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Abstract

Cystic dystrophy of the duodenal wall is a rare condition
characterized by the development of cysts in heterotopic
pancreatic tissue localized in the duodenal wall. A 38-year-
old man was admitted to the hospital for abdominal pain
and vomiting after food intake. The diagnosis of acute
pancreatitis was initially suspected. Abdominal ultrasound
examination revealed thickening of the second portion of
duodenal wall within which, small cysts (diameter, less
than 1 cm) were present in the vicinity of pancreatic head.
The head of pancreas appeared enlarged (63 mm×42 mm)
and hypoechoic. Upper endoscopy and barium X-ray series
were performed revealing a severe circumferential
deformation, as well as 4 cm long stenosis of the second
portion of the duodenum. CT examination revealed multiple
cysts located in an enlarged, thickened duodenal wall with
moderate to strong post-contrast enhancement. We
suspected that patient had cystic dystrophy of duodenal
wall developed in the heterotopic pancreas and diagnosis
was confirmed by endoscopic ultrasound (EUS). Endoscopic
ultrasound (EUS) revealed circular stenosis from the duodenal
bulb onwards. A twenty megaHertz mini-probe examination
further showed diffuse (intramural) infiltration of duodenal
wall limited to the submucosa and muscularis propria of the
second portion of duodenum with multiple microcysts within
the thickened mucosa and submucosa. Patient was successfully
surgically treated and pancreatoduodenectomy was
performed. The pathological examination confirmed a
diagnosis of cystic dystrophy of a heterotopic pancreas.
Endoscopic ultrasonography features allow preoperative
diagnosis of cystic dystrophy of a heterotopic pancreas in
duodenal wall, with intraluminal 20 MHz mini probe sonography
being more efficient in cases of luminal stenosis.
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INTRODUCTION
The most common type of heterotopic tissue in the gastrointestinal
tract is pancreas. Pancreatic heterotopia is defined as the

presence of abnormally located (aberrant) pancreatic tissue
with no contact (vascular, neural, and anatomical) with the
normal pancreas, and possesses its own duct system and
vascular supply[1,2]. Heterotopic pancreatic tissue has been
found in several abdominal and intrathoracic locations, most
frequently in the stomach (25-60%) or duodenum (25-35%)[3].
     Cystic dystrophy of the duodenal wall in heterotopic
pancreas is a relatively rare clinical disorder affecting young
men in particular[4]. Diagnosis is usually suspected during
initial investigation of non-specific clinical symptoms such
as abdominal pain, duodenal obstruction and weight loss
and finally confirmed by imaging techniques, mainly
endoscopic ultrasound which localizes precisely cysts in
duodenal wall.
      The purpose of this report was to present a case with this
anomaly and provide up-to-date literature review on this topic.

CASE REPORT
A 38-year-old man who was admitted for clarification of several
months of upper abdominal pain, vomiting after food intake
accompanied by a weight loss. The patient had no history of
alcohol abuse, and smoked 20 cigarettes per day. Physical
examination revealed tachypnea and tachycardia, and a blood
pressure 100/70 mmHg. There was abdominal tenderness in
upper abdomen. Hematological and blood bio-chemical tests
were performed (Tables 1, 2) showing a sevenfold increased
level of serum amylase (625 U/L, range 20-90 U/L) accompanied by
an elevated alkaline phosphatase, and markers of acute hepatocyte
injury such as alanine (AST) and aspartate aminotransferase
(ALT) and gama GT. Bilirubin levels remained normal. The urine
had a pH 6.5 and a specific gravity of 1.010. The sediment
contained 3-5 red cells and 0-2 white cells per high-power field.
A diagnosis of acute pancreatitis was initially suspected.
       Ultrasonographic examination revealed an enlarged steatotic
liver, no stones in gall bladder, and a common bile duct diameter
of 8 mm with no signs of stone obstruction. Second portion
duodenal wall appeared thicker within which, small cysts
(diameter, less than 1 cm) were present in the vicinity of pancreatic
head. The head of pancreas appeared enlarged (63 mm×42 mm)
and hypoechoic.
      An upper GI endoscopy also revealed a severe semispherical
deformation of second portion of duodenum without mucosal
lesions. Due to the stenosis the endoscope could not be passed
distal to upper duodenal flexure. Biopsy of the duodenal
mucosa detected moderate inflammatory changes (Figure 1).
        A barium meal revealed a severe circumferential deformation,
as well as 4 cm long stenosis of the second portion of the
duodenum (Figure 2).
     We suspected that the patient had cystic dystrophy of
duodenal wall developed in the heterotopic pancreas which
was highly indicated  by computed tomography and endoscopic
ultrasound (EUS).
     CT examinations revealed multiple cysts located in an
enlarged, thickened duodenal wall with moderate to strong post-
contrast enhancement.
       Endoscopic ultrasound (EUS) revealed circular stenosis from
the duodenal bulb onwards. Twenty megaHertz mini-probe
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examinations further showed diffuse (intramural) infiltration of
duodenal wall limited to the submucosa and muscularis propria
of the second portion of duodenum with multiple, very small
anechoic spots, like  microcysts (Figure 3A, B). EUS did not
reveal any tumors of the pancreas.
     MRI examinations showed a suspicious 6 cm×4 cm solid
and partly cystic tumor of processus uncinatus of pancreas.
    The patient was successfully surgically treated and
pancreatoduodenectomy was performed (Figure 4). Pathological
examinations confirmed a diagnosis of cystic dystrophy of a
heterotopic pancreas (Figure 5).

