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Abstract
Lemmel syndrome is a rare clinical entity characterized by the presence of a periampullary
duodenal diverticulum resulting in compression and dilatation of the pancreatic and common
bile ducts, accompanied by obstructive jaundice. Gastric outlet obstruction is not a known
complication of this syndrome, and there are no standardized approaches to its treatment. We
present the first case of Lemmel syndrome presenting as gastric outlet obstruction and provide
the results of a systematic literature review.

© 2022 The Author(s)

Published by S. Karger AG, Basel

Introduction

Diverticula, defined as outpouchings of the bowel wall, are common throughout the small
and large intestine and are usually asymptomatic [1]. The most common site of diverticulosis
is the colon, the second being the duodenum with a reported prevalence of 23% [2–4].
Duodenal diverticula usually involve the mucosal layer and occur most frequently within the
second portion of the duodenum [5]. Given that duodenal diverticula are largely asymp-
tomatic, they are commonly diagnosed as an incidental finding that does not require in-
tervention [4]. However, in rare instances, duodenal diverticula arising 2–3 cm from the
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ampulla of Vater (“periampullary duodenal diverticula”) may lead to compression and result
in dilatation of the biliary and pancreatic ducts, causing clinical symptoms in approximately
5% of cases [2, 6].

An extremely rare clinical entity involving periampullary diverticula is Lemmel syn-
drome, described by Dr. Gerhard Lemmel in 1934 as a periampullary duodenal diverticulum
compressing the pancreatic and common bile ducts and resulting in obstructive jaundice.
Depending on the location of the major duodenal papilla relative to the diverticulum, it can be
characterized into 3 separate types: within the diverticulum (type I), within the margin of the
diverticulum (type II), or near the diverticulum (type III) [7]. Since this description, nearly
100 years ago, there have only been a handful of reported cases of Lemmel syndrome, each
with varying presentations and treatment courses. Because of the variability in presentation,
there are no standardized approaches to its diagnosis or treatment. In this manuscript, we
report an interesting case of Lemmel syndrome and perform a literature review involving
17 cases of Lemmel syndrome to delineate approaches to the diagnosis and management of
this rare condition.

Case Report

An 82-year-old woman presentedwith acute abdominal pain and non-bloody, non-bilious
emesis. On arrival, she was hemodynamically stable. She was oriented only to person, but the
remainder of her exam was normal. Laboratory testing was within normal limits, including
total bilirubin of 0.6 mg/dL (normal range <1.2) and direct bilirubin of 0.1 mg/dL (normal
range <0.2). Computed tomography (CT) of the abdomen and pelvis with contrast revealed a
2.7 × 3.7 × 5.2 cm complex pancreatic head lesion containing air and debris, contiguous with
the duodenum at the junction of the 2nd and 3rd segments with dilatation of the common bile
(1 cm) and main pancreatic duct (0.6 cm), concerning for a pancreatic mass. There was also
gastric outlet obstruction (GOO), manifested as a markedly distended stomach with distal
gastric and proximal duodenal wall thickening and hyperenhancement (shown in Fig. 1). She
was made nil per os (NPO) and started on intravenous (IV) maintenance fluids in anticipation
of esophagogastroduodenoscopy (EGD) with endoscopic ultrasonography (EUS) to charac-
terize her pancreatic mass.

EUS showed normal parenchyma in the neck, body, and tail of the pancreas, as shown in
Figure 2, and there was no pancreatic mass. EGD showed a large non-bleeding periampullary
diverticulum, with the ampulla specifically located on the rim of the diverticulum, in the
second portion of the duodenum, containing a large amount of food debris that was
obstructing the common bile and main pancreatic ducts, causing ductal dilatation, consistent
with Lemmel syndrome type II, as shown in Figure 3. Endoscopic diverticular lavage with the
removal of food debris was performed. Her diet was quickly escalated, her symptoms re-
solved, and she was discharged the following afternoon. Repeat CT scan of the abdomen
11 days post-procedure showed resolution of GOO and reduced biliary ductal dilation and
diverticular size, as shown in Figure 4. At 1-month follow-up, she remained asymptomatic and
was tolerating a high-fiber diet without clinical signs of GOO or biliary obstruction.

