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ABSTRACT 
 

Introduction: Acute pancreatitis may escape etiological diagnosis after clinical, biological and 
morphological investigation in 10-30% of patients. Echo-endoscopy is promising and particularly 
effective in exploring the bilio-pancreatic region.  
The aim of our study is to evaluate the contribution of echo-endoscopy in unexplained acute 
pancreatitis.  
Materials and Methods: This is a retrospective descriptive study, including 89 patients who 
underwent echoendoscopy for unexplained acute pancreatitis between January 2008 and 
December 2022.  
Results: The mean age of our patients was 55 ± 16.3 years, with extremes ranging from 17 to 89 
years. The sex ratio (M/F) was 0.81, with a slight female predominance of 55.1%.  
A history of previous acute pancreatitis was found in 31.9% of cases, and 16.3% of patients had 
undergone cholecystectomy.  
The diagnostic yield in our study was 68% of patients. Biliary origin was retained in 40.4% (n=36) of 
patients; 19 of whom benefited́ from complementary ERCP at the same anesthetic time. A tumor 
pathology was found in 32.5% of cases (n=30) and chronic pancreatitis in 22.4% of patients (n=20). 
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We also found two cases of pancreas divisum, one case of sphincter of Oddi dysfunction and one 
case of choledochocele.  
Echo-endoscopy was normal in the remaining 32% of cases, with no cause found. 
Conclusion: Echo-endoscopy is currently an indispensable tool in the etiological investigation of 
unexplained acute pancreatitis. In our study, the diagnostic yield was 68%. 
 

 

Keywords: Echo endoscopy; unexplained pancreatitis; bilio-pancreatic; idiopathic pancreatitis. 

 
1. INTRODUCTION 
 

Acute pancreatitis may escape etiological 
diagnosis after clinical, biological and 
morphological investigation in 10-30% of patients 
[1]. 
 

Idiopathic acute pancreatitis (IAP) can be 
challenging to diagnose for clinicians, as little is 
known about the interaction between genetic, 
environmental, anatomical and other factors 
contributing to the disease. Hence the interest of 
identifying the cause of pancreatitis and initiate 
appropriate treatment, that may prevent 
recurrence in up to 70% depending on the cause 
[2]. 
 

The management of biliopancreatic diseases has 
been revolutionized over the last 20 years by 
advances in imaging, with less invasive and 
more effective examinations. 
 

Echo-endoscopy is one of the most recent 
advances in gastrointestinal endoscopy, and has 
radically changed the management of 
biliopancreatic diseases. It is an endoscopic 
examination combining conventional endoscopy 
with ultrasound. Its benefits are twofold: 
diagnostic and therapeutic. 
 

Endoscopic ultrasound was developed for high-
resolution imaging of the upper gastrointestinal 
tract and adjacent organs, such as pancreas and 
bile ducts. It is well suited to pancreas 
assessment, thanks to its high resolution and the 
proximity of the transducer to the pancreas, 
avoiding air in the intestine. Its concept is to 
reduce the distance between the ultrasound 
source and the organs to be explored. 
 

The aim of our study is to evaluate the role of 
endoscopic ultrasound and determine its 
usefulness in the etiological diagnosis of 
unexplained acute pancreatitis. 
 

2. MATERIALS AND METHODS 
 

2.1 Study Design and Participants 
 

This is a retrospective descriptive study of 89 
cases, who presented with unexplained acute 

pancreatitis hospitalized in the gastroenterology 
II department of the Mohammed V Military 
Hospital in Rabat during the period between 
January 2008 and December 2022. 
 

2.2 Methods 
 
1- Inclusion criteria: 
 
All patients over 18 years with AP of 
undetermined origin after clinical, biological and 
morphological investigation. 
 
2- Exclusion criteria:  

 
-    Patients under 18 years 
- Acute pancreatitis whose cause was 
determined by other imaging means.  

 
3- Equipment used: 

 
The equipment used was an Olympus radial or 
linear echo-endoscope coupled to the Aloka 
Prosound α 5 SV ultrasound scanner or a 
PENTAX echo-endoscope: 

 
The carrier endoscope was a video endoscope 
with a 100° field of view. It is equipped́ with a 
radial ultrasound transducer with variable 
frequencies (from 5 to 10MHz), offering a good 
ratio between image resolution and depth of field.  

 
The radial probe had enabled 360° circular 
images to be produced. It is in fact of the video-
electronic type, as is the Doppler function.  

 
Linear probes are mainly used for procedures 
such as biopsy. Its image is parallel to the probe 
axis, enabling real-time tracking of the puncture 
needle path. The ultrasound field of our linear 
device was 180°. 

