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CASE REPORT / OLGU SUNUMU

Annular pancreas associated with nutcracker syndrome: A case report

Nutcracker sendromu ile birlikte aniiler pancreas: Olgu sunumu

Ayse Sagiroglu', Afra Yildirim?, Niyazi Acer?, Turgut Tursem Tokmak?,
Emel Duran®, Mevliit Baskol®

ABSTRACT

The pancreas usually develops from the fusion of the
dorsal and ventral pancreatic buds between the first 4-8
weeks of embryonic life. Annular pancreas consists of a
ring of pancreatic tissue, which partially or completely sur-
rounds the descending portion of the duodenum. Annular
pancreas is an uncommon congenital anomaly. The etiol-
ogy of this anomaly is still unknown. It has been asso-
ciated with other congenital anomalies and various clini-
cal symptoms. The nutcracker phenomenon is defined
as compression of the left renal vein between the aorta
and superior mesenteric artery. We report the case of a
54-year-old patient who presented with a 15-day history
of nausea and vomiting associated with weight loss. On
magnetic resonance cholangiopancreatography (MRCP)
and computer tomography (CT) examination, an annular
pancreas and nutcracker syndrome were diagnosed, re-
spectively. In this study, we founded that the radiologic
and clinical findings of associated annular pancreas with
nutcracker syndrome may be of clinical importance for
surgical procedures.
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INTRODUCTION

The pancreas usually develops from the fusion of
the dorsal and ventral pancreatic buds between the
first 4-8 weeks of embryonic life [1].

Annular pancreas is a rare congenital anomaly.
There are many studies in which the diagnosis was
made on autopsy or during surgery. The incidence of
annular pancreas is estimated to be 3 in 20,000 [2].

OzZET

Pancreas genellikle embriyolojik hayatin ilk 4-8 haftalar
arasinda dorsal ve ventral pankreas tomurcuklarinin bir-
lesmesinden geligir. Anuler pancreas, pancreas dokusu-
nun pars descendens duodeni’yi kismi ya da tamamen
halka seklinde sarmasiyla olusur. Anuler pancreas yaygin
olmayan bir konjenital anomalidir. Bu anomalinin etyo-
lojisi hala bilinmemektedir. Bu anomali, diger konjenital
anomaliler ve gesitli klinik semptomlarla birliktelik gdste-
rebilmektedir. Nutcracker fenomeni, v.renalis sinistra’nin
aorta abdominalis ile a.mesenterica superior arasinda si-
kismasi olarak tanimlanir. 15 glindur bulanti ve kusma ile
birlikte kilo kaybi olan 54 yasinda bir hastanin olgusunu
bildirdik. MRKP (Manyetik rezonans kolanjiopankreatog-
rafi) ve BT (bilgisayarli tomografi) incelemelerinde anuler
pancreas ve nutcracker sendromu tanisi konuldu. Biz bu
calismada, radyolojik ve klinik olarak aniler pankreas ile
nutcracker sendromunun birlikteligininin cerrahi girisimler
icin klinik agidan 6nemli olabilecegini gosterdik.

Anahtar kelimeler: Aniler pancreas, konjenital anomali,
nutcracker fenomeni, MRKP, BT

Annular pancreas occurs due to the failure of
the ventral bud to rotate, thus it becomes elongated
and encircles the early part of the duodenum [1].
The etiology of this anomaly is still unknown [3].
There are 591 cases about annular pancreas report-
ed in the literature. This congenital anomaly affects
males more frequently than females [4]. In children,
it is usually characterized by severe duodenal ob-
struction requiring immediate surgical treatment

[4].
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Annular pancreas has been associated with
congenital anomalies and a variety of clinical symp-
toms. The nutcracker phenomenon is defined as
compression of the left renal vein between the aorta
and superior mesenteric artery [5]. The association
between annular pancreas and nutcracker phenome-
non has not been reported previously in the English
literature. In this study, we present a case of asso-
ciated annular pancreas with nutcracker phenom-
enon. The purpose of this case report is to discuss
the diagnosis and conservative management of a
patient with both annular pancreas and nutcracker
syndrome.

CASE REPORT

A 54-year-old man presented with the principal
complaint of right upper quadrant pain of fifteen
days duration. He was admitted with large bilious
emesis and worsening of his epigastric pain. He had
been admitted to another hospital with these com-
plaints for 3 days. His renal function was abnormal.
He was diagnosed with prerenal acute renal failure.
The patient was transferred to Erciyes University
Medical Faculty Emergency Department for further
examination. His blood parameters were within ab-
normal limits. Laboratory studies with a reference
range revealed mild anemia with hemoglobin of
11.9 g/dl (14.0-18.0 g/dl), leukocyte count of 11.78
x109/1 (4.8-10.8x109/1), blood urea nitrogen of 53
mg/dl(9-23 mg/dl), creatinine of 1.64 mg/dl(0.7-
1.3 mg/dl), serum sodium of 130 mmol/I (135-145
mmol/l), serum potassium of 3.9 mmol/l (3.6-4.8
mmol/l), alanine aminotransferase of 56 U/l (8-43
U/1), aspartate aminotransferase of 51U/1 (0-34 U/1)
alkaline phosphatase of 137 U/1(45-129 U/l) and
albumin of 4.3 g/dl (3.5-5.0 g/dl). The patient was
evaluated by abdominal ultrasound examinations.
Abdominal ultrasonography revealed a gallbladder
wall thickness of 3.5 mm, which is consistent with
a diagnosis of cholecystitis. Gas was observed in
the intrahepatic bile ducts. ERCP (endoscopic retro-
grade cholangiopancreatography) was planned for
the patient. He was admitted to the gastroenterology
service. Previous medical history included diabetes
mellitus. The patient has smoked one and a half
packs a day for 30 years. On physical examination,
he appeared cachectic with a weight of 50 kg. There
was no associated jaundice. Urinalysis showed he-
maturia. OGD (Oesophagogastrodudenoscopy) re-
vealed post-bulbar stenosis also food residue was

