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ABSTRACT
Periampullary diverticulum refers to extraluminal outpouching
of duodenal mucosa that develops within a radius of 2cm
from the ampulla of Vater. Usually asymptomatic; but can be
sometimes associated with pancreaticobiliary and non
pancreaticobiliary complications. Lemmel’s syndrome is a
rare entity, refers to obstructive jaundice developing
secondary to periampullary diverticulum in the absence of
choledocholithiasis and tumour in the head of pancreas.
Lemmel’s syndrome consists of classic triad obstructive
jaundice, cholangitis and pancreatitis. In addition to classic
triad our case revealed pneumobilia that has never been
reported in literature, here by we coin a new terminology
called lemmel’s plus syndrome that has 4 components:
obstructive jaundice, cholangitis, pancreatitis and
pneumobilia that is two pathology exists in lemmel’s plus
syndrome element of obstruction and element of perforation.

INTRODUCTION
62 year old male patient presented with history of yellowish
discoloration of eyes and urine for 4 months, recurrent episodes of
fever and abdominal pain. Investigations results are as follows;
total bilirubin-4.3mg/dl, direct bilirubin-4.1mg/dl, aspartate
aminotransferase-112 IU /L, alanine aminotransferase – 262 IU/L,
gamma glutamyl transpeptidase – 634 IU/L, alkaline phosphatase
-430 IU/L, Total white blood cell count was increased -14400, with
a neutrophil predominance of 85%, CA19.9-117.48, Amylase –
790U/L, lipase -1300U/L.
Barium meal follow through revealed multiple diverticuli involving
second and third parts of duodenum with barium noted filling the
CBD and intrahepatic biliary radicles and the diverticulum in the
concave medial aspect of second part of duodenum was noted in
relation with the retroduodenal part of CBD. Ultrasonogram
revealed dilated CBD and intrahepatic biliary radicle dilatation and
pneumobilia. No e/o calculus in gall bladder as well as in the
biliary tree. No evidence of mass lesion in head of pancreas.
Contrast enhanced CT section of abdomen revealed dilated
intrahepatic biliary tree and CBD with CBD measuring 11 mm and
pneumobilia. No e/o calculus in CBD and gall bladder. No e/o
mass lesion on head of pancreas. Pancreatic duct was normal
and measuring 3.4 mm. MRCP demonstrated periampullary
diverticulum measuring 2.4 cm diameter and compressing the
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terminal CBD causing upstream biliary dilatation and pneumobilia.
The CBD distal to diverticulum appears collapsed. Upper
gastrointestinal endoscopy confirmed the periampullary
diverticulum with ampullary opening displaced due to diverticuli.

DISCUSSION
Periampullary diverticulum refers to extraluminal outpouching of
duodenal mucosa that develops within a radius of 2cm from the
ampulla of Vater.1 Lemmel’s syndrome is a rare entity, refers to
obstructive jaundice developing secondary to periampullary
diverticulum in the absence of choledocholithiasis and tumour in
the head of pancreas.2
Duodenum is second most common site for diverticulum after
colon.3 Most common site for diverticulum in duodenum is concave
medial aspect of second part of duodenum. Incidence of duodenal
diverticulum varies based on study; it is 1-6 % in upper GI contrast
studies and 12-27% in endoscopy studies. Incidence increases
with age. 90% are solitary. 70% occurs in second part of
duodenum.4,5
Juxta papillary duodenal diverticula are classified into 3 types: I –
Most common type. Major papillae located within the diverticulum.
II – Papillae located within the margin of diverticulum. III – Papillae
near the diverticulum.
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Figure 1: Axial post contrast section of upper abdomen showing pneumobilia and air densities in the gall bladder.

Figure 2: Axial post contrast section of upper abdomen showing perimapullary diverticulum with air fluid level,
no evidence of mass lesion head of pancreas.

Figure 3: Axial T2 weighted imaging showing the periampullary
diverticulum in the concave medial aspect of D2 with collapsed
CBD distal to diverticulum seen in the inferior aspect.

Figure 5: Barium meal follow through revealed shows
multiple diverticuli involving second and third part of
duodenum with barium noted filling the CBD and intrahepatic
biliary radicles and the diverticulum in the concave medial
aspect of second part of duodenum was noted in relation
with the retroduodenal part of CBD.
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Figure 4: Axial T2 weighted images showing the dilated supra
pancreatic CBD above the level of diverticulum.

Majority of periampullary diverticulum are asymptomatic, however
biliopancreatic complications can occur such as recurrent biliary
calculi, obstructive jaundice, cholangitis, pancreatitis.
Pathologic mechanism through which lemmel’s syndrome is
known to occur include:
1st – Diverticulitis or direct mechanical irritation of periampullary
diverticulum causing chronic inflammation of ampulla and leading
to chronic fibrosis papillae.6
2nd – Dysfunction of sphincter of oddi.7
3rd – Distal CBD/ampulla directly compressed mechanically by
periampullary diverticulum that is filled with enterolith or bezoar.8,9
In our case the cause of obstruction by the diverticulum is direct
mechanical compression as MRCP is revealing dilation of CBD
proximal to diverticulum whereas CBD distal to diverticulum
appears collapsed.
In addition to classic triad of lemmel’s syndrome – cholangitis,
pancreatitis and obstructive jaundice; imaging in our case
revealed significant pneumobilia possible cause could be
recurrent diverticulitis causing thinning of CBD and perforation of
diverticulum in to CBD.
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CONCLUSION
Although periampullary diverticulum appears to be rare cause for
obstructive jaundice, it should be considered in the differentials in
case of absence of choledocholithiasis and lesion in head of
pancreas. It can also be mistaken for cystic neoplasm of
pancreas, pancreatic pseudocyst. In a patient with obstructive
jaundice One can consider a diagnosis of lemmel’s plus syndrome
if there is element of both obstruction and perforation in the biliary
tree secondary to a periampullary diverticulum.
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