 
4- Examination procedure:  

 
To ensure good examination conditions, patients 
were fasted for 12 hours prior to the examination. 
Patients were admitted to a day hospital with a 
blood crase test requested beforehand.  
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The examination lasted a minimum of 45 
minutes. The echo-endoscopy was transgastric 
and transbulbar in our study.  
 
During the echo-endoscopic examination, we 
always tried to specify the state of the pancreatic 
parenchyma, the state of the Wirsung (dilated or 
not), the presence or absence of calcification and 
the search for malformations of the bilio-
pancreatic ducts. We also tried to determine 
whether the bile ducts were dilated or not, and 
the nature of the obstruction.  
 
We have always tried to specify certain essential 
data in line with international recommendations, 
depending on the pathology (benign or 
malignant) and the segment of the digestive tract 
explored.  
 
When necessary, echo endoscopy was 
combined with endoscopic biliary sphincterotomy 
for biliary drainage or biopsy for 
anatomopathological study. 
 
5- Data collection: 
 
Each of our patients was the subject of a well-
established data sheet, enabling us to collect the 
various demographic (age and sex), clinical and 
morphological data from the patient's medical 
records. Endoscopic data were collected from 
the operator's interventional endoscopy logbook.  
 
6- Statistical analysis:  
 
All data were entered and analyzed on a 
JAMOVI program database. 
 
Qualitative variables were represented by 
headcounts and percentages, while quantitative 
variables were expressed using measures of 
central tendency and dispersion: mean and 
standard deviation.  
 

3. RESULTS 
 

3.1 Demographic Characteristics 
 
The mean age of our patients was 55 +/- 16.3 
years, with extremes ranging from 17 to 89 
years. The predominant age range was 50 to 59 
years. 
 
Our series was characterized by a 55.1% female 
predominance, giving a sex ratio (M/F) of 0.81.  
 

31.9% of our patients had a history of previous 
acute pancreatitis, and 16.3% had undergone 
cholecystectomy.  

 
All our patients had pancreatic-type 
epigastralgia. 10.1% had associated hepatic colic 
and 5.6% had cholestatic jaundice.  

 
Table 1. Clinical characteristics of the study 

population 

 
Characteristics Values (n=89) 

Age (years)° 55 +/- 16,3 
Gender * 
Male 
Female 

 
39 (44,9) 
50(55,1) 

Past history * 
Acute pancreatitis  
Cholecystectomy  

 
28 (31,9) 
14 (16,3) 

Clinical symptoms* 
Pancreatic-type 
epigastralgia  
Hepatic colic  
Cholestatic jaundice   

 
89 (100) 
9 (10,1) 
5 (5,6) 

°Expressed as mean +/- standard deviation 
*Expressed as headcount (percentage) 

 
3.2 Endosocopic Findings 
 
The CBD was of normal caliber in 68.6% of 
cases (n=59), dilated in 16.3% (n=14) and 
disparate in caliber (in 15.1% of cases (n=13). 
VBP median was 6 mm (5-7.8).  
 
The VB was lithiasic in 27.9% (n=24) of our 
patients, non-lithiasic in 55.8% (n=48) and 
cholecystectomized in 14 (16.3%).  
 
The Wirsung was thin in 81.8% (72 patients), 
dilated in 15.9% (14 patients) and not visible in 
2.3% (n=2). 
 
The echostructure of the papilla was normal in 
the majority of cases (n=72). 
 
EES enabled us to analyze the echostructure 
and echo anatomy of the head of the pancreas in 
order to orient ourselves towards the various 
pathologies of the organ. In our study, we 
obtained the following results:  
 
Normal in 74.3%, heterogeneous in 8.1%, 
hypoechoic in 5.4%, hyperechoic in 4.1%, 
areolar honeycomb with hyperechoic spots in 
5.4% and enlarged in 1.4%.  
 



 
 
 
 

Benhamdane et al.; Asian J. Res. Rep. Gastroent., vol. 7, no. 1, pp. 22-29, 2024; Article no.AJRRGA.112657 
 
 

 
25 

 

Analysis of the results revealed:  
 

- Lithiasis in 40.4% of patients (n=36), 19 of 
whom underwent ERCP at the same time as 
anesthesia.  
- Tumor pathology in 32.5% of patients 
(n=30): 18.2% pancreatic head cancer, 6.3% 
ampulloma and 1.3% biliary papillomatosis.  
- Chronic pancreatitis in 22.4% of patients 
(n=20) 
- 2 cases of pancreas divisum  
- One case of sphincter of Oddi dysfunction.  
- One case of choledocele 

 
The diagnostic yield in our study was 68%.  
 
