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a b s t r a c t 

Lemmel’s syndrome is a rare cause of obstructive jaundice in the absence of stones or tu- 

mors, commonly due to periampullary duodenal diverticulum (PAD). CT scan with the oral 

and intravenous administration of iodinated contrast media, was crucial to exclude the 

presence of stones or tumours, but esophagogastroduodenoscopy (EGD) confirms the diag- 

nosis. We report a case of a 72 -year-old woman affected by Lemmel’s syndrome secondary 

to a giant PAD, suffering from right upper abdominal quadrant pain and pancreaticobiliary 

disease. Subsequently we proceed to analyse the pathogenesis of PAD, and later to discuss 

pitfalls, tips and tricks useful to make a correct diagnosis, in order to achieve an accurate 

management. 

© 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Periampullary duodenal diverticulum (PAD) is the most
common cause of Lemmel’s syndrome, with an incidence
of 1%-27%. It arises within a 2-3 cm radius from the am-
pulla of Vater. PAD is usually asymptomatic, but in about
5% of cases it can show complications, such us right up-
per quadrant pain, elevated bilirubin, liver enzymes and/or
pancreatic enzymes levels [1] . Despite endoscopic retro-
grade cholangiopancreatography (ERCP) is the gold standard
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diagnostic test, ultrasound and CT represent the first and
fastest diagnostic step. Asymptomatic and incidental PAD
requires no treatment or intervention, while surgery should
be performed in more severe cases [2] . We report a case of
symptomatic Lemmel’s syndrome secondary to a giant PAD,
arrived at our radiology department from the Emergency
Room with acute abdominal pain due to suspected pancre-
atitis. Ultrasound (US) and contrast-enhanced CT (CECT) was
performed. PAD was detected and the patient underwent an
esophagogastroduodenoscopy (EGD) to confirm the
diagnosis. 
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Fig. 1 – Abdominal US. Hypo-anechoic, rounded, 4 cm mass (green arrow) with multiple hyperechoic spots inside; 
gallbladder on the right of the PAD (red arrow) (Color version of figure is available online) 

Fig. 2 – NECT (A-B) and CECT with oral contrast administration (C-D). 4 cm PAD filled by food (green arrow). Oral contrast 
(C-D) was administrated to better identify diverticulum. Coronal reconstructions (B-D) show the bile duct dilatation (red 

arrow) due to extrinsic compression of PAD (green arrow) (Color version of figure is available online) 
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Fig. 3 – Three-dimensional CT reconstruction with volume 
rendering (3D-VR), after oral contrast administration, shows 
PAD (green arrow) (Color version of figure is available 
online) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Case report 

A 72-year-old woman arrived to our emergency department
with acute pain in the upper abdominal quadrants, she had
a medical history of poorly controlled diabetes mellitus type
II and hypertension. An initial evaluation revealed she had
fever (t. 38 °C) and her laboratory tests presented elevated
levels of amylase (1370 U/l v.n. 28-100 U/l), lipase (1362 U/l
v.n. 8-57 U/l), aspartate aminotransferase (348 U/l v.n. 0-32
U/l), alanine aminotransferase (161 U/l v.n. 0-32 U/l), gamma-
Fig. 4 – EGDS. Images show the large PAD (green arrow) in the se
figure is available online) 
glutamyltransferase (179 U/l v.n. 5-36 U/l), alkaline phos-
phatase (113 U/l v.n. 8-57 U/l), total bilirubin (1,27 mg/dl v.n.
0,1-1,0 mg/dl) determined by the increase of direct bilirubin
(0,94 mg/dl v.n. 0,1-0,3 mg/dl), white blood cells (14,9 × 10 ³/L
v.n. 4,00-10,00 × 10 ³/L). Abdominal US showed an increase in
size of the pancreatic cephalic region with hypoechoic echo-
texture, and an overdistension of the gallbladder with biliary
sludge ( Fig. 1 ). Therefore, the patient was admitted to the in-
ternal medicine department with a diagnosis of acute pan-
creatitis and started the appropriate therapy. During the hos-
pitalization, the patient underwent an abdominal CECT with
the oral and intravenous administration of iodinated contrast
media ( Fig 2 , Fig 3 ), which demonstrated a 4 cm diverticulum
of the second portion of the duodenum. It was distended and
filled of ingested food, so it produced a mild mass effect on the
extraepatic bile duct, which was dilatated upstream (chole-
dochus diameter: 12 mm). The overdistended gallbladder with
biliary sludge, and the inhomogeneous density of the pancre-
atic head due to edema, were confirmed. Consequently, the
patient underwent esophagus-gastro-duodenoscopy which
confirmed a large perivaterian diverticulum in the second por-
tion of the duodenum, filled by ingested food material ( Fig. 4 ).
After the normalization of blood tests and a surgical con-
sultation, the patient was discharged with the prescription of
a light diet and periodic follow-ups. 

Discussion 

Duodenal Diverticulum (DD) was first reported by Chomell in
1710, but the first radiological demonstration was performed
in 1913 by JT Case. Duodenum is the second most common
site of diverticula in alimentary tract, after colon [3] . Peak inci-
dence is between 50 and 60 years, without gender predilection.
The pathogenesis of DD is unclear, but it possibly may form
through a locus minoris resistentiae that develops through the
wall of duodenum at the passage of the biliary and pancreatic
duct and blood vessels, in absence of an adequate muscle
coat or heterotrophic pancreatic tissue. DD are classified as
primary or true diverticula, and secondary or false. These
latter are due to chronic duodenal ulceration, so they are
also recognized as pre-stenotic diverticula. Furthermore,
cond portion of the duodenum (red arrow) (Color version of 
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duodenal diverticulum can be also classified as intraluminal
or extraluminal. The secondary false extraluminal variant
is the most common. [ 4 ,5 ]. Most cases of DD are asymp-
tomatic and accidentally detected on EGD, but in some cases
may occur pancreaticobiliary complications, non-specific
abdominal pain, discomfort, haemorrhage, fistula, perfora-
tion, enterolith formation with small bowel obstruction or
duodenal obstruction by the intra-luminal diverticulum. [ 6 ,7 ].

Usually, laboratory tests show leukocytosis, high bilirubin
levels (direct and total), an elevated count of liver enzymes,
gamma-glutamyl transferase, alkalin phosphatase and in-
flammatory markers. Higher levels of pancreatic enzymes are
also observed if the pad compresses the ampulla of Vater [8] . 

In our case, the patient was admitted to the internal
medicine department with a diagnosis of acute pancreatitis,
supported by symptoms, laboratory tests and US imaging,
as reported in literature [9] . Diagnosing Lemmel’s syndrome
is often particularly challenging: CT scan with the oral and
intravenous administration of iodinated contrast media, was
crucial to exclude the presence of stones or tumours. ERCP can
help to demonstrate the presence of a PAD and it is considered
the gold standard for diagnosis [10] . In our case EGD was per-
formed to confirm the diagnosis. Diverticulectomy is the stan-
dard of care; conservative medical management, endoscopic
sphincterotomy or papillary balloon dilatation are possible
therapeutic options [11] . After PAD diagnosis was confirmed,
the patient was treated with conservative medical manage-
ment and invited to undergo periodic follow-ups. 

In conclusion, diagnosing Lemmel’s syndrome can be chal-
lenging. PAD may be incidentally found or be suspected in
patients with obstructive jaundice, pancreaticobiliary disease,
non-specific abdominal pain in the absence of stones or tu-
mours. Being able to make a correct diagnosis is crucial to
achieve an accurate patient care management, and to avoid
complication of delayed management. 
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