Methods

The consensus-based clinical case reporting (CARE) checklist was completed by the
authors for the case report presented and is attached as supplementary material. A PubMed
search was performed to identify previous cases of Lemmel syndrome using the search terms
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“Lemmel” or “Lemmel’s” or “Lemmel’s syndrome” or “Lemmel syndrome.” PubMed was
utilized to ensure all published case reports were peer-reviewed and available for viewing at
no cost. All available reports prior to May 2021 were identified and reviewed. Cases that met
the inclusion criteria (radiographic evidence of periampullary diverticulum causing pan-
creaticobiliary ductal dilatation and completedmanuscripts published in English) were included.
Data on age, sex, report date, existing comorbidities, symptoms, examfindings, laboratory studies,
imaging studies, treatment modalities, and outcomes were collected and analyzed. The distri-
bution of normality was evaluated for continuous variables, and parametric or non-parametric
tests were chosen as appropriate. Wilcoxon rank-sum test or t test for continuous variables and
χ2 or Fisher’s exact test for dichotomous variables were used to analyze differences between two
groups. More than two groups were analyzed using one-way ANOVA or Kruskal-Wallis test.
Statistical analyses were performed using SPSS (version 28, IBM SPSS Statistics). All statistical
tests were two-sided, and p values < 0.05 were considered statistically significant.

Results

Utilizing the literature search terms as described above, 222 articles were reviewed
(shown in Fig. 5). A total of 186 articles were excluded as they did not report Lemmel
syndrome. Of the 37 articles that remained, 21 cases were excluded: 4 cases were abstracts
without completed manuscripts; 6 cases were not available in English, and 11 cases were not
associated with a viewable manuscript. Ultimately, 16 cases were identified satisfying our
PubMed search criteria. With the addition of our case, the sample size reached 17 subjects.
Table 1 summarizes demographic and clinical data of reported cases. The mean age of
subjects was 70 ± 19.2 years old, with a range of 24 years old to 91 years old. Ten of the
seventeen subjects (58.8%) were female.

a b c

d e f

Fig. 1. CT abdomen pelvis demonstrating a 2.7 × 3.7 × 5.2 cm complex pancreatic head lesion containing air
and debris (a), contiguous with the duodenum at the junction of the second and third segments (b) with
moderate 1.0 cm dilatation of the common bile duct (c) and 0.6 cm dilatation of the main pancreatic
duct (d, e). CT abdomen pelvis demonstrating GOO manifested as markedly distended stomach with
distal gastric and proximal duodenal wall thickening and hyperenhancement (f).

Case Reports in
Gastroenterology

Case Rep Gastroenterol 2022;16:663–674 665
DOI: 10.1159/000528031 © 2022 The Author(s). Published by S. Karger AG, Basel

www.karger.com/crg

Love et al.: Diagnosis and Management of Lemmel Syndrome

https://www.karger.com/crg
https://www.karger.com/crg
https://doi.org/10.1159/000528031
https://www.karger.com/crg


Abdominal pain was the most common presenting symptom, present in 64.7% of cases
(11/17), followed by fever in 52.9% of cases (9/17). In 41.2% (7/17) of cases, information on
vital signs was not included. Outcomes were reported in 15 cases. There were no deaths
related to Lemmel syndrome.

Physical exam findings were documented in 94.1% (16/17) of cases. Four subjects (25%)
had completely normal exams. Abdominal tenderness was present in 43.8% (7/16) of cases
and was localized to the RUQ 71.4% (5/7) of the time among these patients. Signs of biliary

Fig. 2. Endoscopic ultrasonography (EUS) demonstrating common and biliary ductal dilation in the setting of
an otherwise endosonographically normal pancreas.