Bilio-pancreatic SEA was normal in the 
remaining 32% of cases, with no cause found. 
(Table 2).  
 

Table 2. Etiologies of acute pancreatitis 
diagnosed by endoscopic ultrasound 

 

Diagnosis N=89 % 

Lithiasis 36 40 ,4 
Tumor pathology 29 32,5 
Chronic pancreatitis 20 22,4 
Pancreas divisum 2 2,2 
Sphincter of Oddi 
dysfunction 

1 0,89 

Choledocele 1 0,89 

 

4. DISCUSSION 
 
In use since the early 1980s, echo endoscopy is 
a safe, minimally invasive diagnostic procedure 
for patients with acute idiopathic pancreatitis.  
 
Its advantages include the proximity of the probe 
to the pancreas, the availability of high-frequency 
probes for obtaining high-resolution images, and 
the absence of intestinal gas interference with 
image acquisition. Endoscopic ultrasound also 
has few complications [3,4]. 
 
The diagnostic yield of echo endoscopy varies, 
depending on the study, from 29% to 80%. In our 
study, the diagnostic yield of endoscopic 
ultrasound was 68%. 
 
Various studies report that echo endoscopy has 
a higher sensitivity than other commonly used 
imaging techniques such as ultrasound, CT or 
cholangio pancreato MRI [3-9]. It is a reliable 
diagnostic method for detecting pancreas 
divisum [10,11], biliary and pancreatic tumours, 
with diagnostic accuracy superior to that of CT, 

particularly for tumours less than 2.5 cm in 
diameter [12]. It is highly specific in the diagnosis 
of pancreatic cancer, with a negative predictive 
value of 100% [13].  
 

Endoscopic ultrasound can detect solid and 
cystic pancreatic tumours at an early stage, 
before they are identified by ultrasound or CT, 
which can lead to early management and a 
better prognosis [14]. It is a useful technique for 
diagnosing chronic pancreatitis [15]. 
 

In a systematic review by Smith et al, of 13 
studies evaluating the role of echo endoscopy in 
idiopathic acute pancreatitis, the most frequent 
etiology was biliary origin (stones, mini-lithiasis 
and sludge) missed by other imaging modalities. 
In these 13 studies, pancreatic diseases such as 
chronic pancreatitis, pancreas divisum and 
periampullary tumours were identified in 22.1% 
of patients. Overall, endoscopic ultrasound was 
diagnostic in 61% of patients with idiopathic 
acute pancreatitis, 41% of whom had biliary 
disease [6].  
 

In a recent study conducted in 2022, biliary acute 
pancreatitis was the most frequent etiology in 
52% of idiopathic acute pancreatitis cases. 
 

In a systematic review of 28 studies including 
1850 patients with idiopathic acute pancreatitis 
who underwent echo endoscopy, a biliary 
etiology (mini lithiasis or choledocholithiasis) was 
the most common and was found in 37% of 
cases [16]. 
 

It has been suggested that it is the small stones 
that have a transient impact on the ampulla of 
Vater and cause pancreatitis [17]. In some 
studies, mini-lithiasis is the main cause of 
idiopathic pancreatitis [9] and has been observed 
in 75% of cases of idiopathic pancreatitis in 
patients with a gallbladder [18]. Among IAPs, 20-
50% present with mini calculi and tend to recur 
with high morbidity and mortality rates [19].  
 

Echo-endoscopy is considered the best 
technique for diagnosing gallbladder mini-
lithiasis, but biliary tract mini-lithiasis has rarely 
been detected or may not have a pathogenic role 
in acute pancreatitis in cholecystectomy patients 
[20]. 
 

In our study, biliary origin was the main cause of 
IAP frequency, accounting for 40.4% (n=36).  
 

Some recurrent IAPs are secondary to genuine 
chronic pancreatitis (CP), not yet diagnosed by 
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standard morphological examinations. EE can 
show ductal abnormalities (intraductal calculi, 
dilated and irregular Wirsung, hyperechoic 
Wirsung wall) and parenchymal abnormalities 
(areolar appearance, hyperechoic spots, micro-
calcifications, calcifications) in favour of the 
diagnosis of CP [21,22]. 

 
In our series, chronic pancreatitis was observed 
in 22.4% of cases. 

 
In a 2019 study, chronic pancreatitis and 
associated pancreatic duct abnormalities (duct 
dilatation or stenosis) were reported in 21% of 
cases [16].  

 
In a study by Yusoff et al, EE findings consistent 
with CP were reported as the most frequent 
findings in patients with PAI [14].  

