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Abstract
Lemmel syndrome occurs when a duodenal diverticulum causes obstructive jaundice due to a
mechanical obstruction of the common bile duct. Additional pathophysiologic processes may
also contribute to the development of Lemmel syndrome. These include duodenal diverticula
causing dysfunction of the sphincter of Oddi as well as compression of the common bile duct by
duodenal diverticula. It is uncommon for duodenal diverticulum to become inflamed. We report
the case of a 25-year-old female presenting with unintentional weight loss and fatigue. Since
her initial labs were concerning for possible infection with hepatobiliary abnormalities, a
contrast-enhanced CT was obtained. This study revealed a large periampullary diverticulum
with mucosal enhancement and fat stranding consistent with diverticulitis.
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Introduction
Duodenal diverticula are most often found in the second part of the duodenum adjacent to the
ampulla of Vater. These diverticula are pseudo-diverticula consisting of outpouchings of
mucosa, which lack a muscularis layer. When these diverticula are located within 2-3 cm of the
ampulla of Vater they are termed periampullary diverticula [1]. Periampullary diverticula are
usually asymptomatic but, in rare instances, can cause pancreaticobiliary complications when
inflamed [2]. Obstructive jaundice can develop secondary to periampullary diverticula without
choledocholithiasis in the setting of Lemmel syndrome [3]. We present a case of Lemmel
syndrome secondary to duodenal diverticulitis that was successfully managed with nasogastric
(NG) tube decompression set to suction as well as intravenous antibiotics, including
metronidazole and levofloxacin. Informed patient consent was obtained from this patient.

Case Presentation
A 25-year-old previously healthy woman presented to the emergency department without any
significant past medical history. She had a 30-pound unintentional weight loss, fatigue, and
weakness that began three months prior. The patient denied any abdominal pain, fever, chills,
nausea, vomiting, melena, hematochezia, and hematemesis. Her entire physical examination
was negative, including the absence of jaundice. Laboratory values revealed that hemoglobin
and bilirubin metabolites were normal, but inflammatory markers, including CRP, were
elevated. In addition, alkaline phosphatase, serum aspartate aminotransferase (AST), alanine
transaminase (ALT), and white cell count were all elevated. The remaining laboratory values
were unremarkable. Contrast-enhanced computed tomography (CT) of the abdomen and pelvis
was obtained and revealed a large periampullary diverticulum containing a fluid level with wall
thickening, mucosal enhancement, and surrounding fat stranding consistent with duodenal
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diverticulitis. The diverticulum appeared to cause common bile duct compression with
resultant upstream dilation of intrahepatic biliary ducts (Figures 1-2).

FIGURE 1: Contrast-enhanced Axial CT of the Upper Abdomen
(Pre-Treatment)
Contrast-enhanced axial CT images of the upper abdomen demonstrate (A) a periampullary
duodenal diverticulum with surrounding inflammatory changes consistent with diverticulitis,
including wall thickening and fat stranding (arrow). (B) An axial slice slightly more cephalad
shows dilated intrahepatic bile ducts (open arrow). Also seen are the stomach and proximal
duodenum, which are dilated with air-fluid levels (arrowheads).

FIGURE 2: Contrast-enhanced Coronal and Sagittal CT of the
Abdomen and Pelvis (Pre-Treatment)
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Contrast-enhanced reformatted images of the abdomen and pelvis demonstrate (A) an
inflamed periampullary diverticulum, which obstructs the common bile duct (arrow). The
common bile duct (open arrow) is significantly dilated. In addition, intrahepatic biliary ductal
dilation is seen. (B) The sagittal image provides another view of the duodenal diverticulitis and
common bile duct dilation (arrows).

 

In addition, the stomach and proximal duodenum were dilated with air-fluid levels concerning
for proximal obstruction. Surgery was consulted and decided immediate surgical intervention
was not warranted. Surgery did have some suspicion that the patient may have an underlying
malignancy and magnetic resonance imaging/magnetic resonance cholangiopancreatography
(MRI/MRCP) was obtained to better characterize the biliary ductal dilation. This re-
demonstrated a periampullary duodenal diverticulum with adjacent inflammatory changes. The
inflamed diverticulum caused a mass effect of the distal intrapancreatic common bile duct with
resultant dilatation of the proximal common bile duct measuring up to 1.8 cm. Mild
intrahepatic biliary ductal dilation was once again seen (Figure 3).

FIGURE 3: T2-weighted Coronal MRI of the Abdomen (Pre-
Treatment)
T2-weighted coronal MR images of the abdomen re-demonstrate (A) a periampullary duodenal
diverticulum with surrounding inflammatory changes (arrow).  (B) A more posterior slice
demonstrates a dilated common bile duct and proximal intrahepatic ducts (open arrow).   