Fig. 3. Large non-bleeding periampullary diverticulum in the second portion of the duodenum containing a
large amount of food debris prior to lavage (a), during partial clearance (b), and following complete
clearance (c).

a b c

Fig. 4. CT abdomen pelvis demonstrating improvement in common bile duct dilation (a) and diverticular
size with resolution of radiographic evidence of GOO (b, c) 10 days after endoscopic diverticular lavage.
Bile duct measuring 0.7 cm, previously 1.0 cm. Diverticular dimensions measuring 1.9 × 3.6 × 3.7 cm
(AP by transverse by craniocaudal), previously 2.7 × 3.7 × 5.2 cm. Pancreatic duct not visualized well
likely due to resolution of dilation following removal of diverticular contents.
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obstruction were present in 43.8% (7/16) of cases. Jaundice was reported in 68.8% (11/16)
of cases. Laboratory data was recorded in all cases. Elevation in serum total bilirubin was the
most common lab abnormality among patients (5.9 ± 7.0 mg/dL) and was present in 81.3%
(13/16) of cases. Elevations in liver enzymes were the second most common lab abnormality,
present in 68.9% (11/16) of cases [aspartate aminotransferase (AST) 175.8 ± 97.8 U/L; alanine
aminotransferase (ALT) 234.4 ± 211.5 U/L; alkaline phosphatase (ALP) 596.5 ± 394.5 U/L;
gamma glutamyl transferase (GGT) 618.2 ± 556.1 U/L]. C-reactive protein (CRP) was el-
evated in 46.7% (8/16) of cases (32.0 ± 46.3 mg/dL), and in one case, there were no lab
abnormalities.

Diagnostic and treatment modalities implemented are summarized in Table 2. Approxi-
mately half of cases (52.3%; 9/17) utilized abdominal US, 94.1% (16/17) of cases utilized CT
imaging, 47.1% (8/17) of cases utilized MRI/MRCP, and 58.8% (10/17) of cases utilized direct
visualization via EGD or side-viewing duodenoscope. Abdominal ultrasonography was the
initial diagnostic tool in 47.1% (8/17) of cases and was abnormal in 75% (6/8). CT was the
initial diagnostic tool in 47.1% (8/17) of cases and was followed by additional more definitive
imaging techniques in most cases (11/17). When mentioned, common bile duct dilatation was
present in 100% of cases, dilatated to an average of 12.5 mm. Pancreatic duct dilatation was
mentioned in 29.4% (5/17) of cases; the degree of dilatation was not specifically recorded in
most cases, and it was not mentioned in the remaining cases. EUS was utilized in 3 cases
(17.6%), once to further evaluate the degree of ductal dilatation and twice to rule out peri-
ampullary neoplasm. The diagnosis was made based on CT imaging alone in only one case
without further imaging or diagnostic study. Two patients (13.3%) underwent transhepatic
cholangiography, one due to prior history of Billroth II gastrojejunostomy and the other due to an
inability to visualize the major duodenal papilla endoscopically.

Fig. 5. Flow diagram of the literature search.

Case Reports in
Gastroenterology

Case Rep Gastroenterol 2022;16:663–674 667
DOI: 10.1159/000528031 © 2022 The Author(s). Published by S. Karger AG, Basel

www.karger.com/crg

Love et al.: Diagnosis and Management of Lemmel Syndrome

https://www.karger.com/crg
https://www.karger.com/crg
https://doi.org/10.1159/000528031
https://www.karger.com/crg


T
ab

le
1.

D
em

og
ra
p
hi
c
an

d
cl
in
ic
al

ch
ar
ac
te
ri
st
ic
s
of

p
re
vi
ou

sl
y
re
p
or
te
d
Le

m
m
el

sy
n
d
ro
m
e
ca
se
s

A
u
th
or

A
ge
,

ye
ar
s

G
en

d
er

C
om

or
bi
d
it
ie
s/
m
ed

ic
al

hi
st
or
y

P
re
se
n
ti
n
g
co
m
p
la
in
t

P
er
ti
n
en

t
vi
ta
l

si
gn

s
E
xa
m

fi
n
d
in
gs

Lo
ve

et
al
.(
2
0
2
1
)
[2
3
]

8
2

F
B
re
as
t
ca
n
ce
r
s/
p
tr
ea
tm

en
t,

d
em

en
ti
a,

D
M
,H

T
N

2
d
ay
s;

d
if
fu
se

ab
d
om

in
al

p
ai
n

W
it
hi
n
n
or
m
al

lim
it
s

A
n
ic
te
ri
c

B
en

ig
n
ex
am

B
el
la
m
lih

et
al
.

