
ORIGINAL ARTICLE

Heterotopic pancreas in children: review of the literature
and report of 12 cases

Hiromi Ogata Æ Takehito Oshio Æ Hiroki Ishibashi Æ
Shuichi Takano Æ Minoru Yagi

Accepted: 4 December 2007 / Published online: 8 January 2008

� Springer-Verlag 2007

Abstract Heterotopic pancreas (HP) is rarely recognized

during surgery. Many reports concerning this anomaly are

simple case reports. We herein review our experiences with

HP. We retrospectively investigated cases of HP from

April 1975 to September 2006. We discussed the fre-

quencies in the laparotomized patients, and patient’s age,

gender, operative indication, location of HP, post-operative

diagnosis and pathology. A total of 12 patients with HP, 3

boys and 9 girls, aged 1 day to 10 years of age were

investigated. Ten patients had one pattern of HP and the

remaining two had more than one. The locations of the HP

were as follows: Meckel’s diverticulum, 4; stomach, 3;

duodenum, 3; jejunum, 3; and ileum, 2. Only in one patient

HP had caused an intussusception. The remaining 11 cases

were identified incidentally during the operation. In 11 of

12 patients, HP was removed without post-operative

complications. Classification of pathologies according to

Heinrich is as follows: type I, 4; type II, 4; type III, 2 and

unknown, 2. Patients with HP are usually asymptomatic.

However, HP caused an intussusception in our series.

Incidental HPs should be removed whenever identified

during laparotomy.
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Introduction

Heterotopic pancreas (HP) is defined as pancreatic tissue

lacking anatomic and vascular continuity with the main

body of the pancreas. Although several theories have

evolved to explain the origin of heterotopic tissue, the

exact pathogenesis has not been elucidated. In many cases,

it is asymptomatic and found incidentally during laparot-

omy done for other reasons, and so usually has less clinical

importance. Nevertheless, it can cause serious problems

such as bleeding, intussusception, ileus and malignancy in

adults.

Patients and method

We retrospectively investigated patients with HP, who

presented for laparotomy in the Department of Pediatric

Surgery, National Kagawa Children’s Hospital from April

1975 to September 2006. The data regarding the number of

HP per patient, operative indications, gender, age, location

of HP, post-operative diagnosis and pathology were then

analyzed.

Results

During this study period, 2,737 laparotomies were per-

formed, which included operations that were less

exploratory in nature, such as 153 gastrostomy and colos-

tomy, appendicitis and panperitonitis with appendicitis
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1,365, hypertrophic pyloric stenosis 172, ovarian tumor 61

and so on.

Operative indications were as follows: congenital dia-

phragmatic hernia, hypertrophic pyloric stenosis, duodenal

atresia, jejunal stenosis, ileal atresia, malrotation, ileus,

intussusception, biliary atresia, choledochal cyst and sple-

nic rupture during a traffic accident (Table 1).

There were 3 boys and 9 girls (Table 1). The age at the

time of laparotomy ranged from 1 day to 10 years with the

following age distributions: new born baby, 7; 1-year, 1; 3-

years, 2; 4-years, 1; and 10-years, 1.

Ten patients had a single HP, while the remaining two

had more than one HP. Two HPs were found in the

stomach of a 1-day-old girl, who was being treated for

malrotation (Patient 6). In another case, a 1-year-old girl

had two HPs located on the duodenal wall 10 and 20 cm on

the anal side from the pylorus, and a third one in the

Meckel’s diverticulum, 55 cm from the ileal end (Patient

7). In total, the locations of the HP were as follows:

Meckel’s diverticulum, 4; jejunum, 3; stomach, 3; duode-

num, 3; and ileum, 2 (including plural focuses; Fig. 1). One

case of HP that caused symptoms was in a 4-year-old girl,

who presented with intussusception as a result of HP

located in the Meckel’s diverticulum, about 30 cm from

the ileal end (Patient 9).

In nine of ten cases with a single HP, it was removed

during the surgery. In the case with double focuses on the

stomach, the larger one was excised, but the smaller one

was left. In the case with triple focuses, all of them were

removed. Heinrich pathological classifications were: type I,

4; type II, 4; type III, 2, and unknown, 2 (Fig. 2). There

were no post-operative complications.

