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ABSTRACT

Background: Dyspepsia is common in clinical practice and the etiologies may be from diseases in both

the luminal and extraluminal upper GI tract.  Esophagogastroduodenoscopy (EGD) provides information on the

intraluminal pathology.  Whereas endoscopic ultrasound (EUS) that combined endoscopic imaging with US imag-

ing may be an ideal, single-step diagnostic test for detecting, or excluding underlying causes of dyspepsia.

Patients and Methods: Patients older than 50 years with uninvestigated dyspepsia were recruited.  All

patients underwent EUS followed by EGD in the same day.  Transabdominal US was performed 1 week before or

after the endoscopic examination.  Each of these studies was performed by an independent operator blinded to the

results of the other examinations.

Results: Fifty patients were recruited.  The EGD significantly detected more abnormal intraluminal

lesions than EUS, 33 vs 23 patients (p = 0.046).  TUS insignificantly detected more extra abdominal lesions than

EUS, 30 vs 10 patients respectively, (p = 1).  EUS detected more pancreaticobiliary tract lesions than TUS, 7 vs 4

patients, even though, it failed to reach statistical significant (p = 0.167).

Conclusions: EUS did not provide additional useful information in elderly patients with dyspepsia.

EUS should not be considered a routine diagnostic tool in elderly patients unless some suspicious clinical param-

eters were identified.
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INTRODUCTION

Dyspepsia, defined as pain or discomfort centered

in the upper abdomen(1), such as upper abdominal full-

ness, early satiety, bloating, epigastrium burning.  Dys-

pepsia is a common clinical syndrome affecting up to

25% of the population(2).  Diseases arising in both the

luminal and extraluminal upper GI tract may be re-

sponsible for the symptoms.  The etiologies of dys-

pepsia include peptic ulcer disease (PUD), atypical gas-

troesophageal reflux disease (GERD), functional and

drug-induced dyspepsia, symptomatic biliary stones,

chronic pancreatitis and gastrointestinal malignancies

such as gastric cancer, liver cancer and pancreatic can-

cer(3,4).

Esophagogastroduodenoscopy (EGD) is the main

standard investigation for dyspepsia(1).  However, EGD

provides information on the intraluminal pathology

only.  Transabdominal ultrasound (TUS) is used com-

monly for identifying extra-luminal pathology of the

abdomen due to low cost, non-invasive and widely

available procedure.  However, TUS had limitation for

examination of stone in the common bile duct and

pathological change of pancreas due to overlying bowel

gas.

Endoscopic ultrasoud (EUS) combines the endo-

scopic luminal and sonographic extraluminal exami-

nation including biliary tree, submucosal lesions, parts

of the liver, pancreas and other organs adjacent to the

gut wall.  EUS is highly accurate for the diagnosis of

various comparable pancreaticobiliary tract diseases.

Several studies demonstrated that EUS has a accuracy

rate for detecting intraluminal lesion with EGD and is

superior to transabdominal ultrasound for detecting

pancreaticobiliary lesion(5-9).

The incidence of pancreaticobiliary tract disease

and GI malignancy increases in elderly patient(10).  The

database from cancer unit of Songklanagarind Hospi-

tal(11) showed the high incidence rate of pancreatic and

biliary tract cancer in patients with age more than 50

years.  Since this malignancy may produce the symp-

toms of dyspepsia, so EUS may be an ideal, single-

step diagnostic test for detecting, or excluding under-

lying causes for dyspepsia in elderly patients.

PATIENTS AND METHODS

The study was a prospective study recruiting the

patients at out-patient clinic of Songklanagrarind Hos-

pital from May 2007 to January 2008.  Fifty years-old

patients or older presented with dyspepsia, as defined

by Rome II criteria, were eligible for the study.  The

patients were excluded if there was one or more of the

followings; dysphagia, prior gastric surgery, EGD

within 6 months, previous history of hepatobiliary tract

disease, predominant symptoms of acid regurgitation

and heartburn suggestive of GERD, and recurrent ab-

dominal pain with bowel habit change indicative of

irritable bowel syndrome.  The study protocol was a

proved by the Ethic Committee of our faculty.  Written

informed consents were obtained for all patients be-

fore entry to the study.

All patients underwent procedures by the gastro-

enterologists and scheduled for EUS and EGD on the

same day.  After an overnight fast, EUS was firstly

performed by a single gastroenterologist with the EUS

experience of more than 500 procedures in standard

manner after intravenous administration of sedative

medication.  The complete endoscopic examination was

carried out first, followed by EUS evaluation of bil-

iary tract, pancreas and left lobe of the liver.  The EUS

scopes were GF-UM130, or GF-UM 160 Olympus

Optical.  After EUS examination, patients underwent

EGD (GIF-160, Olympus) by a second endoscopist.

All examinations were performed by independent in-

vestigators without knowledge of the results of the other

investigations.  CLO® test and biopsies were done as

the discretion of the endoscopist performing the EGD.

The TUS (Sonoline Antares Semen Ultrasound) was

performed one week before or after EGD and EUS

without knowing the results of the other investigations.

All patients were re-evaluated at 1 month after

examination and follow-ups were done until dyspep-

tic symptoms improved or patients default.