(2
0
2
1
)
[1
1
]

7
7

F
N
/A

4
w
ee
ks
;
ge
n
er
al

d
et
er
io
ra
ti
on

,
R
U
Q

p
ai
n
,f
ev
er

3
8
.9

° C
Sc
le
ra
l
ic
te
ru
s,
R
U
Q

te
n
d
er
n
es
s

B
er
n
sh
te
yn

et
al
.

(2
0
2
0
)
[6
]

5
7

M
D
M
2
,G

E
R
D
,p

so
ri
as
is
,

ch
ol
ec
ys
te
ct
om

y
5
d
ay
s;

R
U
Q
p
ai
n
,f
ev
er
,e

le
va
te
d

LF
T
s

3
8
.9

° C
1
1
4
H
R

R
U
Q
p
ai
n

Ja
u
n
d
ic
e
n
ot

m
en

ti
on

ed

Y
an

ag
ak
i
et

al
.

(2
0
2
0
)
[8
]

8
1

F
P
re
vi
ou

sl
y
he

al
th
y

G
en

er
al

d
et
er
io
ra
ti
on

,R
U
Q
p
ai
n
,

fe
ve
r.

T
im

ef
ra
m
e
n
ot

sp
ec
ifi
ed

3
8
.8

° C
A
n
ic
te
ri
c

B
en

ig
n
ex
am

A
lz
er
w
i
(2
0
2
0
)
[1
9
]

2
4

F
P
re
vi
ou

sl
y
he

al
th
y

6
m
on

th
s;

ep
ig
as
tr
ic

p
ai
n
,f
ev
er
,

an
or
ex
ia
,p

al
e
st
oo

l,
d
ar
k
u
ri
n
e

3
8
.7

° C
1
1
7
H
R

Sc
le
ra
l
ic
te
ru
s

T
en

d
er

ep
ig
as
tr
iu
m

T
ab

at
a
et

al
.(
2
0
1
9
)
[2
2
]

9
1

F
H
T
N
,C

A
D

P
ai
n
le
ss

ja
u
n
d
ic
e.

T
im

ef
ra
m
e
n
ot

sp
ec
ifi
ed

W
it
hi
n
n
or
m
al

lim
it
s

Ja
u
n
d
ic
ed

Fr
au

en
fe
ld

et
al
.

(2
0
1
9
)
[2
0
]
ca
se

1
7
9

M
N
/A

2
w
ee
ks
;
ab

d
om

in
al

p
ai
n
,f
ev
er
,

ja
u
n
d
ic
e

Fe
br
ile

(n
ot

sp
ec
ifi
ed

)
Ja
u
n
d
ic
ed

Fr
au

en
fe
ld

et
al
.

(2
0
1
9
)
[2
0
]
ca
se

2
7
0

F
N
/A

N
au

se
a,

vo
m
it
in
g,

sl
ig
ht

ja
u
n
d
ic
e.

T
im

ef
ra
m
e
n
ot

sp
ec
ifi
ed

N
ot

av
ai
la
bl
e

Ja
u
n
d
ic
ed

V
en

ka
ta
n
a
et

al
.

(2
0
1
9
)
[1
8
]

7
0

M
R
em

ov
e
ch
ol
ec
ys
te
ct
om

y,
B
ill
ro
th

II
Fe

ve
r,
ch
ill
s/
ri
go

rs
,R

U
Q
p
ai
n
.

T
im

ef
ra
m
e
n
ot

sp
ec
ifi
ed

Fe
br
ile

(n
ot

sp
ec
ifi
ed

)
Ja
u
n
d
ic
e,

R
U
Q
te
n
d
er
n
es
s

O
liv

ei
ra

et
al
.

(2
0
1
9
)
[1
7
]

8
9

M
D
em

en
ti
a,

os
te
oa
rt
hr
it
is

1
m
on

th
;
fe
ve
r,
ch
ill
s,
R
U
Q
p
ai
n

3
8
.9

° C
Sc
le
ra
l
ic
te
ru
s,
R
U
Q

te
n
d
er
n
es
s

T
ob

in
et

al
.

