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Abstract

Pancreatic divisum (PD) is caused by the lack of fusion of the pancreatic duct during the embryonic

period. Considering the incidence rate of PD, clinicians lack an understanding of the disease, which

is usually asymptomatic. Some patients with PD may experience recurrent pancreatitis and progress

to chronic pancreatitis. Recently, a 13-year-old boy presented with pancreatic pseudocyst, recur-

rent pancreatitis, and incomplete PD, and we report this patient’s clinical data regarding the diag-

nosis, medical imagining, and treatment. The patient had a history of recurrent pancreatitis and

abdominal pain. Magnetic resonance cholangiopancreatography was chosen for diagnosis of PD,

pancreatitis, and pancreatic pseudocyst, followed by endoscopic retrograde cholangiopancreatog-

raphy, minor papillotomy, pancreatic pseudocyst drainage, and stent implantation. In the follow-up,

the pseudocyst lesions were completely resolved, and no recurrent pancreatitis has been observed.
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Background

Pancreatic divisum (PD) is characterized by
the lack of fusion in the ductal system of the
dorsal and ventral anlage, leading to PD
with the pancreatic drainage via the dorsal
duct of Santorini through the minor papil-
la.1,2 Its prevalence ranges from 4% to 14%
of the population,3 and some PD patients
develop serious diseases, including recur-
rent acute pancreatitis (RAP), chronic pan-
creatitis (CP), and chronic abdominal pain.

In children, pseudocyst is a common
complication of pancreas-related trauma,
RAP, and CP,4 leading to the ductal disrup-
tion and secondary trauma.5 Additionally,
most pancreatic pseudocysts can be relieved
with careful nursing and supportive nutri-
tion.6 Symptomatic pseudocysts, especially
for those with a lesion diameter is more
than 6 cm, require surgical intervention.6,7

However, management of pancreatic pseu-
docysts in children includes drainage of the
pseudocysts, which can be the optimal
choice, and it is accomplished by surgery
or, recently, by interventional therapy
such as endoscopic retrograde cholangio-
pancreatography (ERCP).4

Pancreatic pseudocyst, pancreatitis, and
incomplete PD in children are extremely
rare. We herein report clinical data on the
pancreaticobiliary system that was pre-
dicted from a rare case of pancreatic pseu-
docysts, pancreatitis, and incomplete PD in
a 13-year-old boy.

Case presentation

A 13-year-old boy had a significant medical
history of recurrent pancreatitis with one
episode of acute pancreatitis, and the
patient’s first pancreatitis episode occurred
in October 2019 at 12 years of age. He
presented to the Department of
Hepatopancreatobiliary Surgery. He men-
tioned that he had experienced abdominal
pain, abdominal distension, fatigue, and

anorexia for 8 days. His family history
was unremarkable. He had a negative
Murphy sign and no history of previous
alcohol abuse, smoking, or gallstones.

The patient’s vital signs were as follows:
blood pressure, 116/68 mmHg; respiration,
14 breaths/minute; and heart rate, 85 beats
per minute (bpm). Computed tomography
(CT) that was conducted at our hospital
revealed a pseudocyst lesion of the pancreas
(Figure 1) that measured 6.84 cm� 3.17 cm
and was located between the stomach and
the liver. Magnetic resonance imaging
(MRI) revealed an 8 cm� 4.5 cm pseudo-
cyst lesion of the pancreas that was located
at the pancreatic body and neck (Figure 2).
Magnetic resonance cholangiopancreatog-
raphy (MRCP) findings showed no evi-
dence of bile duct stenosis (Figure 3).
On the basis of the medical imagining, a
diagnosis of incomplete PD and pancreatic
pseudocyst was made.

Laboratory test results showed an
increase in the levels of amylase (618 U/L,
normal 0 to 130 U/L), lipase (573 U/L,
normal 0 to 58 U/L), and cholestatic index-
es (total bilirubin 3.2mg/dL, normal 0.1 to
1.1mg/dL; direct bilirubin 1.4mg/dL,
normal 0.0 to 0.4mg/dL). A diagnosis of
acute recurrent pancreatitis was then made.

Figure 1. Abdominal CT showing the pancreatic
pseudocyst lesion in the transverse plane.
CT, computed tomography.
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After further investigation, ERCP
revealed pancreatic duct stenosis
(Figure 4). MRCP also showed a commu-
nication between the dorsal duct and the
ventral duct. During ERCP, it is difficult
to intubate the major papilla. The guide
wire curls under the X-ray, and it is difficult
to enter the pancreatic duct (Supplementary
Figure 1), so we intubated the minor papilla
(Supplementary Figure 2). After papillot-
omy of the minor papilla, the pancreatic
duct was suspected to be connected with
the pseudocyst. The pseudocyst was

drained by endoscopic pancreatic duct

drainage, and an aplastic stent was inserted.

The pancreatic pseudocyst was successfully

excised. Post-surgery, the patient remained

stable and was discharged after a few days.
During follow-up, the patient was in a

stable condition. We removed the original

stent and implanted a new stent at 4 months

after the original stent insertion (Figures 5,

6). The pseudocyst was completely resolved,

and the patient was discharged with no evi-

dence of lesion recurrence. After 8 months

of follow-up, the follow-up CT and

ERCP (Figures 7, 8) revealed no evidence

of pseudocyst recurrence, and the stent

Figure 2. MRI showing the pancreatic pseudocyst
lesion in the transverse plane.
MRI, magnetic resonance imaging.

Figure 3. MRCP showed no evidence of bile duct stenosis.
MRCP, magnetic resonance cholangiopancreatography.

Figure 4. ERCP revealed pancreatic duct stenosis.
ERCP, endoscopic retrograde
cholangiopancreatography.
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was removed. This child recovered
uneventfully.