Table 1  Hematologic tests

Variable                     Value          Initial      Repeated
                            tests         stests

Hematocrit (%)                               35-54     43          49.7
White cell count (×109)                 4.0-10.0     12.0          17.7
Differential count (×109)
Neutrophils                  1.4-6.5       4.3            2.8
Lymphocytes                  1.2-3.4       5.6            2.8
Monocytes                               0.1-0.6       2.1            1.1
Prothrombin time (% quick)          75-120   114        115

Table 2  Blood bio-chemical tests

Variable        Initial test      Repeated test

Sodium (mmol/L) 132  148
Potassium (mmol/L)     2.5      4.6
Chloride (mmol/L)   75  107
Urea nitrogen (mmol/L)     9.4      2.8
Creatinine (µmol/L)   80    57
Glucose (mmol/L)     8.5                  4.3
Bilirubin (µmol/L)   13    13
AST (U/L)   50  153
LT (U/L)   93  217
Alkaline phosphatase (U/L) 361  980
Alpha amylase (U/L) 627  354

Figure 1  Endoscopic image of the stenotic postbulbar duodenum.

Figure 2  Severe circumferential deformation, as well as 4 cm long
stenosis of the second portion of the duodenum on X-ray series.

A

Figure 3  A: EUS image of diffusely thickened duodenal wall.
B: EUS image of multiple microcysts in diffusely thickened
duodenal wall.

Figure 4  Surgical specimen of resected duodenal wall:
Macrocysts in the thickened wall.

Figure 5  Irregular pseudocystic change in myofibroblastic
stromal proliferation is considered as common histological
findings in this lesion (HE, 112×).