Discussion

Heterotopic pancreas (HP) is defined as pancreatic tissue

lacking anatomic and vascular continuity with the main

body of the pancreas. The exact pathogenesis has not been

elucidated, but it is generally agreed that before coalescing,

small buds of the branching ends of the anterior and pos-

terior pancreatic anlagen are left on the foregut and move

with the growth of the gut [1].

HP is seen at any age, but generally pediatric cases are

rarely reported. It is slow growing and tends to remain as a

small lesion and is hence easily overlooked [2]. Orri et al.

Table 1 The diagnosis before

and after the operation
Patient

no.

Gender Age Operative indication Diagnosis after operation

1 Female 1 day Congenital diaphragm

hernia

Congenital diaphragm hernia

2 Female 16 days Hypertrophic pyloric

stenosis

Hypertrophic pyloric stenosis

3 Female 2 days Duodenal atresia Duodenal atresia, annular pancreas,

malrotation

4 Female 1 day Jejunal stenosis Malrotation with volvulus

5 Female 1 day Jejunal atresia Jejunal atresia (type IV)

6 Female 21 days Malrotation Malrotation, annular pancreas, anorectal

malformation

7 Female 1 year Malrotation Malrotation, Meckel’s diverticulum

8 Male 10 years Ileus Ileus with Meckel’s diverticulum and

mesodiverticular band

9 Female 4 years Intussusception Intussusception with Meckel’s diverticulum

10 Female 3 years Congenital dilatation of

bile duct

Choledochal cyst

11 Male 23 days Biliary atresia Biliary atresia, Meckel’s diverticulum

12 Male 3 years Splenorupture with injury Splenorupture with injury

Fig. 1 The location of heterotopic pancreas
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[3] reported 32 cases, with 3 in the pediatric age group, Lai

[4] found 6 children out of 37 cases, and Tanaka et al. [5]

reported 1 child out of 15 cases. Some studies have reported

a greater number of males among the adult patients,

whereas there were female patients in the pediatric group [4,

6]. In our experience, there were three boys and nine girls,

so our cases showed the same tendency as in Lai’s report

[4]. Considering girls have more divisum, including cho-

ledochal cysts (boys/girls: 1/3) in Japan [7], it appears that

heterotopic pancreas may thus be caused during the coa-

lescing of pancreas tissue, although the precise mechanism

of action has not been elucidated yet.

Barbosa et al. [8] reported the locations of HP in adult

cases as follows: stomach 25.5%, duodenum 27.7%, jeju-

num 15.9%, ileum 2.8%, diverticulum of gut 7.3% and

Meckel’s diverticulum 5.3%. Although many cases were

found in the upper part of the gastrointestinal tract, some

have been found in the gallbladder, spleen, lung and the

umbilical polyp [9–11]. In our study, HP was found in the

Meckel’s diverticulum in four cases (26.6%), in the

stomach, duodenum and jejunum in three cases each (20%,

respectively), and in the ileum in two cases (13.3%). These

results may vary from those of Barbosa because of the age

difference of the two populations studied.

HP is often asymptomatic and is usually found inci-

dentally during autopsy or during operation for other

reasons. The frequency of HP in the autopsy material has

been reported to range from 0.6 to 5.6% [8]. Clinically, it is

reported that HP is discovered once in every 500 surgeries

in the upper part of the abdomen [8]. During this study

period, 2,737 laparotomies were performed and our surgi-

cal group was maintained by the same pediatric surgeon.

So, the frequency of identification of HP was 0.44% in our

study. But these 2,737 cases included operations that were

less exploratory in nature, such as 153 for stoma and gas-

trostomy and colostomy, appendicitis and panperitonitis

with appendicitis 1,365, hypertrophic pyloric stenosis 172,

ovarian tumor 61 and so on. From our study, it is clear that

the actual frequency of occurrence of HP may be higher

than reported.