Otherwise, the other abdominal organs were normal. The patient was subsequently made nil
per os (NPO) and an NG tube was placed for decompression and suction. She completed a 14-
day course of intravenous antibiotics, including metronidazole and levofloxacin. Follow-up CT
two weeks later revealed a significant decrease in the inflammation, and the patient tolerated
advancing diet (Figure 4).
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FIGURE 4: Contrast-enhanced Axial (A) and Coronal (B) CT
Images of the Abdomen and Pelvis (Post-Treatment)
Contrast-enhanced axial (A) and coronal (B) CT images of the abdomen and pelvis two weeks
after conservative treatment demonstrate a small duodenal diverticulum with significantly
improved surrounding inflammatory changes (arrows). Intrahepatic biliary ductal dilation is
significantly improved (open arrow).

Surgery considerations were postponed at this point in time due to reduction of inflammation
and asymptomatic patient. Follow-up laboratory values revealed normalization of the
previously elevated alkaline phosphatase, AST, and ALT levels.

Discussion
Gastrointestinal diverticula are outpouchings of the intestinal wall, which can occur anywhere
throughout the gastrointestinal tract and are most often found in the colon, followed by the
duodenum. Duodenal diverticula are classified based on their location. Amongst the different
types of duodenal diverticula, periampullary duodenal diverticula are the most common [4].
Although the majority of periampullary diverticula are asymptomatic, occasionally non-
pancreaticobiliary or pancreaticobiliary complications can occur. Non-pancreaticobiliary
complications are rare and may include diverticulitis, hemorrhage, perforation, or fistula
formation. Pancreaticobiliary complications can present as recurrent gallbladder or bile duct
stones, obstructive jaundice, cholangitis, or acute pancreatitis [5].

Lemmel syndrome was first described in 1934 by Lemmel as obstructive jaundice in the absence
of gallstones due to a periampullary duodenal diverticulum. This can be recurrent or
complicated by cholangitis, which is attributed to mechanical compression of the terminal bile
duct by diverticulum [6]. There are various etiologies regarding the pathogenesis leading to the
development of Lemmel syndrome. First, direct mechanical irritation of periampullary
diverticula may cause chronic inflammation of the ampulla, which leads to fibrosis of the
papilla. Second, periampullary diverticula may cause dysfunction of the sphincter of Oddi.
Third, the distal common bile duct or ampulla can be compressed mechanically by
periampullary diverticula as occurs in our case [7].

Imaging is very important to correctly identify and diagnose Lemmel syndrome, and awareness
of this condition may prevent mismanagement. Using CT scan and MRCP, periampullary
diverticula may appear as thin-walled cavitary lesions on the medial wall of the second portion
of the duodenum. Sometimes these diverticula can be filled with fluid and misdiagnosed as a
pancreatic abscess, cystic neoplasm in the pancreatic head, or as a metastatic lymph node [8].
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Barium studies can demonstrate this condition with contrast-filled outpouchings that arise
from the medial side of the descending duodenum [9].

Regarding treatment, surgical excision of the diverticulum is appropriate in certain clinical
scenarios. When a biliary obstruction is present, excision of the diverticulum can be done, but
the procedure is difficult and associated with significant mortality [6]. In relatively
asymptomatic patients, non-surgical or conservative treatment is recommended. However,
many patients with Lemmel syndrome do present with some form of symptoms related to
biliary obstruction secondary to extrinsic compression of the common bile duct and treatment
may be warranted. Various management options exist ranging from endoscopic extraction of
entrapped material, extracorporeal shock wave lithotripsy, to laparoscopic diverticulectomy
[10]. Another important consideration is that not all forms of Lemmel syndrome can be
attributed to extrinsic compression of the common bile duct (CBD) by periampullary
diverticula. Depending on the underlying mechanism and pathogenesis, treatment modality
may vary.

Conclusions
Lemmel syndrome is a rare cause of biliary obstruction. It is an obstructive jaundice in the
absence of gallstones primarily due to a periampullary duodenal diverticulum. Principal
etiologies regarding pathogenesis in developing Lemmel syndrome include direct mechanical
irritation of periampullary diverticula, dysfunction of the sphincter of Oddi, and mechanical
compression of the distal common bile duct. Imaging is critical in diagnosing Lemmel
syndrome. CT scan and MRCP will demonstrate periampullary diverticula on the medial wall of
the second portion of the duodenum. Treatment modality of Lemmel syndrome may vary
depending on the underlying mechanism and pathogenesis. Extrinsic compression of the
common bile duct may require surgery. In our case, surgery was considered but ultimately was
not needed due to the resolution of inflammation on follow-up CT imaging with a 14-day
course of intravenous antibiotics. Follow-up laboratory values revealed normalization of
previously elevated alkaline phosphatase, AST, and ALT levels.

Additional Information
Disclosures
Human subjects: Consent was obtained by all participants in this study. Conflicts of interest:
In compliance with the ICMJE uniform disclosure form, all authors declare the following:
Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared
that they have no financial relationships at present or within the previous three years with any
organizations that might have an interest in the submitted work. Other relationships: All
authors have declared that there are no other relationships or activities that could appear to
have influenced the submitted work.