The final diagnosis of the patients was based on

standard criteria for esophagitis, peptic ulcer, and vari-

ous forms of gastritis.  The diagnosis of malignancy

must be confirmed by pathology or clinical course of

the patients where histology was not available.  Stone

in the biliary tree were confirmed by surgery, ERCP or

MRCP when there is discrepancy between the two ul-

trasound examinations.  Stone was diagnosed without

further confirmation if the results of EUS and TUS are

both positive.

Statistical Analysis

All statistic analysis was performed using the

Epidata version 3.1.  The percent, chi square and fisher

test were calculated for 95% Confidence Interval.
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RESULTS

There were 50 patients, (33 female, 17 male) with

the mean age ± SD of 59.64 ± 7.44 years included in

the study.  Forty five (90%) patients had duration of

dyspepsia longer than 2 month.  The frequency of dys-

peptic symptoms were epigastrium burning 32 patients

(64%), bloating 29 patients (58%), abdominal fullness

19 patients (38%), early satiety 9 patients (18%) and

significant weight loss 11 patients (22%).  The previ-

ous treatments included proton pump inhibitor 49

patients (98%), prokinetic drugs 38 patients (76%) and

H2 receptor antagonist 2 patients (4%) (Table 1).

EGD detected abnormal endoluminal lesions in

33 patients (66%) patients including various forms of

gastritis (27), duodenitis (6), gastric polyp (5), esoph-

agitis (3), gastric ulcer (2), duodenal ulcer (2), CA stom-

ach (1), duodenal polyp (1), hiatal hernia (1), Schatzki

ring (1), pyloric obstruction (1), lipoma of duodenum

(1), and subepithelium mass at EG junction (1) (Table

2).

TUS detected abnormal lesions in 30 patients

(60%) including fatty liver (21), hepatic cyst (4), gall

Table 1. Demographic data of 50 patients with dyspepsia

Demographic data Number %

Age (years)

Mean 59.64 ± 7.44

(min 50, max 82)

Sex

Female 33 66

Duration

1-2 month 5 10

> 2 months 45 90

Symptoms

Epigastric burning 32 64

Bloating 29 58

Abdominal fullness 19 38

Weight loss 11 22

Early satiety 9 18

Previous treatment

PPI 49 98

Prokinetic drugs 38 76

H2 blocker 2 4

Table 2. Intraluminal lesion detected by the EGD and EUS investigation

Detected by Detected by Agreement by

Intraluminal lesion EGD alone EUS alone EGD + EUS

(n) (n) (n)

Gastritis (erosive, atrophic, hemorrhagic)* 11 2 16

Duodenitis 6 2 0

Gastric polyp 4 0 1

Esophagitis 2 0 1

Gastric ulcer 2 0 0

Duodenal ulcer 2 0 0

Duodenal polyp 1 0 0

CA stomach 0 0 1

Other 4 4 1

Hiatal hernia 1 0 0

Schatzki ring 1 1 0

Pyloric obstruction 0 0 1

Lipoma of duodenum 1 0 0

Subepithelium mass at EG junction 1 0 0

Intestinal metaplasia 0 1 0

Antral ring 0 1 0

Fundal diverticulum 0 1 0

Total abnormality 14 4 19

*p = 0.004
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stone (2), gall bladder polyp (2), Renal cyst (1), renal

stone (1), bilateral hydronephrosis (1) and cyst of uri-

nary bladder (1) (Table 3).

EUS detected abnormal lesions in 29 patients

(58%).  There were 23 patients with intraluminal le-

sions including various forms of gastritis (18), duodeni-

tis (2), gastric polyp (1), esophagitis (1), CA stomach

(1), Schatzki ring (1), pyloric obstruction (1), intesti-

nal metaplasia (1), antral ring (1), and fundal diver-

ticulum (1).  There were 10 patients with extraluminal

lesions including gall stone (3), gall bladder polyp (3),

chronic pancreatitis (1), CBD dilated (1), renal cyst

(1) and polycystic kidney (1) (Table 2 and 3).

The total intraluminal lesions concordantly de-

tected by both EGD and EUS occurred in 37 patients

(74%), these included gastritis (58%), duodenitis

(16%), gastric polyp (10%), esophagitis (6%), gastric

ulcer (4%), duodenal ulcer (4%), CA stomach (2%),

duodenal polyp (2%) and other lesion (18%).  The EGD

significantly detected more abnormal intraluminal le-

sion than EUS in 33 vs 23 patients respectively (p =

0.046) and the most pronounced difference is the de-

tection of gastritis lesion particularly the non-specific

gastritis (p = 0.005) (Table 2).

The total extraluminal lesions detected by both

TUS and EUS were found in 37 patients (74%), these

included fatty liver (42%), liver cyst (8%), gallbladder

polyp (10%), gall stone (6%), CBD dilated (2%),

chronic pancreatitis (2%) and urinary tract disease (10

%).  The TUS detected extra-abdominal lesion more

than EUS especially fatty liver, 30 vs 10 patients re-

spectively.  Whereas EUS could detect pancreatico-

biliary tract lesion more than TUS could in 7 vs 4 pa-

tients, respectively.  However, the difference between

the EUS and TUS was not statistically significant (p =

1 and p = 0.1667).