(2
0
1
8
)
[1
0
]

8
0

F
N
/A

6
w
ee
ks
;
ge
n
er
al

d
et
er
io
ra
ti
on

N
ot

m
en

ti
on

ed
A
n
ic
te
ri
c

B
en

ig
n
ex
am

M
iy
aj
im

a
et

al
.

(2
0
1
8
)
[1
6
]

8
0

F
H
C
C
,c
ho

la
n
gi
oc
ar
ci
n
om

a,
D
M
,p

u
lm

on
ar
y
fi
br
os
is

5
d
ay
s;

fe
ve
r

3
8
° C

1
0
2
H
R

Sc
le
ra
l
ic
te
ru
s

(C
on

ti
n
u
ed

on
fo
llo

w
in
g
p
ag
e)

Case Reports in
Gastroenterology

Case Rep Gastroenterol 2022;16:663–674 668
DOI: 10.1159/000528031 © 2022 The Author(s). Published by S. Karger AG, Basel

www.karger.com/crg

Love et al.: Diagnosis and Management of Lemmel Syndrome

https://www.karger.com/crg
https://www.karger.com/crg
https://doi.org/10.1159/000528031
https://www.karger.com/crg


T
ab

le
1.

(c
on

ti
n
u
ed

)

A
u
th
or

A
ge
,

ye
ar
s

G
en

d
er

C
om

or
bi
d
it
ie
s/
m
ed

ic
al

hi
st
or
y

P
re
se
n
ti
n
g
co
m
p
la
in
t

P
er
ti
n
en

t
vi
ta
l

si
gn

s
E
xa
m

fi
n
d
in
gs

D
es
ai

et
al
.

(2
0
1
7
)
[5
]

2
5

F
P
re
vi
ou

sl
y
he

al
th
y

3
m
on

th
s;

3
0
-l
b
w
ei
gh

t
lo
ss
,

fa
ti
gu

e,
w
ea
kn

es
s

N
ot

m
en

ti
on

ed
A
n
ic
te
ri
c

B
en

ig
n
ex
am

K
ha

n
B
A
et

al
.

(2
0
1
7
)
[9
]

6
9

M
N
/A

A
cu
te

p
an

cr
ea
ti
ti
s

N
ot

m
en

ti
on

ed
E
p
ig
as
tr
ic

p
ai
n
,

ja
u
n
d
ic
ed

So
m
an

i
an

d
Sh

ar
m
a
(2
0
1
7
)
[1
5
]

7
8

M
N
/A

Sc
le
ra
l
ic
te
ru
s

N
ot

m
en

ti
on

ed
Sc
le
ra
l
ic
te
ru
s

R
ou

et
et

al
.

(2
0
1
2
)
[2
1
]

7
0

M
R
em

ot
e
ch
ol
ec
ys
te
ct
om

y
2
w
ee
ks
;
ab

d
om

in
al

p
ai
n
,f
ev
er
,

ja
u
n
d
ic
e

N
/A

Ja
u
n
d
ic
ed

K
an

g
H
S
et

al
.

(2
0
1
4
)
[2
]

8
1

F
P
U
D
s/
p
su
bt
ot
al

ga
st
re
ct
om

y
w
it
h
B
ill
ro
th

II
an

as
to
m
os
is

4
d
ay
s;

n
au

se
a,

vo
m
it
in
g,

fe
ve
r,

d
if
fu
se

ab
d
om

in
al

p
ai
n

3
8
.4

° C
Ja
u
n
d
ic
ed

,R
U
Q
te
n
d
er
n
es
s

P
U
D
,p
ep

ti
c
u
lc
er

d
is
ea
se
;s
/p

,s
ta
tu
s
p
os
t;
D
M
,d
ia
be

te
s
m
el
lit
u
s;
G
E
R
D
,g
as
tr
oe
so
p
ha

ge
al
re
fl
u
x
d
is
ea
se
;H

T
N
,h
yp

er
te
n
si
on

;H
R
,h
ea
rt
ra
te
;R

U
Q
,r
ig
ht

u
p
p
er

qu
ad

ra
n
t.