Discussion

Previous studies have reported that the PD
shows an increasing prevalence in pancrea-
titis patients.8,9 A congenital anatomical
abnormality of the pancreas is often
observed, which leads to dorsal and ventral
pancreatic ducts that drain via the minor
papilla. In patients with PD, pancreatic
drainage mainly occurs via the minor papil-
la, leading to high duct pressure and possi-
ble pancreatitis.10 Some patients with PD
can develop a symptomatic disease

including RAP, CP, and recurrent pancrea-
titis, and attention should be paid to this
condition by clinicians.11 Recurrent pancre-
atitis refers to episodes of acute pancreatitis
(AP) that could lead to CP. Our patient
presented with abdominal pain, abdominal
distension, fatigue, and anorexia. The diag-
nosis of incomplete PD and was mainly
based on the ERCP results, and the diagno-
sis of pseudocyst was mainly based on the
contrast-enhanced abdominal CT scan and
MRI results. Considering that this patient
had one episode of pancreatitis and a diag-
nosis of PD, we also made a consistent
diagnosis, which was recurrent pancreatitis.

Figure 5. Abdominal CT showing no evidence of
lesion recurrence at 4 months after stent insertion.
CT, computed tomography.

Figure 6. ERCP showing no evidence of lesion
recurrence at 4 months after stent insertion.
ERCP, endoscopic retrograde
cholangiopancreatography.

Figure 7. Abdominal CT showed no evidence of
pseudocyst recurrence after 8 months.
CT, computed tomography.

Figure 8. ERCP showed no evidence of lesion
recurrence after 8 months.
ERCP, endoscopic retrograde
cholangiopancreatography.

4 Journal of International Medical Research



MRCP is considered a non-invasive
approach that can visualize the pancreatic
ducts without the using of contrast-
enhanced material.12 MRCP is also a sensi-
tive method for diagnosing PD.13 An
evidence-based review14 showed that the
sensitivity and specificity of MRCP for
PD was 52% and 97%, respectively.
MRCP is also an optimal choice for diag-
nosing other congenital pancreaticobiliary
malformations. Thus, clinicians may need
the details that are provided by pancreatic
imaging including the ductal anatomy and
the radiologist’s report on the scans. This
case also highlights the importance of imag-
ing interpretation by clinicians.

Endotherapy can be a feasible procedure
for treating patients with PD with pseudo-
cyst. Endotherapy also may be an effective
treatment option for patients with symp-
tomatic PD, especially for patients with
AP. ERCP is considered the gold standard
for diagnosing PD.15 In PD patients who
undergo ERCP, the incidence of post-
ERCP adverse events ranges from 8.2% to
10.6%,16 and post-ERCP pancreatitis is
most frequently observed. In our case, a
stent was inserted for the pseudocyst, and
no severe adverse events were observed.
Currently, minor papillotomy and stent
implantation during ERCP are the pre-
ferred methods to treat symptomatic PD.
Low adverse event levels also make it the
first-line treatment for patients with PD.11

However, draining pancreatic pseudocysts,
especially in children, remains controversial
because adverse events may occur more fre-
quently than in adults.17

Pancreatic pseudocyst, pancreatitis, and
incomplete PD in children are rare in the
English and Chinese literature, and to the
best of our knowledge, only three well
documented cases have been reported.18–20

All of these documented cases were treated
using Roux-en-Y fistulojejunostomy, so our
case is the first report of a child with pan-
creatic pseudocyst, pancreatitis, and

incomplete PD who was treated using
endotherapy.

The optimal surgical choice can be dis-
cussed, and duct stent insertion via the
minor papilla, Roux-en-Y fistulojejunos-
tomy, or other feasible treatments can be
accepted, but there is currently no consen-
sus. Surgical procedures of the Roux-en-Y
fistulojejunostomy are complex, and thus,
Roux-en-Y fistulojejunostomy seems to be
an inferior procedure compared with endo-
therapy in terms of simplicity and reversibil-
ity. On the basis of our experience, the
operation time for the Roux-en-Y fistuloje-
junostomy is longer than endotherapy
because of the digestive tract reconstruction.
The occurrence of postoperative complica-
tions are high because of the loss of organ
and tissue, so we suggest that Roux-en-Y
fistulojejunostomy is not the optimal surgi-
cal choice for this kind of patient.21,22 Jokic
et al.19 reported that external drainage as a
therapeutic method was successful in treat-
ing these patients, which caused us to
hypothesize that a less invasive treatment
such as endotherapy and external drainage
can be considered for unique cases. On the
basis of our experience with this case,
MRCP may be the first choice for diagnos-
ing PD and pancreatic pseudocyst, while
ERCP and endotherapy can be reserved
for uncertain cases and to treat symptomatic
patients. Additionally, our procedures pro-
vide less invasive alternatives, and sufficient
pseudocyst drainage may reduce the pressure
that is caused by the pseudocyst lesions and
decrease the incidence of recurrent pancrea-
titis. Stent insertion plays another important
role in pancreatic decompression. However,
clinicians should avoid prolonged stenting
because it may lead to sepsis and/or cause
damage to the pancreas because a metal
stent needs to be removed within 2 to 4
weeks or it will cause pancreatic injury and
other complications.23 Because plastic stents
can last longer in the pancreatic duct than
metal stents, in our case, a plastic stent was
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inserted to avoid complications such as pan-

creatic injury that is caused by metal stent

implantation. Thus, we suggest that it is

important for patients with symptomatic

PD to control the pressure inside and out-

side the pancreas to prevent the recurrent

pancreatitis and other accompanying

adverse events.
In conclusion, our paper reported a rare

case of pancreatic pseudocyst, pancreatitis,

and incomplete PD. This case can be useful

for interpreting the diagnosis and for treat-

ing patients with PD.
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