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Abstract 
Introduction: Upper abdominal pain is found to be one of the most common presenting symptoms. Endoscopic 
ultrasound may be a useful tool to yield a specific diagnosis. Aim of our study was to find the etiology of upper 
abdominal pain with normal endoscopic findings and compare the findings of endoscopic ultrasound with those of 
trans-abdominal ultrasound. Materials and Methods: This was a cross sectional study conducted in the department of 
gastroenterology, Sir Salimullah Medical College from January 2015 to December 2019. Total 238 patients suffering 
from upper abdominal pain who previously underwent endoscopy with normal results and trans abdominal 
ultrasound with doubtful findings were enrolled in this study. All patients were evaluated properly with history, 
clinical examination and relevant blood investigations. Then the patients underwent endoscopic ultrasound with 
conscious sedation. Computed tomorgraphy, magnetic resonance cholangiopancreatography and endoscopic 
retrograde cholangiopancreatography were done in cases where needed and correlated with endoscopic ultrasound 
results. Results: Among the total 238 patients, 137 were male and 101 were female. Most predominant age range was 
31-40 years. Pain was moderate in severity in 43.27%, epigastric pain was in 59.66% and pain referred to back was in 
37.39% patients. Comparison with trans abdominal ultrasound regarding etiologies of upper abdominal pain was 
statistically significant (P=0.000). Comparative analysis between the two modalities regarding gall bladder, common 
bile duct, pancreas were also found significant with P values of 0.040, 0.005, 0.000 respectively. Forty two patients 
were diagnosed as chronic pancreatitis based on Rosemont criteria by endoscopic ultrasound. Conclusion: 
Endoscopic ultrasound is a modern diagnostic tool which can detect hepato-pancreato-biliary pathologies and also 
mucosal irregularities of stomach and esophagus. So, it can be considered as a first line investigation to diagnose the 
underlying etiology of upper abdominal pain.
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Introduction: 
In primary health care settings throughout the world, upper abdomi-
nal pain is found to be one of the most common presenting symp-
toms1. In fact, almost one fourth to one third adults seek medical 
amenities for upper abdominal pain annually. If reflux symptoms are 
included then it is about 40% of total adult patients2. Moreover, the 
incidence of unexplained abdominal pain is around 2% to 3%3,4,5. 
The differential diagnoses seen starting from functional dyspepsia, 
peptic ulcer disease and cholelithiasis to more unusual diagnoses 
such as choledocholithiasis, sphincter oddi dysfunction, chronic 
pancreatitis and upper gastrointestinal malignancies. But many of 
these conditions are difficult to exclude without invasive procedures 
and patients may need to undergo esophagogastroduodenoscopy, 
ultrasound and computed tomography for confirm diagnosis6.  With 
all these efforts, many of these cases may yet not be diagnosed7.  In 
this context, Endoscopic ultrasound (EUS) may be a useful tool to 
yield a specific diagnosis.
Endoscopic ultrasound came into light in the early 1980s8. It is a 
specialized endoscope which combines endoscopy and ultrasound to 
obtain images and information of the digestive tract and its surround-
ing organs6. In this technology, ultrasound transducer is placed 
within the body so that the distance between transducer and region 
of interest is reduced by avoiding air filled or bony structures9, 

10,11,12,13,14. It can successfully obtain clear images and information 
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regarding the layers of the intestinal wall, lymph nodes, sub 
mucosal lesions and the blood vessels. Another important 
aspects of EUS is that it can obtain ultrasound guided tissue 
samples from suspicious lesions15.
The established diagnostic indications of endoscopic 
ultrasound are detection of cholelithiasis, microlithiasis, 
choledocholithiasis, worm in common bile duct, evaluation 
of submucosal lesions, pancreatic cysts, diagnosis of 
acute/chronic pancreatitis, pancreatic calculi, diagnosis and 
staging of gastrointestinal, pancreaticobiliary and lung 
cancers16.
As endoscopic ultrasound has both endoscopy and 
ultrasound in a single entity, performing this modality in 
the diagnosis of upper abdominal pain may maximize 
additional benefits17. But there are a very few studies 
regarding utility of endoscopic ultrasound in detecting 
etiologies of upper abdominal pain with normal upper GI 
endoscopic findings. This study was designed to find out 
the etiology of upper abdominal pain with normal 
endoscopic findings and compare the results of endoscopic 
ultrasound (EUS) with trans-abdominal ultrasound (TUS) 
findings of patients with upper abdominal pain.
Materials and Methods:
This was a cross sectional study conducted in the depart-
ment of gastroenterology, Sir Salimullah Medical College 
Mitford hospital, Dhaka from January 2015 to December 
2019. Total 238 patients suffering from upper abdominal 
pain who previously underwent endoscopy with normal 
findings and trans abdominal ultrasound were enrolled in 
this study. Inclusion criteria for the patients were: Age over 
18 years and upper abdominal pain defined as frequent (>6 
episodes in previous 12 months) pain or discomfort in the 
upper abdomen (above the umbilicus). Exclusion criteria 
included: dysphagia, oesophageal varices, malignancy, 
bleeding, patients with comorbidities and previous gastric 
surgery. 
Informed consent was taken from all cases; all patients 
were evaluated properly with history, clinical examination 
and relevant blood investigations. All the patients under-
went Endoscopic ultrasound with conscious sedation. It 
was carried out by Fujinon echoendoscope (Model EG-530 
UR2 for radial array and E-530 UT2 for linear array). The 
findings of endoscopic ultrasound were recorded and 
compared with those of trans-abdominal ultrasound of 
respective patients. Computed tomography scan of 
abdomen, Magnetic resonance imaging/ cholangiopancrea-
tography and endoscopic retrograde cholangiopancreatog-
raphy were done in cases where needed and correlated with 
endoscopic ultrasound results to reach the diagnoses. The 
statistical analysis was done by SPSS 22.0 software (SPSS, 
Inc. USA). Statistical significance was calculated by 
Students’t test. Statistical significances of the study was set 
at <0.05.
Results: 
Total 238 patients took part in the study. Of them 137 were 
male and 101 were females with predominant age range 
was 31-40 years.

