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ORIGINAL ARTICLE

Does Endoscopic Ultrasound Have Anything to Offer
in the Diagnosis of Idiopathic Acute Pancreatitis?
Gareth Morris-Stiff1, Asmaa Al-Allak1, Ben Frost1,
Wyn G Lewis1, Malcolm CA Puntis1, Ashley Roberts2
Departments of 1Surgery and 2Radiology, University Hospital of Wales. Cardiff, United Kingdom
ABSTRACT
Objective The aim of this study was to investigate the role of EUS where other investigative techniques had failed to identify the
cause of biochemically proven acute pancreatitis. Setting All biliary EUS examinations performed between January 2000 and
December 2004 were identified from the radiology computerised database. Patients Forty-two patients (25 male, 17 female; mean
age: 53±3.2 years) with negative prior radiological investigations underwent EUS. Main outcome measures Prior and later
radiological investigations, hospital readmission, and the need for further surgical intervention were also analysed. Results EUS was
normal in 17 patients (40.5%) and demonstrated signs of recent acute pancreatitis but no other aetiological factor in 8 patients
(19.0%). Cholelithiasis or microlithiasis was identified in 9 patients (21.4%), combined gallstones/microlithiasis and
choledocholithiasis in was seen in 6 patients (14.3%). In one patient (2.4%), calculi were seen in the common bile duct but not the
gallbladder. In a further case with recurrent acute pancreatitis (2.4%), chronic pancreatitis was diagnosed on EUS. All patients with
common bile duct stones underwent ERCP and sphincterotomy, and stones were universally confirmed. One patient with gallbladder
calculi alone required an ERCP after developing jaundice whilst awaiting cholecystectomy. Conclusions EUS provided additional
diagnostic information in 17 of the 42 patients (40.5%). Moreover, exclusion of gallstones/microlithiais is also important as it
facilitates a search for other causes of pancreatitis. In conclusion, most cases of cholelithiasis can be diagnosed with standard
imaging modalities but when these fail to identify a cause, EUS has an important role to play.

INTRODUCTION
Historically, no cause was identified in 10-30% [1, 2]
of cases of acute pancreatitis and these patients were
often labelled as suffering from idiopathic acute
pancreatitis. The advent of endoscopic retrograde
cholangiopancreatography (ERCP) led to a cause being
identified in 30-60% of such cases, with pathologies
including biliary calculi, chronic pancreatitis,
pancreatic tumours and sphincter of Oddi dysfunction
[3]. More recently, the development of endoscopic
ultrasound (EUS) has provided a new means of
examining the bile duct. The role of EUS in searching
for common duct stones was first reported by
Edmundowicz et al. in 1992 [4]. A review by Rösch et
al. estimated the prevalence of stones in an analysis of
15 series to be 39.9%, with an overall sensitivity of
93.1% and a specificity of 89.0% [5].
However, there are a number of difficulties in
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comparing series due to widely differing: criteria for
patient selection, investigation algorithms, and
examination techniques. There is also the constantly
evolving EUS imaging technology. In addition, EUS
cannot be widely accepted as a primary investigation
method, at least at present, due to its limited
availability outside of the teaching hospital setting as it
requires a skilled endoscopist and there is a steep
learning curve to evaluating the images obtained.
The aim of this study was to investigate the role of
EUS where other investigative techniques including:
trans-abdominal ultrasound scan (US); computed
tomography (CT); ERCP; and magnetic resonance
cholangiopancreatography (MRCP), had failed to
identify the cause of biochemically proven acute
pancreatitis.
PATIENTS AND METHODS
The computerised radiology database at University
Hospital Wales was utilised to identify all patients
undergoing EUS during the period January 2000 to
December 2004. Patients had the procedure performed
and reported by a single radiologist. Only those
undergoing EUS in the setting of acute pancreatitis
were included. The diagnosis of acute pancreatitis was
based on the clinical history and clinical examination
and confirmed by the detection of a serum amylase of
greater than 400 IU/L [6].
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Patient notes were retrieved from the medical records
department and data collected included the
demographic data and the reports of pre-EUS imaging.
The reports from the EUS examination were then
compared to the other modalities. In cases in which
surgery was subsequently performed, the EUS findings
were compared to the operative findings. Clinical
follow-up was until December 2007.
Following conscious sedation, an Olympus radial
echoendoscope (UM-20 or UM-2000, KeyMed,
Southend-on-Sea, Essex, United Kingdom) was passed
to the second part of the duodenum. At the level of the
papilla, in the long position, gentle withdrawal of the
endoscope was commenced. Inflation of a water filled
balloon around the ultrasound transducer, and
aspiration of luminal gas enabled ultrasound imaging
of the gallbladder, biliary tract, and pancreatic head.
STATISTICS
Descriptive statistics only were computed: mean,
median, standard deviation, range, and frequencies.
ETHICS
Approval was obtained from the Research and
Development Department of the Hospital prior to
commencing the work. Informed consent was obtained
from all patients prior to performance of endoscopic
ultrasound and all aspects of the study were conducted
in accordance with the Declaration of Helsinki.
RESULTS
During the 5-year period covered by the study, forty
two patients (25 male and 17 female; mean age 53±3.2
years) with negative prior imaging underwent EUS to
determine the aetiology in cases of idiopathic acute
pancreatitis (Table 1). The study cohort requiring an
EUS represented 6.7% of the 630 patients experiencing
672 episodes of acute pancreatitis during the interval
covered by the study. Pre-EUS imaging included US
and MRCP which had been performed in every case,
with in addition CT (n=25; 59.5%) or ERCP (n=5;
11.9%). All patients undergoing EUS examination had
suffered an episode of mild pancreatitis and none were
persistently jaundiced at the time of EUS.