Case Reports in
Gastroenterology

Case Rep Gastroenterol 2022;16:663–674 669
DOI: 10.1159/000528031 © 2022 The Author(s). Published by S. Karger AG, Basel

www.karger.com/crg

Love et al.: Diagnosis and Management of Lemmel Syndrome

https://www.karger.com/crg
https://www.karger.com/crg
https://doi.org/10.1159/000528031
https://www.karger.com/crg


Table 2. Diagnostic tests and treatment modalities used during management of previously reported Lemmel
syndrome cases

Author Laboratory data Imaging modalities Imaging findings Interventions and
treatments

Love et al.
(2021) [23]

Lactic acid 6.3, T bili
1.0, normal LFTs

CT abdomen/pelvis
with contrast,
EGD/EUS

CBD dilatation
(10 mm), PD
dilatation
(6 mm), GOO

ERCP removal of food
debris, endoscopic
diverticular tap-water
lavage

Bellamlih
et al.
(2021) [11]

T bili 6, D bili 3.7,
AST 234, ALP 398,
ALP 334 GGT 339,
CRP 40.7

Abdominal US, CT
abdomen/pelvis,
MRCP, EUS

CBD dilatation
(12 mm)

14 days of IV abx

Bernshteyn
et al.
(2020) [6]

T bili 5.5, ALP 194,
ALT 106, AST 260

Abdominal US, CT
abdomen/pelvis, MRI

CBD dilatation
(12 mm)

IV abx, ERCP with CBD
stent placement

Yanagaki
et al.
(2020) [8]

T bili 1.0, WBC 27K,
AST 337, ALT 143,
amylase 110,
CRP 8.87

CT abdomen/pelvis
without contrast, CT
abdomen/pelvis with
contrast, MRCP

CBD dilatation
(exact size not
mentioned)

12 days of IV abx, ERCP (for
visualization), surgery
(extrahepatic bile duct
resection with
cholecystectomy,
hepaticojejunostomy, and
diverticulectomy and
papilloplasty)

Alzerwi,
(2020) [19]

T bili 114, D bili 98,
ALP 1058, AST 89,
ALT 41, amylase 58,
WBC 20.6, PLT 510

KUB, abdominal
ultrasound, CT
abdomen/pelvis,
MRCP

CBD dilatation
(22 mm), PC
dilatation
(4.8 mm)

IV abx, ERCP (aborted),
percutaneous transhepatic
cholangiography and
biliary drainage, surgery
(sphincterotomy,
ampullectomy,
cholecystectomy,
duodenotomy)

Tabata et al.
(2019) [22]

T bili 3.7, AST 263,
ALT 293, GGT 265,
ALP 1181, CRP 6.27

CT abdomen/pelvis CBD dilatation
(10 mm)

ERCP diverticular
decompression via air
suction, endoscopic
sphincterotomy, IV abx

Frauenfeld
et al. (2019)
[20] case 1

Elevated T bili (not
specified)

Abdominal ultrasound
(normal), CT abdomen
without contrast

CBD dilatation
(11 mm)

Nasogastric
decompression, bowel rest

Frauenfeld
et al. (2019)
[20] case 2

Elevated bilirubin
metabolites,
elevated
inflammatory
markers (values not
specified)

Abdominal ultrasound,
CT abdomen with
contrast

CBD dilatation
(13 mm)

7 days of IV abx

Venkatana
et al.
(2019) [18]

T bili 3.5, alp 716,
AST 88, amylase 84
(nL). CRP 133, WBC
11.69. Blood
cultures +
Klebsiella

CT abdomen with
contrast, percutaneous
transhepatic
cholangiography (in
setting of previous
Billroth II)

CBD dilatation
(value not
mentioned)

Percutaneous transhepatic
drainage and
decompression

(Continued on following page)
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Treatment and outcomes were described in 88.2% (15/17) of cases. Among these cases,
there were no deaths or long-term complications related to their presenting illness. 67% of
patients (10/15) were treated with IV antibiotics, and 70% (7/10) of these cases involved
fever as a presenting sign; 20% (2/10) of cases were afebrile, and one case did not comment
on the presence or absence of fever. Endoscopic intervention, such as diverticular lavage,
pancreaticobiliary stent placement, or sphincterotomy, was performed in 46.7% (7/15) of
these cases and was a successful treatment 100% of the time, defined as resolution of
symptoms and radiographic or laboratory abnormalities. Few cases (20%, 3/15) were treated
surgically with definitive diverticulectomy. One case was treated with nasogastric (NG)
decompression and bowel rest alone. Most cases (66.7%, 10/15) were successfully treated
without surgical or percutaneous intervention. In one case, symptoms recurred after an initial
course of IV antibiotics and were treated with surgical diverticulectomy. There was no