Table I: Demographic characteristics of the 238 patients.

Clinical characteristics of chronic upper abdominal pain are 
given in table II. It shows pain was mostly moderate 
(43.27%), in epigastric region (59.66%) and referred to 
back (37.39%)
Table II: Clinical Characteristics of pain.

Various etiologies detected by endoscopic ultrasound and 
along with its comparison with trans abdominal ultrasound is 
shown in table III which is statistically significant (P=0.000).
Table III: Etiologies of abdominal pain.

Table IV shows the gall bladder findings of endoscopic 
ultrasound and trans abdominal ultrasound and their 
comparison which is statistically significant (P=0.04).
Table IV: Findings of Gall bladder at Endoscopic 
ultrasound and Trans abdominal ultrasound.

Table V shows comparative findings of endoscopic and 
trans abdominal ultrasound in case of bile duct lesions with 
significance of 0.005.

Parameter Frequency Percentage
Sex
Male
Female
Age (Years)
18-30
31-40
41-50
51-60
61-70
>70
Total

137
101

46
58
54
43
23
14
238

57.56%
42.44%

19.33%
24.37%
22.69%
18.07%
9.66%
5.88%
100%

Frequency

58
103
77

142
63
28
05

137
89
12

Percentage

24.37%
43.27%
32.35%

59.66%
26.47%
11.76%
2.10%

57.56%
37.39%
5.04%

Parameter
Intensity
Severe
Moderate
Mild
Location
Epigastrium
RUQ
LUQ
Central abdomen
Referred Pain
Nil
Back
Shoulder

Endoscopic
Ultrasound

48 (20.17%)
10 (4.20%)
24 (10.08%)
3 (1.26%)
1 (0.42%)
04 (1.68%)
06 (2.52%)
76 (31.93%)
36 (15.13%)
42 (17.65%)
06 (2.52%)
05 (2.10%)

Trans Abdominal
Ultrasound

45 (18.91%)
02 (0.84%)
19 (9.24%)
1 (0.42%)
0 (0.00%)
09 (3.78%)
02 (0.84%)
65 (28.15%)
32 (13.45%)
14 (5.88%)
1 (0.42%)

48 (20.17%)

P Value

0.0000

Causes

Calculous Cholecystitis
Microlithiasis with Cholecystitis
GB sludge
GB Mass
Worm in GB
Acalculous Cholecystitis
Biliary Ascariasis
Choledocholithiasis
Acute Pancreatitis
Chronic Pancreatitis
Ca Pancreas
No cause Found

Endoscopic Ultrasound

108 (45.38%)
48 (20.17%)
10 (4.20%)
24 (10.08%)
4 (1.68%)
1 (0.42%)
3 (1.26%)
7 (2.94%)
3 (1.26%)

30 (12.61%)
238

Trans Abdominal
Ultrasound

126 (52.94%)
46 (19.33%)
2 (0.84%)
22 (9.24%)
8 (3.36%)
0 (0.00%)
1 (0.42%)
0 (0.00%)
3 (1.26%)

30 (12.61%)
238

P Value

0.04

Parameter

Normal
Calculous Cholecystitis
Microlithiasis
GB sludge
Acalculous Cholecystitis
Worm
GB Mass
Microlithiasis+GB sludge
Cholelithiasis+GB sludge
Absent Gall bladder
Total



Table V: Findings of Bile ducts at Endoscopic ultrasound and Trans 
abdominal ultrasound.