Figure 1. EUS confirming the presence of microlithiasis (arrowed)
within the gallbladder.

EUS was normal in 17 patients (40.5%) and in none of
these patients has cholelithiasis/choledocholithiasis
since been confirmed by any diagnostic means.
Pancreaticobiliary abnormalities were identified in 25
of 42 patients (59.5%). Cholelithiasis or microlithiasis
was the commonest finding being identified in 15
patients (35.7%) (Figure 1). Choledocholithiasis was
noted in 7 patients (16.7%): 6 of which also had
gallstones, while one patient had calculi identified
within the common bile duct but not the gallbladder
(Figure 2). Therefore overall, 16 patients (38.1%) had
EUS evidence of stone disease.
Signs of recent acute pancreatitis without an underlying
cause were observed in 8 patients (19.0%). These
consisted of pancreatic parenchymal oedema and small
peri-pancreatic fluid collections and were identified in
patients who had undergone US and MRCP and not
CT. These observations did not contribute to
identifying an aetiology for the pancreatitis but did
confirm the insult had occurred.
The final patient, who suffered from recurrent attacks
of acute pancreatitis, had changes compatible with

Table 1. Demographic features, pre-EUS investigation and EUS
findings (n=42).
Gender distribution
- Male
- Female
Mean age ± standard deviation

25 (59.6%)
17 (40.5%)
53±3.2 years

Pre-EUS investigations
- Trans-abdominal ultrasound
- MRCP
- CT
- ERCP

42 (100%)
42 (100%)
25 (59.5%)
5 (11.9%)

EUS findings
- Cholelithiasis or microlithiasis alone
- Cholelithiasis and choledocholithiasis
- Choledocholithiasis alone
- Acute pancreatitis
- Chronic pancreatitis
- Normal

9 (21.4%)
6 (14.3%)
1 (2.4%)
8 (19.0%)
1 (2.4%)
17 (40.5%)

