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Abstract

AIM: To improve the diagnosis of heterotopic pancreas
by the use of contrast-enhanced computed tomogra-
phy (CT) imaging and CT virtual endoscopy (CTVE).

METHODS: A total of six patients with heterotopic
pancreas, as confirmed by clinical pathology and im-
munohistochemistry in the Sixth Affiliated People’s
Hospital of Shanghai Jiao Tong University, Shanghai,
China, were included. Non-enhanced CT and enhanced
CT scanning were performed, and the resulting images
were reviewed and analyzed using three-dimensional
post-processing software, including CTVE.

RESULTS: Four males and two females were enrolled.
Several heterotopic pancreas sites were involved; three
occurred in the stomach, including the gastric antrum (»
= 2) and lesser curvature (7 = 1), and two were in the
duodenal bulb. Only one case of heterotopic pancreas
lesion occurred in the mesentery. Four cases had a sol-
id yet soft tissue density that had a homogeneous pat-
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tern when viewed by enhanced CT. Additionally, their CT
values were similar to that of the pancreas. The ducts
of the heterotopic pancreas tissue, one of the charac-
teristic CT features of heterotopic pancreas tissue, were
detected in the CT images of two patients. CTVE imag-
es showed normal mucosa around the tissue, which is
also an important indicator of a heterotopic pancreas.
However, none of the CTVE images showed the typical
signs of central dimpling or umbilication.

CONCLUSION: CT, enhanced CT and CTVE techniques
provide useful information about the location, growth
pattern, vascularity, and condition of the gastrointestinal
wall around heterotopic pancreatic tissue.

© 2011 Baishideng. All rights reserved.
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INTRODUCTION

Heterotopic pancreas is a condition in which pancreatic
tissue is found outside the boundaries of the normal pan-
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Table 1 Clinical and computed tomography scanning data for the six patients with heterotopic pancreas

Case Gender Age Symptom Location Growth pattern and modality
1 M 60 yr Carcinoid syndrome Duodenal bulb Exogenous, superficially lobulated, well-defined
border, subserosal outer boundary was rough

2 5 59 yr Epigastric pain Gastric antrum Circumscribed tissue, ill-defined border
(3 wk)

8] M 68 yr Epigastric pain Gastric antrum Circumscribed tissue, superficially lobulated,
(1 yr) ill-defined border

4 F 3mo Identified during choledochal Mesentery No obvious abnormality detected by computed

cystectomy tomography

5 M 60 yr Abdominal distension Lesser curvature aspect of Superficially lobulated, well-defined border
(2 mo) gastric antrum

6 M 38 yr Cachexia Duodenal bulb Exogenous, well-defined border

creas; such tissue is regarded as aberrant pancreas or an
accessory pancreatic lesion. This tissue has no anatomical,
vascular or neuronal connection with the main pancreas.
Such anomalies can become apparent at any age, but they
are most commonly found in the fourth, fifth and sixth
decades of life, with a slight male predominance. Hetero-
topic pancreas frequently occurs in association with the
gastrointestinal tract (stomach, duodenum, jejunum, ileum)
but is also found associated with Meckel’s diverticulum,
mesentery, omentum, spleen, and gallbladderm. In mice,
the formation of a heterotopic pancreas may be caused
by inactivation of the gene IPF-7 (also known as IDX-1,
STF-1 or PDX), which leads to errors in embryological
development that can result in the total absence of the
pancreasm. Symptoms are dependent on the location of
the ectopic tissue, although the most common symptoms
are epigastric pain, pyloric obstruction, cholecystitis, and
intussusception’ . Some cases are identified as a result of
such symptoms, but others are identified incidentally, such
as during an unrelated surgery or during autopsy“’3’4j.
Cases of heterotopic pancreas have been reported
in recent years following descriptions of the general
characteristics of the condition observed by endoscopic
ultrasonography (EUS). However, recent improvements
in multi-slice computed tomography (CT) technology and
the wide use of enhanced CT scanning have provided a
new approach for identifying heterotopic pancreas. In this
study, we present six cases of heterotopic pancreas and

highlight the associated CT features”.