References
1. Zoepf T, Zoepf DS, Arnold JC, Benz C, Riemann JF: The relationship between juxtapapillary

duodenal diverticula and disorders of the biliopancreatic system: analysis of 350 patients.
Gastrointest Endosc. 2001, 54:56–61. 10.1067/mge.2001.115334

2. Gore RM, Ghahremani GG, Kirsch MD, Nemcek AA Jr, Karoll MP: Diverticulitis of the
duodenum: clinical and radiological manifestations of seven cases. Am J Gastroenterol. 1991,
86:981–85.

3. Lemmel G: The clinical significance of the duodenal diverticulum. (Die klinische bedeutung
der duodenaldivertikel) (Article in German). Arch Digestion Dis. 1934, 56:59–70.
10.1159/000196978

2017 Desai et al. Cureus 9(3): e1066. DOI 10.7759/cureus.1066 5 of 6

https://dx.doi.org/10.1067/mge.2001.115334
https://dx.doi.org/10.1067/mge.2001.115334
http://www.ncbi.nlm.nih.gov/pubmed/1858764?dopt=Abstract
https://dx.doi.org/10.1159/000196978
https://dx.doi.org/10.1159/000196978


4. Chomel JB: Report of a case of duodenal diverticulum containing gallstones . Histoire Acad R
Sci Paris. 1710, 1710:48–50.

5. Castilho Netto JM, Speranzini MB: Ampullary duodenal diverticulum and cholangitis. Sao
Paulo Med J. 2003, 121:173–175. 10.1590/S1516-31802003000400007

6. Yoneyama F, Miyata K, Ohta H, Takeuchi E, Yamada T, Kobayashi Y: Excision of a
juxtapapillary duodenal diverticulum causing biliary obstruction: report of three cases. J
Hepatobiliary Pancreat Surg. 2004, 11:69–72. 10.1007/s00534-003-0854-7

7. Rouet J, Gaujoux S, Ronot M, Palazzo M, Cauchy F, Vilgrain V, Belghiti J, O'Toole D, Sauvanet
A: Lemmel's syndrome as a rare cause of obstructive jaundice . Clin Res Hepatol Gastroenterol.
2012, 36:628–31. 10.1016/j.clinre.2012.05.002

8. Macari M, Lazarus D, Israel G, Megibow A: Duodenal diverticula mimicking cystic neoplasms
of the pancreas: CT and MR imaging findings in seven patients. AJR Am J Roentgenol. 2003,
180:195–99. 10.2214/ajr.180.1.1800195

9. Balci NC1, Akinci A, Akün E, Klör HU: Juxtapapillary diverticulum: findings on CT and MRI .
Clin Imaging. 2003, 27:82–88. 10.1016/S0899-7071(02)00481-3

10. Nonaka T, Inamori M, Kessoku T, Ogawa Y, Imajyo K, Yanagisawa S, Shiba T, Sakaguchi T,
Nakajima A, Maeda S, Atsukawa K, Takahashi H: Acute obstructive cholangitis caused by an
enterolith in a duodenal diverticulum. Endoscopy. 2010, 42:E204-E205. 10.1055/s-0030-
1255704

2017 Desai et al. Cureus 9(3): e1066. DOI 10.7759/cureus.1066 6 of 6

https://scholar.google.com/scholar?q=intitle:Report of a case of duodenal diverticulum containing gallstones
https://dx.doi.org/10.1590/S1516-31802003000400007 
https://dx.doi.org/10.1590/S1516-31802003000400007 
https://dx.doi.org/10.1007/s00534-003-0854-7
https://dx.doi.org/10.1007/s00534-003-0854-7
https://dx.doi.org/ 10.1016/j.clinre.2012.05.002
https://dx.doi.org/ 10.1016/j.clinre.2012.05.002
https://dx.doi.org/10.2214/ajr.180.1.1800195
https://dx.doi.org/10.2214/ajr.180.1.1800195
https://dx.doi.org/10.1016/S0899-7071(02)00481-3
https://dx.doi.org/10.1016/S0899-7071(02)00481-3
https://dx.doi.org/10.1055/s-0030-1255704
https://dx.doi.org/10.1055/s-0030-1255704

	Lemmel Syndrome Secondary to Duodenal Diverticulitis: A Case Report
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Contrast-enhanced Axial CT of the Upper Abdomen (Pre-Treatment)
	FIGURE 2: Contrast-enhanced Coronal and Sagittal CT of the Abdomen and Pelvis (Pre-Treatment)
	FIGURE 3: T2-weighted Coronal MRI of the Abdomen (Pre-Treatment)
	FIGURE 4: Contrast-enhanced Axial (A) and Coronal (B) CT Images of the Abdomen and Pelvis (Post-Treatment)

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


