
be performed by a very few gastroenterologists in very 
few medical centers. Currently, ERCPs are routine proce-
dures performed by many gastroenterologists the world 
over, and ERCP is a much more complex and dangerous 
procedure than is EUS. (24) The real complexity of EUS 
lies in therapeutic and invasive procedures such as staging 
of pancreatic cancer, punctures and drainage. It is time to 
demystify non-therapeutic EUS and understand reality. It 
is not difficult to imagine that EUS could be used for ini-
tial evaluation of UD in the near future. This is a complex 
pathology that, curiously, many consider to be an insignifi-
cant or easy-to-solve problem when it is called gastritis or 
acid peptic disease. In fact, addressing it is complex due to 
its recurrent nature. In addition, it causes deterioration of 
patients’ quality of life, has high costs for the world’s health 
care systems, and can have serious unsuspected etiologies, 
such as those found in this study.

To our knowledge, this is the first study of this type on 
the initial evaluations of patients with dyspepsia using EUS 
with frontal equipment done in Latin America. A study 
with a similar design done more than 15 years ago used 
an Olympus echoendoscope which only provides oblique 
views. (25) That study did not detect as many endolumi-
nal lesions as did endoscopy. Unlike the Fuji and Pentax 
equipment, Olympus echoendoscopes do not have frontal 
vision, which makes it impossible to use for conventional 
endoscopy. (15) Because it limits the endoscopic phase, 
many areas cannot be evaluated which can leave lesions 
such as ulcers and tumors undiscovered.

It is also important to keep in mind that defensive medi-
cine is frequently exercised. (26) Many patients press their 
doctors to reach a rapid diagnosis because they are anxious 
about their conditions and do not accept that their pain is 
only explained by gastritis. When the doctor is influenced, 
multiple tests that may even be more expensive than an 
EUS can be the result.

The limitations of this study include its sample size (not 
calculated) and the fact that it was performed at only one 
center. It would be convenient to conduct studies with lar-
ger samples to confirm the findings of this study.

CONCLUSION

This study was found that the diagnostic yield of EUS 
exceeds that of upper endoscopy by 30% in patients with 
UD. EUS identified pathologies in 58.3% of the patients 
whereas upper endoscopy alone could only identify them 
in 28.3% of the patients ( p <0.001). When upper endos-
copy is negative for a patient with UD, current recom-
mendations call for a diagnosis of FD and indefinite pres-

The finding of cholelithiasis in 18% of patients coincides 
with the prevalence of this pathology in the west. (20, 21) 
However, it cannot be concluded that gallbladder stones 
cause dyspeptic symptoms since the symptom most fre-
quently associated with them is colic. To determine the 
association of the two, a study with a greater number of 
patients, probably a case and control study, would be requi-
red. However, all gastroenterologists know that patients 
with cholelithiasis do not necessarily manifest the typical 
colic in the right hypochondrium but may manifest pos-
tprandial symptoms in the epigastrium which are very 
suggestive of dyspepsia. If the finding of cholelithiasis is eli-
minated, the diagnostic yield of EUS exceeds that of upper 
endoscopy by 12%. Given the types of pancreatic patholo-
gies found, it can be inferred that when only upper endos-
copy is taken into account for UD patients, negative fin-
dings can lead to the erroneous conclusion that the patient 
has FD which should be managed with prolonged adminis-
tration of prokinetics, PPIs or antidepressants. (22) These 
medications would not achieve significant improvement 
but could generate anxiety in patients. For the safety of 
patients and doctors, in many cases research into the cause 
of dyspepsia should continue with additional tests such as 
abdominal ultrasound, CT scans and other studies. (8, 22)

A new approach for patients with FD and persistent 
symptoms is posed by the findings that more than 11% of 
UD patients have pancreatic pathologies while others suffer 
from choledocholithiasis. For these patients, the next step 
should be biliopancreatic EUS rather than another upper 
endoscopy. EUS is even preferable to conventional ultra-
sound, CT scans and abdominal MRI. A study conducted 
more than 15 years ago suggested that the EUS could also 
be more cost-effective. (23) A more recent study from the 
United States by Chang et al. showed that, in the presence 
of symptoms, using EUS as the first exam is more cost-
effective than upper endoscopy followed by abdominal 
ultrasound. (24) Compared to abdominal CT scans and 
MRI, the advantages of EUS are even more evident. Taking 
into account our results and those of international studies, 
we consider that it is necessary and timely to determine 
the place of biliopancreatic EUS in patients with UD in 
our environment. We consider that it would be premature 
to recommend this test for all patients with UD given the 
high cost of EUS in our setting. Nevertheless, the preva-
lence of biliopancreatic pathologies demonstrates that it 
should become the test of choice for FD patients who do 
not improve with conventional treatments. 

A very important issue is that complexity of EUS has 
been exaggerated here in Colombia. Performing  gastroe-
sophageal or pancreatic EUS is relatively simple, does not 
take more than 5 or 10 minutes, and training is not very 
complex. This recalls what happened with the introduc-
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cription of medications whose efficacy is moderate. Our 
findings indicate the potential for using EUS as the initial 
evaluation examination as well as the potential for using it 
as a follow-up examination instead of a CT scan or MRI 
when symptoms persist. Studies of the cost-effectiveness 
of EUS for these purposes in our environment should be 
undertaken to determine whether this test should become 
the first choice instead of conventional endoscopy.
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