Table VI shows comparison of pancreatic findings with endoscopic 
ultrasound’s superiority over abdominal ultrasound with statistical 
significance P <0.0001.

Table VI: Findings of Pancreas at Endoscopic ultrasound 
and Trans abdominal ultrasound.

Table VII shows number of chronic pancreatitis patients 
diagnosed through Rosemont criteria by endoscopic 
ultrasound.
Table VII: Diagnosis of Chronic Pancreatitis with Endo-
scopic ultrasound (Rosemont criteria).

Discussion:
Upper abdominal pain is a very common morbidity in day 
to day practice. Causes may vary from benign to malig-
nant6. Yet many patients have no structural diseases which 
makes the detection of real diagnosis a difficult job1,18,19. For 
the purpose of yielding definitive diagnosis, patients under-
go different invasive and noninvasive procedures like 
endoscopy,20 trans abdominal ultrasound21 and computed 
tomography5. According to American College of Gastroen-
terology, upper gastrointestinal endoscopy is the first step 
in the diagnosis of dyspepsia of patients older than 55 years 
or those having alarm symptoms22,23. In a recently conduct-
ed study, it was found that among the patients with  

upper abdominal pain referred for further evaluation 40% 
had undergone previous upper gastrointestinal endoscopy, 
65% had a trans abdominal ultrasound, 70% had a comput-
ed tomography and 10% had an magnetic resonance 
imaging24. Endoscopic ultrasound, a specialized instrument 
which combines both endoscopy and ultrasound may be very 
effective in diagnosing cases of upper abdominal pain.
Our study was conducted on 238 patients referred to our 
department for upper abdominal pain. Our demographic 
data showed, males were 137 (57.56%) and females were 
101 (42.44%) in number with slight male predominance. It 
differs from the studies conducted by Thompson et al6 and 
Chang et al17. Both the studies showed female predomi-
nance with upper abdominal pain symptoms. Possible 
explanation of this sex difference in our study is that males 
are more aware of their health problems and also keen to 
seek physician’s advice than women in our country. Most 
common age groups suffering from upper abdominal pain 
in our study were 31-40 and 41-50 years group with 58 
(24.37%) and 54 (22.69%) in number respectively. This 
data is almost identical with the data of Chang et al17 where 
mean age was 48.6%. 
Etiologies of upper abdominal pain was searched and 
compared with the findings of trans abdominal ultrasound 
which yielded statistical significance (P= 0.000). Most 
common etiologies were gall bladder disease (37.81%), 
choledocholithiasis (34.45%), acute pancreatitis (15.13%) 
and chronic pancreatitis (17.65%). Chang et al17 showed 
gall bladder disease as the most common cause of chronic 
upper abdominal pain with frequency of 32% which is almost 
similar to our frequency of gall bladder disease of 37.81%.
Different studies have been conducted describing 
endoscopic ultrasound as adjunctive to trans abdominal 
ultrasound for detecting gall bladder lesions25,26,27. But our 
study tried to compare the efficacy of endoscopic 
ultrasound with trans abdominal ultrasound in detecting 
gall bladder lesions and we found endoscopic ultrasound to 
be superior than trans abdominal ultrasound with statistical 
significance (P=0.04). Sugiyama et al showed the superiori-
ty of endoscopic ultrasound over trans abdominal 
ultrasound for diagnosis of common bile duct pathologies28. 
Our study showed efficiency of endoscopic ultrasound to 
detect the common bile duct lesions which were missed in 
trans abdominal ultrasound. This comparison between the 
two modalities was found to be significant (P=0.005). 
Endoscopic ultrasound was proved to be excellent in 
diagnosing gall bladder and common bile duct microlithia-
sis and sludge in abdominal ultrasound negative patients in 
a study conducted in Iran25. It showed 60% patients had 
common bile duct stones, sludges and microlithiasis in 
endoscopic ultrasound who did not have any lesions in 
trans abdominal ultrasound. In comparison, our study 
found 52% had pathologies of common bile duct in 
endoscopic ultrasound who had absolutely normal common 
bile duct in trans abdominal ultrasound. In fact, in a previ-
ous study of our centre, gall bladder and common bile duct 
microlithiasis and sludge are found to be the main reason 
behind idiopathic acute pancreatitis29. 
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Endoscopic
Ultrasound 
65 (27.31%)
54 (22.69%)
6 (2.52%)
6 (2.52%)
5 (2.10%)
6 (2.52%)

70 (29.41%)
16 (6.72%)
6 (2.52%)
4 (1.68%)

238

Trans Abdominal
Ultrasound

98 (41.18%)
38 (15.97%)
2 (0.84%)
1 (0.42%)
1 (0.42%)
2 (0.84%)

63 (26.47%)
11 (4.62%)
1 (0.42%)
2 (0.84%)