Table 2. (continued)

Author Laboratory data Imaging modalities Imaging findings Interventions and
treatments

Oliveira et al.
(2019) [17]

T bili 5.1, D bili 2.9,
AST 171, ALT 243,
ALP 236, GGT 374,
CRP 13.2

Abdominal ultrasound
(normal), EGD, CT
abdomen

CBD dilatation
(7 mm)

Bowel rest, IV abx for
7 days

Tobin et al.
(2018) [10]

T bili 27.4, ALT 741,
ALP 517, GGT 426

Abdominal ultrasound,
MRCP, EGD

CBD dilatation
(value not
mentioned)

Not mentioned

Miyajima
et al.
(2018) [16]

T bili 6.2, AST 259,
ALT 233, GGT 1734,
ALP 1200, amylase
563, lipase 843, CRP
19.7, LDH 348, +E.
tarda blood cultures

CT abdomen CBD and PD
dilatation
(values not
mentioned)

IV abx, ERCP, endoscopic
papilloplasty and
cannulation, endoscopic
biliary drainage tube
placement

Desai et al.
(2017) [5]

All labs within
normal limits

CT abdomen/pelvis
with contrast

CBD dilatation
(18 mm)

Bowel rest, 14 days of
IV abx

Khan BA et al.
(2017) [9]

T bili 2.9, D bili 1.4,
Lipase 5,168, ALT
50, AST 59, ALP 156

CT abdomen, MRCP PD dilatation
(value not
mentioned)

IV fluids, bowel rest;
eventual surgical
diverticulectomy after
recurrence of symptoms

Somani and
Sharma
(2017) [15]

T bili 5.5, AST 86,
ALP 620

Abdominal
ultrasound, EUS

CBD dilatation
(10 mm)

ERCP, endoscopic biliary
sphincterotomy

Rouet et al.
(2012) [21]

T bili 1.54 mg/dL Abdominal ultrasound,
CT abdomen

CBD and
PD dilatation
(values not
mentioned),
liver abscess

ERCP, endoscopic
sphincterotomy; IV abx,
percutaneous abscess
drainage

Kang HS et al.
(2014) [2]

T bili 2.37, AST 88,
ALT 96, ALP 349,
GGT 571, WBC
11.17, CRP 2.392

CT abdomen, MRCP CBD dilatation
(value not
mentioned)

ERCP biliary cannulation,
endoscopic
sphincterotomy, enterolith
removal

CT A/P, computerized tomography of abdomen and pelvis; CBD, common bile duct; PD, pancreatic duct;
GOO, gastric outlet obstruction; abx, antibiotics.
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significant association between the presence of jaundice and whether surgical divertic-
ulectomy was performed (χ2 = 2.885, df = 4, p = 0.577).

Discussion

Making the diagnosis of Lemmel syndrome can be challenging, as it can present clinically
in a variety of non-specific ways. Lemmel syndrome can be further divided into 3 separate
types depending on the location of the major duodenal papilla: within the diverticulum (type
I), within the margin of the diverticulum (type II), or near the diverticulum (type III) [7]. The
majority of patients present with abdominal pain, often localized to the RUQ. However, it is not
uncommon for patients to present with vague, non-specific complaints or to be entirely
asymptomatic at the time of presentation. Symptom onset appears to be subacute in most
cases, although occasionally Lemmel syndrome may present as an acute obstruction of the
biliary tree. Additionally, while classically associated with obstructive jaundice, the diagnosis
is often made in the absence of jaundice [8–10]. In our unusual case, a patient presented with
GOO and exhibited no clinical signs of jaundice despite radiographic evidence of biliary and
pancreatic duct dilation.