 
A smaller but significant number of pancreatic 
tumors (32.5%) were detected by EE in our 
study. The sensitivity of EE in the diagnosis of 
pancreatic tumours is 85.5%; specificity is 100%. 
In a retrospective study of 43 patients with 
pancreatic cancer revealed by AP, the diagnosis 
of cancer was made in all cases by standard 
morphological examinations [23].  

 
In the study by Yussof et al [14], carried out on 
more than 370 patients with PAI, cancer was 
found in 0.8% of cases (3 patients). For these 3 
patients, only EE allowed the diagnosis of 
pancreatic cancer. 

 
In a systematic review, pancreatic neoplasms 
were found in 6% of patients [16]. 

 
Benign or malignant ampullary tumors are rare 
causes of recurrent IAP [24]. In our study, we 
found 5 cases of vaterial ampullomas that 
escaped other imaging modalities. It is 
sometimes difficult to diagnose a small 
intraductal ampulloma responsible for IPA.  

In the study by Defrain et al. [25], EE with 
puncture aspiration had a sensitivity, specificity 
and negative predictive value of 82%, 100% and 
80% respectively for the diagnosis of ampulloma. 
As ampulloma is a rare cause of IAP (probably 
<1%), EE with puncture aspiration is the 
reference test for the diagnosis of ampulloma 
when it has no obvious endoscopic translation on 
duodenoscopy. 
 
Patients with recurrent IAP are more likely to 
present with pancreas divisum (10-25% of cases) 
than the general population [26]. Pancreas 
divisum is therefore considered a possible cause 
of recurrent IAP [26]. In our study, there was one 
case of pancreas divisum. Pancreas divisum is 
thought to be responsible for 10% of recurrent 
IPAs, and is therefore a diagnosis of elimination.  
 
In a study by Rana et al. [10], the sensitivity, 
specificity, positive predictive value and negative 
predictive value of EE for the diagnosis of 
pancreas divisum were 100%, 96%, 80%, 100% 
and 96% respectively.  
 
In a recent retrospective cohort study of 45 
consecutive patients diagnosed with pancreas 
divisum, the diagnostic accuracy of EE was 
compared with that of CT and CP-MRI. The 
sensitivity of EE was 86.7%, significantly higher 
than that of CT (15.5%) or CP-MRI (60%). It was 
concluded that EE is a sensitive test for the 
diagnosis of pancreas divisum and is superior to 
CT and CP-MRI [27]. 
 

Finally, EE plays an indispensable role in the 
etiological assessment of IAP. Diagnostic cost-
effectiveness in IAP ranges from 60 to 88% [17] 
(Table 3), meaning that for around 8 out of 10 
patients presenting with IAP, EE enables the 
cause to be diagnosed.  
 

The British Society Working Party determined 
that no more than 20% of patients with acute 
pancreatitis should be labelled idiopathic [28]. 

 
Table 3. Diagnostic cost-effectiveness of EE in the etiological investigation of IAPs 

 

REVUE No. of patients Diagnostic efficiency (%) 

(3) Frossard et al. 168 78 

(17) Norton et al. 44 73 

(7) Liu et al. 18 78 

(9) Tandon et Topazian. 17 88 

(14) Yussof et al. 169 84 

Our study 89 68 
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The diagnostic cost-effectiveness of EE is the 
same whether it is a first attack or a recurrence 
[14]. If the EE was not performed immediately 
after the first flare, or if it is non-contributory, it 
should be performed again 4 weeks after the 
acute episode [14]. In case of negativitý of the 
second EE, a cholangio-IRM is discussed in 
order to search for a bilio- pancreatic 
malformation (pancreas divisum or annulus) 
often difficult to demonstrate in EE [29]. 

 
This has been confirmed by the IAP /APA 
guidelines, which suggest that EE is the initial 
examination in PAI, and in the event of a 
negative result, to proceed with an MRI [30]. 

 
5. CONCLUSION 
 
Echo endoscopy is currently an indispensable 
tool in the etiological investigation of unexplained 
acute pancreatitis. In our study, the diagnostic 
efficiency was around 68%. It is an indispensable 
diagnostic and therapeutic tool in many 
pathologies of the digestive tract, pancreas and 
biliary tract.  

 
The etiology of acute pancreatitis remains 
uncertain in around 20% of cases, despite a 
complete clinical, biological and morphological 
work-up. Whether it's a first attack of AP or 
recurrent acute pancreatitis, specialized tests 
such as endoscopic ultrasound are required 
before we can speak of "unexplained" acute 
pancreatitis (IAP). In our study, the most frequent 
etiology was biliary. 
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