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Abstract

Diverticulosis of the gastrointestinal tract is considered a disease of the modern world. This
fact is explained by reduced fiber content of food in daily diet and aging. 80% of primary
duodenal diverticula arising in retroperitoneal space medial to the second part of the
duodenum at a distance of 20 mm from the ampulla of Vater. This group is known as
periampulary diverticula (PAD). Proper display of the duodenal lumen and disease processes
in its wall depends on its optimal distension and relaxation. Modern cross sectional imaging
techniques, including computed tomography (CT) and magnetic resonance (MRI) have
several shortcomings in the depiction of the duodenum because of its more complex anatomic
structure, leading to its suboptimal imaging. To correct these deficiencies it is required use of
drugs affecting peristaltic activity of smooth muscle in combination with oral contrast agent
and distension of intestinal lumen.
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1. Introduction

The duodenum have the second highest incidence of diverticulosis in gastrointestinal tract
after the colon. The majority of small bowel diverticula are located in duodenum. 90% of
duodenal diverticula are single. The reason for the high incidence of PAD is the presence of
congenital weakness of the duodenal wall in the area where the common bile duct and the
pancreatic duct enter the lumen of the intestine. Moreover, the penetration of blood vessels in
the mucous membrane, lead to further weakness in the wall and potentiates the formation of
diverticula.

MRCP in combination with hypotonic duodenography with water ingestion alone as a
contrast agent is reliable and relatively quick method for testing of patients with biliary and
pancreatic pathology in combination with duodenal diverticula. The type and volume of oral
contrast agent used have great importance. It is also essential the time elapsed since the water
intake and the start of the acquisition and the duration of the study. [1,2].

2. Presentation of case

77 years old Caucasian woman is hospitalized in Department of Gastroenterology with
chronic pain in the right upper quadrant of the abdomen and severe weight loss. There is a
slight elevation of AST (45 U/L), ALT (65 U/L) and marked increase of ALP (272 U/L) and
GGT (303 U/L). The other blood tests are normal. The patient has cholecystectomy 14 years
before hospitalization. Previous US and CT examinations finds dilatation of the intrahepatic
and extrahepatic bile ducts. CT suspects cystic lesion in the pancreatic head.

MRCP is obtained to evaluate anatomy of biliary tree and pancreatic duct and its relationship
with the suspect cystic lesion. The study was carried out on the GE Signa HDx 1.5 T machine
with 8ch body upper coil. According to available anamnestic information and specifics of the
case before the start of the study patient drink 1000 ml of tape water as a positive intraluminar
contrast agent. After completion of the initial acquisition including 3D MRCP ASSET (TR
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5455ms, TE 785,7ms), T1 Dual Echo (In phase and out of phase TR 125ms TE 2,4/4,7ms) in
axial plane and T2 FIESTA in coronary plane (TR 6,8ms, TE 3.0ms), the patient was
administered intravenously 20mg hyoscine butylbromide. Then the patient lies one minute to
the right lateral position and the acquisition is repeated.

Fig. 1 T1 Dual Echo out of phase image demonstrates lesion with air-fluid
level in the pancreeatic head region.

Fig. 2 3D MRCP image demonstrates liquid lesion along the distal part of the common bile
duct. There is also dilatation of the biliary tree and conical deformation of preampulary region
of the common bile duct.
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Fig. 3 3D MRCP image, after hyoscine butylbromide administration. The duodenal lumen is
well extented and the diverticular neck can be seen. Confluence of the common bile and
pancreatic duct to the duodenal lumen, and their relation to PAD is easily visible

Patient is undergoing ERCP which confirms the presence of PAD and stenosing papillitis. It

is performed endoscopic papilotomy. After the manipulation there is observed relief of
complaints of the patient and normalization of liver enzymes.