Figure 2. EUS demonstrating a small stone (arrowed) within the
common bile duct that was not observed on MRCP.
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chronic pancreatitis diagnosed on EUS.
All patients with common bile duct stones underwent
ERCP and sphincterotomy, and stones were universally
confirmed. The patient with gallbladder calculi alone
was listed for cholecystectomy but developed jaundice
whilst awaiting cholecystectomy. The individual
underwent ERCP which demonstrated microlithiasis
within the common bile duct.
No patients with a normal EUS have subsequently been
re-investigated and diagnosed with cholelithiasis
during the follow-up period which was a median of
73.7 months (range: 58.8-99.1 months).
DISCUSSSION
The primary finding of the study was the identification
of stone pathology in 16 of 42 (38.1%) patients in
whom other imaging modalities had failed to identify
lithiasis. The finding of early chronic pancreatitis in a
further patient where this had not been seen on CT or
cholangiography meant that EUS identified a cause of
pancreatitis in 17 of 42 (40.5%) of cases. Therefore,
with the combination of investigations used, the
idiopathic pancreatitis rate in the entire series of 630
patients experiencing acute pancreatitis during the
interval covered by the study was 4.0% (25 patients).
As the minimum duration of follow-up was nearly 5
years and no further episodes of pancreatitis were
recorded, it is likely that EUS was accurate in
identifying all of those with pancreatobiliary pathology
as aetiology for their pancreatitis.
The identification of cholelithiasis/choledocholithiasis
in patients with acute pancreatitis is of vital importance
given the persisting high mortality rates of 19-25%
seen in patients developing severe acute pancreatitis
with necrosis as a result of gallstone disease [7, 8]. For
most patients with gallstone pancreatitis, a transabdominal ultrasound will identify cholelithiasis and
may demonstrate a dilated biliary tree. Furthermore, in
half of the cases with choledocholithiasis a stone may
be identified using ultrasound. If stones are not seen in
either the gallbladder or bile duct using ultrasound then
CT cholangiography, MRCP or ERCP may be utilised
with varying degrees of success. Another option is to
consider EUS. This may be used routinely or
selectively when other non-invasive modalities have
failed to identify an aetiology for the acute pancreatitis.
There is currently good evidence to suggest that EUS is
superior to CT [9, 10, 11], MRCP [11, 12, 13], and
ERCP [14, 15] in detecting gallstone disease in the
setting of obstructive jaundice. EUS has a reported
sensitivity of up to 100%, specificity as high as 95.4%
and accuracy of 96.9% together with a negative
predictive value as high as 100% for the detection of
common duct stones which are the cause of acute
biliary pancreatitis. EUS appears to be particular
benefit over other methods in relation to the detection
of stones smaller than 5 mm in diameter, those that
typically cause acute pancreatitis.
There are fewer studies that have specifically looked at
the role of EUS in establishing the cause of acute

pancreatitis either in the acute or post-acute phase [16,
17, 18, 19, 20]. The sensitivity in these studies has
been reported at 91-100%; with a specificity of 100%
and an accuracy of 97-100%. It is difficult to be certain
of the sensitivity/specificity in this series, as many of
the patients undergoing EUS had already had a
negative ERCP, the investigation usually regarded as a
“gold standard”.
Given the superiority of EUS over other imaging
modalities, it may be argued that EUS be used in the
investigation of all cases of acute pancreatitis in which
no calculi are observed in either the gallbladder or
common bile duct on trans-abdominal US. However,
given the limited availability of EUS and pressures on
skilled operators to perform non-biliary investigations,
we would suggest that all patients with acute
pancreatitis undergo a trans-abdominal US and also
have routine biochemical investigations to look for
hypercalcaemia and hyperlipidaemia. A careful drug
history is important in particular in relation to “statins”
as these drugs are now widely prescribed as lipid
lowering agents, and are associated with acute
pancreatitis [21]. We then perform an MRCP as our
next investigation of choice, with EUS limited to those
in which no cause for acute pancreatitis has been
identified. In the future, as EUS proliferates, it may
then become the investigation of choice.
One figure that does vary between series is prevalence
of calculi detected by EUS performed for evaluation of
presumed common bile duct calculi. In our series,
calculi not identified by other modalities were detected
in 38% of cases, which is comparable to the overall
figure for presence of stones of 30.9% reported in the
Rösch et al. review [5]. However, in this review figures
varied from 19% to 68% which probably reflects
changes in imaging technologies in the 8-year period
covered by the studies described in the review but may
also be related to operator experience or a genuine
variation in prevalence in lithiasis/microlithiasis in the
populations studied; these questions not being
addressed in the studies.
One limitation of studies assessing imaging modalities
is the constant evolution in the quality of the images
obtained. Since the end of the recruitment period there
have been several significant developments in
endoscope technology and thus the specificity and
sensitivity of the investigation is likely to have
improved. If a primary EUS service was being assessed
this would be a very significant issue; however, in a
situation in which EUS is a second line investigation, it
must be recalled that MRI has also improved in this
time interval thus emphasising the importance of
regular auditing of imaging modalities to ensure the
best possible service is being provided.
CONCLUSIONS
EUS provided additional diagnostic information in 17
of the 42 (40.5%) patients. Moreover, exclusion of
gallstones/microlithiasis is also important as it
facilitates a search for other causes of pancreatitis. In
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conclusion, most cases of cholelithiasis can be
diagnosed with standard imaging modalities but when
these fail to identify a cause, EUS has an important role
to play.
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