Tanaka [4] reported that symptoms occur in one third

of patients with HP. Orri et al. [3] reported that 14 of 30

cases had symptoms. HP can cause symptoms depending

on its location or size, but there is no established rela-

tionship [3]. But most of the HPs are located in the

stomach and duodenum in cases with symptoms, in which

symptoms are due to the existence of the mass itself or to

the underlying pathological lesion with mechanical stim-

ulus. Reports concerning children were mainly composed

of case reports on intussusception associated with HP

[11–13]. In Japan, 95 such cases have so far been

reported from 1928 to 2005 [11]. Consequently, we found

that other similar case reports, such as polyps like HP

blocked the outlet of the stomach [14], and cystic changes

caused obstruction [15]. We found three reports on pan-

creatitis caused by heterotopic pancreas in children [16–

18]. The location was in the gastric duplication, intestinal

duplication and mesentery. In all cases, the complaint was

abdominal pain. Two of them did not have any mention

of serum amylase, but in one case it increased [16]; in

two of three cases the main pancreas was normal [16, 18]

and in one it was not explored [17]. Also, other cases of

HP associated with esophageal atresia [19], an umbilical

polyp [9] or umbilical skin have also been reported [20].

These cases were not associated with any serious symp-

toms. In adults, most symptoms include abdominal pain

with obstruction, intussusception or malignant changes

caused by HP [5, 21–24].

In our series, HP caused symptoms in 1 patient and in

the remaining 11 patients, who showed no symptoms of

HP, it was found incidentally during laparotomy done for

other reasons. HP was not diagnosed before operation in

any of the cases. Generally, Heinrich classification [25] is

applied to the staging of pathology in HP. In addition, type

II cases are most frequently observed, while type III cases

are the least observed [13]. There were four cases of type I

and II, two cases of type III, and two cases showed an

unknown pathology in our series. Although Saeki et al.

[11] reported that type I was most [11] commonly found in

Meckel’s diverticulum, we also found two cases each of

type I and type II, respectively.

The coexisting diseases found in more than one case

included Meckel’s diverticulum, malrotation in four cases

and annular pancreas in two cases, although in the litera-

ture we could find some cases of diverticulum and two

cases of biriary atresia [26]. During this period, we had 27

cases of Meckel’s diverticulum and 72 cases of malrota-

tion. Therefore, 14.8% of patients with Meckel’s

diverticulum, 5.6% of patients with malrotation and 7.7%

of patients with annular pancreas were identified to have

HP in our facility.

Fig. 2 Classification by Heinrich and location. Classification by

Heinrich type I islet, duct and acini were confirmed; type II duct and

acini were confirmed; type III only the duct was confermed
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About 4.2 to *6.4% of HP cases with Meckel’s

diverticulum were asymptomatic, but nevertheless required

treatment [27, 28]. Yamaguchi [29] reported that the fre-

quency of the intussusception caused by Meckel’s

diverticulum was 13.2%. Three patients with Meckel’s

diverticulum demonstrated intussusception in our series. In

addition, Yamaguchi [29] reported that 93 of the 600 cases

with Meckel’s diverticulum (15.5%) demonstrated hetero-

topic tissue in the stomach (62.4%), pancreas (16.4%), and

both the stomach and pancreas in 5.4% of the cases. In our

study, we found heterotopic tissue in the stomach in 11

cases (41%) and in the pancreas in 4 cases (15%); no case

had both tissues. In addition, regarding the three cases that

demonstrated intussusception, two of them had stomach

tissue, while the remaining one had pancreatic tissue.

Although in two cases, cyst formation of HP accompa-

nied by pancreatic divisum was found [30, 31], literature

about HP coexistent with malrotation or annular pancreas

has not been referenced. But, both the congenital anomalies

were coexistent with HP in more than one case in our

series. So, it is suspected that we need to look up the gut

carefully during laparotomy for these conditions.

In literature, a correlation between the size, location,

symptoms and malignant changes could not be established

and there was no evidence regarding HP as a pre-malignant

lesion [3]. Therefore, no optimal treatment for HP has been

established yet [3, 15]. On the other hand, once intussus-

ception from HP occurs, then conservative therapy may not

prevent a recurrence of intussusception; in some cases it

could cause pancreatitis or include a risk for malignancy.

In addition, thanks to recent advences in gastrofiberscopy

and laparoscopic techniques, surgery has become less

risky. Consequently, incidental HPs are removed without

post-operative complications [3–6, 12].

In conclusion, HP should therefore be removed when-

ever it is found during laparotomy, considering the risk of

malignant change or other serious complications.
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