DISCUSSION
The pancreas develops from two primitive diverticula, dorsal
and ventral, that arise from the duodenum and the base of the
liver, respectively, in the fifth week of gestation. During the
seventh week, the two primordia fuse. The ventral portion gives
rise to part of the head of the pancreas and the uncinate process,
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and the dorsal portion becomes the body. In more than half the
cases of pancreatic heterotopia, pancreatic tissue has been
located in the duodenum or the pylorus but other sites have
also been involved[2].
       Pancreatic heterotopia can develop due to either metaplasia
of multipotent endodermal cells in situ or transplantation of
embryonic pancreatic cells to adjacent structures[2]. Heterotopic
pancreatic tissues may be found in the mucosa or the muscularis
or may be attached to the serosa of the gastrointestinal tract.
Heterotopic pancreatic tissues that lack both acinar and
endocrine cells have been called myoepithelial hamartoma,
adenomyosis, or adenomyoma. Despite its congenital origin,
pancreatic heterotopia was usually discovered in adults due to
its complications[5]. Most frequently it was found incidentally
during autopsies, operations or during endoscopic examinations
of the upper GI tract[6]. The occurrence rate of heterotopic
pancreas in autopsy series was estimated to be about 0.55% to
13.7%[4,7].
     Despite many advances of new diagnostic tools and
methods, the diagnosis of heterotopic pancreas prior to surgery
is still difficult. Heterotopic pancreas is usually asymptomatic
and does not require treatment (i.e. surgical excision). However,
sometimes, there were evident clinical symptoms[8]. The most
common symptoms attributed to heterotopic pancreas were:
abdominal pain, nausea, vomiting, anemia, weight loss and
melena[9]. Rare manifestations and complications of heterotopic
pancreas included acute and chronic pancreatitis[10], biliary
obstruction, intestinal obstruction, cystic dystrophy and
malignant degeneration[5,11,12].
     The differential diagnosis of a cystic dystrophy of heterotopic
pancreas includes disorders in three broad categories:
inflammatory lesions, neoplasms, and congenital anomalies.
     Complications of pancreatic heterotopia usually include
inflammation with a formation of an inflammatory mass,
ulceration, bleeding and obstruction with clinical manifestations
of acute and chronic pancreatitis. Chronic pancreatitis with
mucinous metaplasia of the ductal epithelium can further be
complicated by prominent exudation of mucin into the stroma,
mimicking mucinous carcinoma[13].
    The most challenging differential diagnosis of cystic
dystrophy of heterotopic pancreas is cystic (mucinous)
neoplasms. It has been demonstrated that pancreatic carcinomas
or endocrine tumors can also develop in heterotopic pancreatic
tissue[14,15]. In this case, CT findings are non-specific.
Endoscopic and upper GI barium X-ray series can reveal
duodenal stenosis and submucosal masses if there are no
mucosal lesions and biopsies from the lesions cannot always
provide a representative tissue specimen. The introduction of
endoscopic ultrasonography (EUS) makes the diagnosis of
cystic dystrophy of the duodenal wall in heterotopic pancreas
easier[16]. Furthermore, endoscopic ultrasonography is a reliable
method providing precise localization, extent and characteristics
of the submucosal mass, making possible to differentiate it
from all other causes of stenosis such as tumor and pancreas
annulare[17].
       However, although there is good correlation between EUS[16],
computer tomography (CT) and nuclear magnetic resonance
(NMR) findings with histological changes[17,18], the definite
diagnosis is often made only from surgical excision.
     The treatment of this disease is controversial. There are
reports of successful treatment with long-acting somatostatin
synthetic stable analog[19]. In some 40% of patients reduction
in cyst size could be accomplished after three months of
treatment[16]. But, on the other hand, octreotide/analog
treatment was of a limited value regarding already formed
stenosis of the duodenum (in regards to persistent duodenal
stenosis)[20,21]. Furthermore, the necessary duration of treatment
has not been established yet.

      Ponchon et al. offered an alternative to surgical treatment
for endoscopic fenestration of cysts, but that approach was
feasible only for cases where cysts were fewer, not dispersed
and relatively larger in size[22].
      Despite the encouraging attempts to treat cystic dystrophy
of duodenal wall in heterotopic pancreas with conservative
approaches, the treatment is still primarily surgical[20,21,23,24].
       Moreover, there is a difficult therapeutic dilemma: if such a
lesion should be treated by duodenopancreatectomy or limited
local excision?
     Regarding the surgical procedures, there were data that
conservative surgical procedures including segmental duodenal
resection could be an alternative approach to the Whipple
procedure[25], but  in other cases of pancreatic surgery, they
were associated with a considerable morbidity and mortality[26-28],
and should be reserved for specialized centers[29].
     In conclusion, we demonstrated a rare case of cystic
dystrophy of heterotopic pancreas in duodenal wall. Cystic
dystrophy of aberrant pancreatic tissue can be either isolated
or as in our case associated with acute pancreatitis and duodenal
stenosis. Although the condition is benign, clinical symptoms
vary and patients are usually referred for suspected pancreatic
neoplasms or acute pancreatitis. Endoscopic ultrasonographic
features allow preoperative diagnosis of cystic dystrophy of a
heterotopic pancreas in duodenal wall, with intraluminal 20 MHz
mini-probe sonography being more efficient in cases of luminal
stenosis.
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