MATERIALS AND METHODS

Patients

We retrospectively analyzed our database of all patients
(about 350000 patients) who underwent CT scanning at
the Shanghai 6th People’s Hospital Affiliated with Shang-
hai Jiao Tong University from January 2000 to December
2010. Six cases (four males, two females) were selected
who were definitively diagnosed with heterotopic pan-
creatic tissue postoperatively by pathological examination
and immunohistochemistry. With the exception of one
patient aged 3 mo and another aged 38 years, the subjects
were all aged between 59 and 68 years (Table 1). Three
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patients complained of epigastric pain or abdominal dis-
tension, and two others presented with cachexia or carci-
noid syndrome. The other case was identified incidentally
(Table 1). This study was reviewed and approved by the
Shanghai 6th People’s Hospital Affiliated with Shanghai
Jiao Tong University.

CT scanning procedure

Multi-slice CT' scanning was performed in all of the six
cases using the LightSpeed VCT (GE) or Sensation CT
(SIEMENS). No abnormality was detected in one of the
female patients who therefore did not undergo contrast-
enhanced CT scanning. The other five cases underwent
enhanced CT scanning after standard CT scanning. With
the exception of the 3-mo-old infant, the patients were
asked to hold their breath during the scan in order to
reduce artifacts. The thickness of the scanning slices was
cither 5 mm or 7 mm. The CT data of some patients
was further refined using reconstruction software, which
enabled thinner slice data to be obtained. The reconstruc-
tion software was all supplied by multi-slice CT; this was
one function of the multi-slice CT. After the reconstruc-
tion the thinnest slice was 0.625 mm.

Each patient received the contrast agent iopromide
(dose, 50-70 mL) through the median cubital vein. The
arterial phase scan was produced approximately 30 s
after the start of the injection. Coronal and sagittal im-
ages were obtained, and scanning data were analyzed on
the GE workstation ADW 4.3. Lesion sizes were mea-
sured, and CT values were calculated (Table 1). Images
were analyzed by application of three-dimensional post-
processing software, including CT virtual endoscopy
(CTVE).

RESULTS

Clinical findings

The six patients comprised four males (aged 38, 60, 60
and 69 years) and two females (aged 3 mo and 59 years).
All five adult patients had expetienced symptoms over a
period of time ranging from weeks to years. Three of the
patients presented with symptoms that were directly indic-
ative of gastrointestinal disease, which made the lesions
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Table 2 Detailed data from non-enhanced and enhanced computed tomography images of five of the six patients with heterotopic pancreas

CT scanning

Enhanced CT scanning

Lesion Pancreas Lesion’ Pancreas'

Case Lesion dimensions (cm®) CT value (Hu) CT value (Hu) CT value (Hu) CT value (Hu) Properties Enhancement pattern

1 18x 12 x 21 38.2 443 93.2 97.4 Solid Homogeneous, highly
enhanced

2 12%x1.0x 2.1 282 447 80 106.9 Solid Homogeneous, slightly
enhanced

3 20x 13 X% 2.0 6.9 415 13.5 95.5 Solid Heterogeneous, slightly
enhanced

5 1.7 % 1.9 x 2.0 -47.8 47.6 -35.8 93.4 Cystic with Heterogeneous, slightly
density of fat enhanced

6 19%x 1.3 % 1.0 43.3 47.1 29.1 106.6 Solid Homogeneous, highly
enhanced

Hu is the unit value for computed tomography (CT). 'The CT values of both the lesion and the pancreas were measured during the arterial phase.