238

P Value

0.005

Parameter

Normal
Dilated
Stone
Sludge
SOL suggesting neoplasm
Worm
Dilated+Stone
Dilated+SOL
Dilated+Sludge
Dilated+Stricture
Total

Endoscopic
Ultrasound 

194 (81.51%)
36 (15.13%)
8 (3.36%)

238

204 (85.71%)
12 (4.20%)
10 (4.20%)
12 (5.04%)

238

202 (84.87%)
13 (5.46%)
03 (1.26%)
04 (1.68%)
10 (4.20%)
03 (1.26%)
03 (1.26%)

238

Trans Abdominal
Ultrasound

203 (85.29%)
32(13.45%)
3 (1.26%)

238

216 (90.76%)
08 (3.36%)
06 (2.52%)
08 (3.36%)

238

205 (86.13%)
15 (6.30%)
03 (1.26%)
05 (2.10%)
08 (3.36%)
02 (0.84%)
00 (0.00%)

238

P Value

0.000

0.000

0.000

Parameter

Pancreatic Size
Normal
Swollen
Smaller Size
Total
Pancreatic Parenchyma
Normal
Hyperechoic foci
Hyperechoic strand
Hyperechoic foci+strand
Total
Pancreatic duct
Normal
Main duct dilatation
Main duct irregularity
Calcification
MPD dilatation
MPD irregularity
Worm in MPD
Total

Endoscopic Ultrasound
25 
17 
21 
175 
238

Percentage
10.50%
7.14%
8.82%
73.53%
100%

Parameter
Consistent with CP
Suggestive of CP
Indeterminate
Normal
Total
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Endoscopic ultrasound is superior to Trans abdominal 
ultrasound, Computed tomography, Magnetic resonance 
imaging in detecting pancreatic pathologies specially solid 
lesions and neuroendocrine tumors15,30,31,32,33,34. In our study 
36 cases have increased pancreatic size (swollen pancreas) 
by Endoscopic ultrasound and 32 cases have increased 
pancreatic size by Trans abdominal ultrasound. As the 
Endoscopic ultrasound see the pancreas from close proxim-
ity, it detects pancreatic change better. In fact, important 
role of Endoscopic ultrasound in acute pancreatitis is to 
exclude biliary causes to avoid unnecessary Endoscopic 
retrograde cholangiopancreatography. 
Studies suggested that Endoscopic ultrasound is more 
sensitive for detecting the parenchymal changes of chronic 
pancreatitis before the development of ductal lesions visible 
at Endoscopic retrograde cholangiopancreatography. So, it 
may serve better to diagnose early chronic pancreatitis35,36.  
Pancreatic parenchymal change detected in our study by 
endoscopic ultrasound in comparison to trans abdominal 
ultrasound yielded statistical significance (P= 0.000). In 
this study main pancreatic duct (MPD) dilatation, duct 
irregularity and calcification are more detected by Endo-
scopic ultrasound compared to Trans abdominal ultrasound 
with statistical significance (P= 0.000). There are different 
methods for revealing prevalence of chronic pancreatitis in 
patients with upper abdominal pain. Studies which were 
based on pancreatic function tests showed prevalence 
ranging from 22% to 35% in patients with dyspepsia37,38,39.  
Prevalence of chronic pancreatitis in patients of upper 
abdominal pain based on Endoscopic ultrasound found in 
various studies varied from 3% to 39%6,17,18,40,41. Such 
dissimilarity may be due to differences in inclusion and 
exclusion criteria, duration of studies, characteristic of 
abdominal pain, criteria used for diagnosis and hospital 
settings. We followed Rosemont criteria for diagnosis of 
chronic pancreatitis. It includes hyperechoic foci with 
shadowing, main PD calculi and lobularity with honey-
combing have been defined as major criteria while the 
minor criteria for CP include cysts, dilated duct ≥3.5 mm, 
irregular PD contour, dilated side branches ≥1 mm, hypere-
choic duct wall, hyperechoic strand, non-shadowing hyper-
echoic foci and lobularity with noncontiguous lobules42,43. 
We diagnosed 42 cases of chronic pancreatitis where 25 
cases were consistent with chronic pancreatitis while 17 
cases were suggestive. Prevalence was 17.64% which is 
almost similar to the prevalence of the study of   
Atsawarungruangkit et al7 of 19.6% while differs from the 
prevalence recorded by Sahai et al18 of 39%. 
There were some limitations of our study. All the patients 
included in the study were referred to our center. So, there 
are chances of confounding factors and referral bias. More-
over, cost effectiveness was not addressed in the study.
Conclusion:
Endoscopic ultrasound is an important diagnostic tool. It

can detect pathologies in liver, pancreas, gallbladder and 
biliary tree. It can also find out the mucosal irregularities 
within the stomach and esophagus. It can certainly be used 
to diagnose the underlying pathology of upper abdominal 
pain.
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