The discrepancy between EUS and TUS occurred

in 7 patients.  One gallstone detected by EUS was not

found by TUS.  Subsequent MRCP showed no stone.

Repeated EUS confirmed no stone.  This was accounted

false-positive EUS.  There were 5 discrepancies in the

gallbladder polyp findings and this remained unre-

solved at the time of manuscript writing.  One chronic

pancreatitis was not shown by TUS but was demon-

strated by EUS.  This was confirmed by CT scan.  One

patient had dilated duct by EUS but this could not be

detected by subsequent TUS and MRCP.

DISCUSSION

The overall detection rate of abnormal intralumi-

nal lesions in this study was higher than that of Lee

Table 3. Extraluminal lesion detected in dyspeptic patients

Detected by Detected by Agreement by

Extraluminal lesion* TUS alone EUS alone TUS and EUS

(n) (n) (n)

Liver disease 25 0 0

Fatty liver 24 0 0

Liver cyst 1 0 0

Pancreaticobiliary tract disease 2 5 2

Gall stone 0 1a 2

Gallbladder polyp 2 3 0

CBD dilatation 0 1b 0

Chronic pancreatitis 0 1c 0

Other 3 1 1

Renal cyst 0 0 1

Renal stone 1 0 0

Hydronephrosis 1 0 0

Cyst of bladder 1 0 0

Polycystic kidney 0 1 0

Total 27 7 5

anormal by MRCP and repeat EUS, bnormal by MRCP, cChronic pancreatitis and pancreatic duct dilated by CT abdomen

*p >0.05
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et al(9) study; 74% vs 32.5% respectively.  The differ-

ence may be explained by the different population se-

lected, in our study we recruited patients over 50 years

of age where as the study of Lee et al(9) enrolled

patients with 18 years or more.  The higher incidence

of lesions is expected in elderly than younger.

In our study, the extraluminal lesions were de-

tected in 74%.  Most of them were not associated with

dyspepsia (such as fatty liver, liver cyst, renal disease).

Only 14 % of the patients had pancreaticobiliary tract

disease which may account for their dyspeptic symp-

toms.

The incidence of pancreaticobiliary tract disease

in our study was lower than our previous study by

Siriboon et al study(12) (14% vs 41% respectively).  This

may be explained by patient selection bias, since in

the previous study included only patients with persis-

tent dyspeptic symptoms suggesting biliary problem.

However, our study has similar result to that of Lee

et al(9) (14% vs 22.5% respectively).

In our study, EGD detected more intraluminal le-

sions than EUS (66% vs 46%, p = 0.047), and this was

in contrast to the study of Lee et al(9), which showed

that EUS was as accurate as EGD (accuracy rate of

92-100%).  The discrepancy between the EGD and EUS

findings regarding intraluminal lesions may be due to

many factors.  One is the use of EUS scope in our study

was old model of EUS scope with poor endoscopic

vision (GF-UM130, Olympus Optical), another is the

inclusion of gastritis in the abnormal findings with non-

specific gastritis accounted for the majorities of the

mucosal lesion and this type of gastritis is subjected to

enormous inter-observer variation.

In our study, TUS insignificantly detected

extraluminal lesions more than EUS (60% vs 20%,

respectively, p = 1).  This is explained by the fact that

TUS can detect the whole abdomen whereas EUS can

detect only organ adjacent to the stomach or duode-

num.  However, most of extraluminal lesions detected

by TUS were not associated with dyspepsia.  On the

otherhand, EUS could detect pancreaticobiliary tract

lesions that may be associated with dyspepsia more

than TUS (18% vs 8% respectively, p = 0.167), this is

similar to Lee et al(9) and Sahai A et al study(13).  How-

ever, EUS was not as highly more accurate than TUS

for the detection of gallstone and gall bladder polyp in

our study which is contrasted to the findings of other

studies(14,15) showing higher accuracy of EUS than TUS

for diagnosis gall stone and gall bladder polyp.  This

may be due to the small number of gallstone in our

study.

The discrepancy of EUS and TUS in our study

may be explained by many factors.  The operator skill

is one important factor.  EUS showed one false posi-

tive for gallstone and in retrospective review of the

image the lesion was actually a small bowel loop.  The

gallbladder polyps in our study is unresolved since no

other method short of surgery that can be used to con-

firm the diagnosis is available.  The diagnosis of chronic

pancreatitis is the one real advantage of EUS since it is

a sensitive tool in detecting this lesion.

CONCLUSION

EGD was significantly superior to EUS for de-

tection of intraluminal lesion; however, the superior-

ity was confounded by including non-specific gastritis

in the lesion which is highly subjected to inter-observer

variation.  TUS was superior to EUS for detecting of

extraluminal lesion but most of which did not account

for dyspepsia.  EUS was superior to TUS for detecting

of pancreaticobiliary tract lesion although it was not

significant by statistical analysis.  EUS did not pro-

vide additional useful information in most of the eld-

erly patients with dyspepsia in our study.
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