Figure 1 Heterotopic pancreas in the gastric antrum of a 59-year-old
woman. A: Arterial phase image showing gastric antrum wall thickening. There
is a circumscribed border of the lesion below the mucosal layer. The density at
the center of the lesion is slightly lower than at the periphery. B: Each patient
was asked to lie on their right side during venous phase scanning. The central
area of the low-density region (white arrow) is obvious.

simpler to identify. However, two of the patients had
non-specific symptoms, including carcinoid syndrome or
cachexia associated with other systemic diseases. As these
symptoms did not directly indicate a heterotopic pancreas,
the lesions were more difficult to identify. They were dis-
covered after physical examination and other tests. The
3-mo-old girl was jaundiced, and although CT scanning
revealed the presence of a choledochal cyst, the hetero-
topic pancreatic tissue that indeed was later found to be
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present in the mesentery was not detected (Table 1).

CT techniques

The CT values of the heterotopic pancreatic tissues were
calculated, and these ranged from -47.8 to 43.3 Hu (Table 2).
The density measured in four cases was indicative of
soft tissue, and this density correlated with the fatty tis-
sue in only one case. The lesions were frequently super-
ficially lobulated, with circumscribed borders, and they
protruded into the gastrointestinal cavity or peritoneal
cavity. After carrying out contrast-enhanced CT, the
CT value of each lesion was based on the arterial phase
scanning data. The three soft tissue lesions were homo-
geneously enhanced to varying extents. The other two
lesions were heterogencously enhanced (Table 2).

The scanning data were analyzed in depth using the
GE workstation. The lesions could be seen from any an-
gle in addition to the traditional axial, coronal, and sagittal
views. Post-processing softwate was used to reveal fur-
ther detail. In two cases, there was a strip of low density,
which could be seen in both the axial and sagittal images;
this may have represented the duct of the heterotopic
pancreas (Figures 1 and 2).

CTVE imaging of each entire lesion revealed struc-
tural features of the mass, such as a spherical shape and
superficial lobulation, amongst others. This also aided in
identifying the layer of the gastrointestinal wall in which
the lesion was located, and it showed that the mucosa
around the lesion was normal (Figure 3).

DISCUSSION

The incidence of heterotopic pancreas is low, with only
40% of patients experiencing symptoms and 60% of
cases being found incidentally during surgery for other
disorders'®”. Although CT scanning is a highly sensitive
technique, it can still be difficult to detect this abnormal-
ity. In this study, a heterotopic pancreas was detected in
five of six patients by means of CT scanning. Moreover,
contrast-enhanced CT scanning should always be per-
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Figure 2 Heterotopic pancreas in the gastric antrum of a 68-year-old
woman; the lesion is protruding into the stomach cavity. This heterotopic
pancreas is of lower density than the pancreas, is heterogeneous, and slightly
enhanced. In both the axial (A) and sagittal images (B), there is a low-density
strip (white arrow) in the center of the lesion, which may represent the duct
of the heterotopic pancreas. From the sagittal image (B), it can be seen that
although the heterotopic pancreas tissue lies in the gastric antrum wall, the wall
is still well defined. This suggests that the lesion does not violate the surround-
ing tissues and organs.

formed, when possible. Heterotopic pancreatic tissue
was not observed in only one patient - the infant. For
that patient, we postoperatively analyzed the CT images,
but the lesion was still undetectable. As the intestines
had expanded due to gas and liquid accumulation, as is
commonly seen in infants, some of the intestines con-
gregated at the mesenteric root.

In this study, 83.3% (five of six lesions) of the hetero-
topic pancreas lesions we observed occurred in the stom-
ach, duodenum, and jejunum. In the stomach, 80%-90%
of the lesions occurred in the antrum, within 5 to 6 cm of
the pylorus“’w’m. Two of the three lesions that occurred
in the stomach were located in the antrum (Figure 1). Het-
erotopic pancreas rarely occurs outside the gastrointestinal
wall in tissues such as the liver, lung, omentum, mesentery,
umbilicus, mediastinum, and fallopian tube!™" .