3. Discussion

Duodenal diverticulum is described for the first time by Chomel in 1710. The first well-
documented scientific report on this subject is made by Morgagni in 1762. At that time they
are considered as anatomic abnormality. Rosental in 1908 reports 3 cases of periampullary
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diverticula in combination with biliary obstruction. The first radiological demonstration is
realized in 1913 from Case. Since then, numerous studies have been carried out involving
different number of patient groups, studying the incidence, diagnostic methods and the
relationship between PAD and diseases of the biliary system. In the 60's and 70's of last
century the primary method for diagnosis of PAD is hypotonic duodenography. Cross
sectional techniques currently used have many shortcomings in the depiction of the
duodenum. Most authors use as contrast agent polyethylene glycol in a quantity of 600 to
1000 ml in the MRI examinations of the small intestine. Some authors recommend filling of
intestinal lumen with liquid to be combined with intravenous application of hyoscine
butylbromide in order to reduce peristaltic activity and to improve distension of small bowel.
Currently, several messages appear on the successful use of water as a contrast agent in these
cases [1, 9].

PAD are rarely discussed problem during MRI and publications on this subject are few [1, 2,
6, 8]. Duodenal diverticula can be easily identified during the MRT, when (like CT) are filled
with gas or a combination of gas and liquid. MRI demonstrates cystic formation with different
diameter, which is positioned adjacent to the common bile duct and pancreas. Heavily T2
weighted sequences as true FISP (Fast Imaging with Steady state Precession) HASTE (Half
Fornier single Shot Fast Spin Echo) are able to demonstrate and liquid levels in diverticulum.
If the contents of the PAD is completely liquid there may be errors in the interpretation of the
image, particularly the cystic tumor of the pancreas. The differential diagnosis of cystic
lesions in the region of the head of the pancreas include cystic neoplastic lesion, pancreatic
pseudocyst and PAD. In such situations, careful analysis of the images is crucial. The
establishment of small quantities of gas or a combination of liquid and gas determine the
diagnosis. When the distinction between PAD and cystic tumor of the pancreas is not
possible, most authors recommend further use of oral contrast [2, 4, 5]. For this purpose, most
commonly are used superparamagnetic iron oxide orally in a volume of 400 ml [2, 6, 8].
Additional MRI images demonstrate signal cancellation in the lesion due to influx of contrast
agent in diverticula. This allows exclusion of cystic neoplasm of the pancreatic head [2, 8].
Mazzioti et al [7] in the targeted study find that the timely oral administration of a negative
contrast allows direct and clear imaging of duodenal diverticula. For their group this was valid
for all patients. This allows for an immediate diagnosis and remove the need further studies.
The authors view limitation of this approach in the fact that in the majority of centers during
acquisition of the images is not present physician. Therefore, in most cases, application of an
oral contrast become the second stage. In addition, application of negative contrast is able to
significantly improve the quality of images due to the interference suppressor present in the
intestinal lumen fluid. In conclusion, the authors emphasize that the use of negative oral
contrast for better organization of work can and should be done in one stage, which greatly
reduces the overall time to study and improve diagnosis.

MRCP images in coronary plan best demonstrate the attitude of the diverticulum to the
papilla. MRI images provide more detailed information regarding the complicated duodenal
diverticula, while MRCP allow assessment of the impact of PAD on and bile and pancreatic
duct. Intraluminal duodenal diverticula are found better with CT and endosonograhy [2, 3]
Study on the possibilities of the different sequences in the detection of PAD was carried out
by Morita et al [9]. The authors compare the capabilities of the 3D segmented FISP MRCP
conventional MRCP sequences using negative oral contrast. In the 42 endoscopically verified
people (21 with and 21 without PAD) were performed 3 magnetic resonance sequences-3D
true FISP MRCP, two-dimensional rapid acquisition with relaxation enhancement 2D RARE-
MRCP and 3D TSE MRCP. Acquisition is performed after oral administration of a negative
contrast agent. the sensitivity, specificity and accuracy of the identification of PAD in 3D true
FISP MRCP (respectively 61.9%, 85.7% and 73.8%) were significantly higher than those
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pri2D RARE-MRCP and 3D TSE MRCP (9 5%, 100%, 54.8%). Correlation between
individual researchers pri3D true FISP MRCP is good (k = 0,55).

4. Conclusion

MRCP in combination with hypotonic duodenogaphy and use of water as a contrast agent is
reliable and relatively fast method for the study of patients with biliary and pancreatic
pathology in combination with PAD. The process does not use ionizing radiation and allows
the multiplanar reconstruction of the bile duct, pancreatic duct and diverticulum, for
assessment of their spatial relationship. The ability of the method to provide both excellent
contrast and good spatial resolution make it into a valuable tool in the arsenal of the
radiologists, gastroenterologists and surgeons.
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