Given the range of clinical presentations, the diagnosis of Lemmel syndrome is most
reliably made by imaging. Cholestatic patterns on serum chemistries, including an elevated
bilirubin and liver enzymes may strengthen the diagnosis, but they may also be normal
despite radiographic evidence of biliary dilatation [5]. While there is no standardized ap-
proach, many modalities have been implemented in previous reports including magnetic
resonance cholangiopancreatography (MRCP), barium swallow studies, CT, endoscopy, and
laparoscopic surgery. Interestingly, while abdominal ultrasonography has been commonly
utilized in the initial diagnostic work-up in past reports, the diagnosis of Lemmel syndrome
has never been made based on ultrasonography alone, and additional imaging has always
been required. CT abdomen and pelvis with contrast appears to be a sensitive test and is most
commonly performed in cases of suspected Lemmel syndrome. In one case, CT imaging alone
was sufficient to make the diagnosis, appearing as an outpouching of the intestinal wall
containing air, an air-fluid level, or debris [5]. Unfortunately, abdominal CT exams lack
specificity, and a duodenal diverticula may be falsely interpreted as a possible pancreatic
neoplasm or pseudocyst, as was the case for our patient [3, 11]. Thus, a suspected case of
Lemmel syndrome seen on CT scan may require a more definitive study such as MRCP or
endoscopy. Examination with a side-viewing duodenoscope allows for better visualization of
periampullary duodenal diverticula and for immediate endoscopic intervention. For these
reasons, ERCP has been heralded as the gold standard in previous reports [6, 12]. However, it
appears that the diagnosis of Lemmel syndrome is made only approximately 50% of the time
endoscopically, and the diagnosis can and has been made by MRCP and other radiographic
modalities alone [5, 8, 13]. The diagnosis can also be made surgically with direct visualization
of the periampullary diverticulum, but this is the last option given its invasiveness and non-
inferiority to the other alternatives [8, 13].

The overwhelming majority of duodenal diverticula are asymptomatic [4]. For patients
who exhibit symptoms, there is no standardized approach to treatment, and clinical decisions
must be tailored to each patient. As is the case for colonic diverticula, the most definitive
treatment option for symptomatic periampullary diverticula is diverticulectomy [13].
However, certain cases do not warrant surgical intervention, and alternative treatment
options exist for patients who are poor surgical candidates or decline invasive procedures. In
patients with minimal or no symptoms, conservative management is the mainstay of therapy
with high-fiber diet [14]. Patients with obstructive pancreaticobiliary complications such as
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cholangitis, obstructive jaundice, and pancreatitis warrant emergent intervention through
endoscopic sphincterotomy or stenting, and possibly diverticulectomy [6, 8]. Interestingly, as
was the case in our patient, some instances of symptomatic periampullary diverticula may be
successfully treated with simple diverticular lavage, with resolution of symptoms similar to
those who have received more invasive therapies. In patients with concurrent symptoms of
diverticulitis or cholangitis, including fever, leukocytosis, and elevated inflammatory markers,
antibiotic therapy is also warranted. As a potential bridge to definitive diverticulectomy, less-
invasive endoscopic techniques, including simple tap-water lavage, may provide sufficient
symptomatic relief in the interim and should be considered as a first step. It is unclear
whether the type of Lemmel syndrome influences outcomes or treatment approach, as this
information is largely unreported and difficult to ascertain among published case reports.

In summary, the diagnosis of Lemmel syndrome should be made based on the presence of
a periampullary duodenal diverticulum causing compression and dilatation of the pancreatic
and/or common bile ducts, with or without the presence of jaundice. The presence of a
periampullary diverticulum can result in local compression of a variety of structures, not
limited to pancreatic and common bile ducts, and cause a wide variety of symptoms, ranging
from asymptomatic cholestatic laboratory values to GOO to ascending cholangitis and di-
verticulitis. The most sensitive imaging modality in suspected cases of Lemmel syndrome is
CT abdomen with contrast and can be followed by direct visualization via side-viewing
duodenoscope and, in clinically indicated cases, ERCP to allow for potential therapeutic
intervention. In patients with mild symptoms, diet modification and diverticular lavage may
offer complete resolution of symptoms. In more severe cases, endoscopic biliary cannulation
and sphincterotomy may provide adequate relief and circumvent the need for invasive
surgical intervention.
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