noted, suggestive of gastric outlet obstruction. The
pylorus and first part of the duodenum were ery-
thematous and edematous. Gastric peristalsis was
decreased. There was evidence of ulceration in the
first part of the duodenum. ERCP could not be per-
formed because of gastric outlet obstruction. A con-
trast-enhanced abdominal CT scan showed normal
pancreatic tissue and a pancreatic duct encircling
the descending duodenum and that the liver was not
cirrhotic. The intrahepatic bile ducts were dilated.
The gallbladder was normal. Abdominal CT scan
showed compression of the left renal vein between
the aorta and superior mesenteric artery (Figure 1).
Collateral vascular structures were observed at the
level of the renal hilus. MRCP was performed for
further evaluation; this showed an abnormal pan-
creatic duct encircling the duodenum, linked to the
main pancreatic duct. There was also a dilation of the
intrahepatic bile duct and choledoc duct (Figure 2).

Figure 1 Axial contrast-enhancement CT demonstrates
compression of the left renal vein (arrows) between the
abdominal aorta (aa) and superior mesenteric artery (ar-
rowhead)

Figure 2 MRCP shows annular pancreatic duct (arrow-
heads) and Wirsung duct (arrows). There is a dilation of
the intrahepatic bile duct and cholodec duct
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The main pancreatic duct was of normal size.
Due to the annular pancreas, there was an ob-
struction at the level of the first part of the duo-
denum. Finally, it was decided to proceed with
gastrojejunostomy-+antrectomy surgery in the pa-
tient. However, the patient did not agree to the op-
eration. He was discharged on his own volition.

DISCUSSION

Annular pancreas, a rare congenital anomaly is
found 1 in 20,000 newborns and the male popu-
lation is more affected [1,6]. It consists of a ring
of pancreatic tissue which partially or completely
surrounds the descending portion of the duodenum
[2,7]. There are two major theories about the embry-
ologic development of annular pancreas. These the-
ories were proposed by Lecco and Baldwin [8-10].
Lecco stated the adherence of the ventral bud to the
duodenal wall results in a ring of tissue surrounding
the duodenum during dorsal rotation. Additionally,
Baldwin suggested that this condition arose from
abnormal migration of the ventral pancreatic bud
around the duodenum [1]. The regions of the duo-
denum which are usually affected are D2 (level of
the second part of the duodenum) in 74% of cases
and D1 (level of the first part of the duodenum) and
D3 (level of the third part of the duodenum) in 21%
[11]. In our study, there was an obstruction at the
level of the first part of the duodenum. Diagnosis is
made on the basis of CT and MR imaging findings
that indicate pancreatic tissue and an annular duct
surrounding the descending part of duodenum [3].
ERCP and CT are the methods used in the diagnosis
of annular pancreas [12]. In addition, annular pan-
creas can be diagnosed non-invasively with MRCP
[13,14].

In one study, 55 recent cases of annular pancreas
in adults were reviewed [15]. Diagnosis was made
with ERCP in 47%, MSCT (multislice computed to-
mography) in 18%, with MRCP in 16%, in 13% of
the patients, diagnosis was made at the time of sur-
gery [2]. According to a study made by Sandrasega-
ran et al [10], although ERCP is a well-accepted ref-
erence standard for pancreatic ductal disease there
are cases in which obstruction of the annular duct
close to its origin resulted in false-negative ERCP
findings. ERCP was not an applicable diagnostic al-
ternative due to duodenal obstruction by the pancre-
atic ring [2]. Annular pancreas has been associated

with other congenital anomalies. These anomalies
include the following: Down’s syndrome, tracheo-
esophangeal fistula, intestinal atresia, pancreas divi-
sum, intestinal malrotation, cardiac anomalies, ma-
lignancy and chronic pancreatitis [1,2]. Nutcracker
syndrome leads to elevated renal venous pressure.
As a result, continuous compression of the left re-
nal vein and varicose dilatation of collateral vessels
may affect the gonadal vein [5,16]. Complications
include consequent hematuria, proteinuria and left
flank pain. Only hematuria was observed in our pa-
tient. After excluding other causes of hematuria an-
nular pancreas was diagnosed [16]. Some imaging
techniques such as USG, MR angiography, and CT
angiography, as well as measuring pressure gradi-
ents between the inferior vena cava and left renal
vein during venography, are helpful in confirming
this diagnosis [16]. Nutcracker syndrome with cas-
es of Henoch Schonlein purpura, IgA nephropathy,
membranous nephropathy, idiopathic hypercalci-
uria and concurrent urolithiasis have been described
[17].

In this study, we founded that the radiologic
and clinical findings of associated annular pancreas
with nutcracker syndrome may be of clinical im-
portance for surgical procedures. Clinicians should
note the possibility of annular pancreas in patients
with acute pancreatitis.
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