Histologically, heterotopic pancreas is composed of
ductal components, acinar cells, and islet cells. Because of
differences in the proportions of the three components,
however, the density of heterotopic pancreas tissue can
vary"”. In our study, lesions in four cases were composed
of solid soft tissue, which was the commonest type. With
the borders being defined to a variable extent, the density
was similar to that of the main pancreas in 75% (3/4)
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Figure 3 Heterotopic pancreas at the lesser curvature aspect of a 60-year-
old man, the lesion is located below the mucosal layer. Computed tomogra-
phy virtual endoscopy image showing that the lesion is round and superficially
lobulated with a depression on one side.

of the cases of this type. Both the non-enhanced and
contrast-enhanced CT images were analyzed, and the CT
value of each lesion was measured (Table 2). These tissues
were also homogeneously enhanced and were similar to
the pancreasm. Only one case had a heterogeneous en-
hancement density that was typical of fatty tissue, and this
was initially misdiagnosed as a lipoma. Therefore, lesions
of the gastrointestinal tract having a density equivalent to
fat should be additionally screened for a potential diagno-
sis of heterotopic pancreas.

Besides the density types discussed above, there is also
a less common mixed-density cyst/solid type that was not
observed in our study. This has also been considered as a
complication of heterotopic pancreas’™”. Kim e al'¥ re-
ported that heterotopic pancreas with predominantly pan-
creatic acini shows a homogeneous enhancement pattern,
whereas lesions with a mixed composition of acini and
ducts show a heterogeneous enhancement. In our study,
two cases showed a low-density strip of tissue with a well-
defined border in the middle of the heterotopic pancreas
lesion. In one case, the low-density strip was peripherally
enhanced and so may have been the duct of the hetero-
topic pancreasm.

Further thin-slice image data were obtained using the
multi-slice CT, showing more details of each lesion, such
as the interior density, enhancement pattern, location, and
the duct. The thin-slice images also yielded high-quality
two-dimensional and three-dimensional representations.
With selection of the optimal viewing angle for the two-
dimensional image, the low-density sttip was shown to a
greater extent; the presence of this strip is thus one of the
characteristics of a heterotopic pancreas. Using EUS, Ryu
et al"™ also identified the anechoic duct structure in some
cases of heterotopic pancreas. Other work has shown
that EUS may be more useful than CT in visualizing the
pancreatic ducts"”. In our study, however, the very small,
narrow ducts were detectable only upon analysis of thin-
slice two-dimensional contrast-enhanced images, and
they were not detectable by EUS in the same patients.
Therefore, we found that CT images were more sensitive
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for detecting the heterotopic pancreas duct.

CTVE is a three-dimensional display technology
used in the post-processing of CT scanning data to re-
construct three-dimensional cavity surface images of
hollow organs, and it provides images that are similar in
detail to those obtained by endoscopy (Figure 3). The
mucosa around all lesions we observed was normal. The
gastrointestinal mucosa seemed to be undamaged and en-
hanced"”. This was an important sign in the diagnosis of
heterotopic pancreas.

The features of the heterotopic pancreas have been
confirmed by endoscopy[zm. The lesions we observed were
superficially lobulated, but none of the cases in our study
exhibited typical heterotopic pancreas features, such as
central dimpling or umbilication. Notably, Ryu ez a/'"
also did not observe such umbilication. Hazzan ef al"
suggested that, although central umbilication of the le-
sion is one of the characteristic features of a heterotopic
pancreas, it is difficult to diagnose because umbilication
is often absent in tumors of less than 1.5 cm in diameter.
This may explain why umbilication was not observed in
our study, i.e., because the lesions were small.

In conclusion, CT scanning, contrast-enhanced CT
scanning and CTVE provide useful information about
heterotopic pancreas tissue and reveal some of its char-
acteristic features. This combined-technique approach
represents a novel way of recognizing and diagnosing the
disease. Although these techniques have some limitations,
they have been shown to be beneficial for preoperative
diagnosis of heterotopic pancreas and therefore may
influence the choice of surgical procedure. Resection of
heterotopic pancreas tissue is advisable in order to avoid
later complications and a second operation***,
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