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a promising therapy to relieve pain in
vere chronic pancreatitis.
ABSTRACT Children younger than 12 years have higher rates of
pain relief and insulin independence compared with
dergoing total pancreatectomy with
lantation.

has total pancreatectomy with islet
tion been used for young children.
e, we report outcomes in these very
.
s 3 to 8 years with severe refractory
tal pancreatectomy with islet auto-

provided pain relief and >80%
lin independence, with low risk of
plications.
Objectives: Fear of diabetes and major surgery may prohibit referral of

young children severely affected by pancreatitis for total pancreatectomy

with islet autotransplant (TPIAT). We evaluated outcomes in our youngest

TPIAT recipients, 3 to 8 years of age at surgery.

Methods: Medical records were reviewed for 17 children (9 girls) ages 8

years or younger undergoing TPIAT from 2000 to 2014. Most (14/17) had

genetic risk factors for pancreatitis. Since 2006, TPIAT recipients were

followed prospectively with health questionnaires including assessments of

pain and narcotic use, and scheduled hemoglobin A1c (HbA1c) and mixed-

meal tolerance tests (6 mL/kg Boost HP) before surgery, and at regular

intervals after. Patients are 1 to 11 years post-TPIAT (median 2.2 years).

Data are reported as median (25th, 75th percentile).

Results: All had relief of pain, with all 17 patients off narcotics at most

recent follow-up. Hospitalization rates decreased from 5.0 hospitalization

episodes per person-year of follow-up before TPIAT, to 0.35 episodes per

person-year of follow-up after TPIAT. Fourteen (82%) discontinued

insulin, higher than the observed insulin independence rate of 41% in

399 patients older than 8 years of age undergoing TPIAT over the same

interval (P¼ 0.004). Median post-TPIAT HbA1c was 5.9% (5.6%, 6.3%),

and within patient post-TPIAT mean HbA1c was �6.5% for all but 2

patients.

Conclusions: Young children with severe refractory chronic pancreatitis

may be good candidates for TPIAT, with high rates of pain relief and insulin

independence, and excellent glycemic control in the majority.

Key Words: diabetes, islet, islet autotransplant, pancreas surgery,

pancreatitis, total pancreatectomy, TPIAT
(JPGN 2017;64: 440–445)
P ancreatitis is rare in young children, and when present, is often
attributed to predisposing genetic mutations in trypsinogen,
trypsinogen inhibitory pathways, or bicarbonate secretory pathways
(1,2). For those children who are afflicted with recurrent acute or
chronic pancreatitis at a young age, the disease burden is great.
Significant pain, narcotic use, and missed school in school-age
children are common consequences of severe disease (1).

First-line therapies include pain management, pancreatic
enzyme therapy for pancreatic suppression, and dietary changes
including low-fat diet or avoidance of oral intake with nutrition via
nasojejunal or gastrojejunal feeds (3). Endoscopic retrograde cho-
langiopancreatography is often performed, in particular when duc-
tal stones or strictures are present (4). Those who fail these medical
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and endoscopic interventions may be candidates for surgical
intervention. A number of surgical techniques have been used in
an attempt to ameliorate pain and restore quality of life, including
partial resection, or drainage procedures such as lateral pancreati-
cojejunostomy (eg, Puestow), or variants (eg, Frey or Beger pro-
cedures) (5,6). Patients often have transient pain relief, but due to
the diffuse nature and involvement of the entire pancreas, pain
eventually recurs in up to 50% of patients (7–12), and subsequent
exocrine and endocrine insufficiency often develops over time (13).
Total pancreatectomy with islet autotransplantation (TPIAT) is the
only procedure that removes the root cause of pain (14,15) and
provides long-term sustained relief (5). With this procedure, the
islets are isolated and infused back into the recipient’s liver to
reduce the risk of postoperative diabetes.

Understandably, pediatricians and gastroenterologists may
be reluctant to refer very young children for such a major TPIAT
surgery with risk of diabetes mellitus. In addition, in small children,
the technical aspects of surgical reconstruction of the biliary tract
and islet isolation are challenging (14,16). In the most severely
affected children, allowing ongoing chronic pain, suffering, and
recurrent hospitalizations may, however, be equally unacceptable.
Although we have previously reported in our cohort high rates of
success for both pain and diabetes resolution in children younger
than 12 years compared with adolescents, few of these children
were younger than 9 years of age (14). Because of an increase in the
number of referrals of very young children during the past 4 years,
herein we studied and reported outcomes for our youngest patients,
age 3 to 8 years at the time of surgery.

METHODS

Subjects
From all TPIAT recipients at the University of Minnesota,

17 children met inclusion criteria of age 3 to 8 years at time of
surgery. TPIAT procedures were performed from 2000 to 2014, and
all patients have at least 1-year of follow-up (Fig. 1). Early surgical
outcomes of 7 of these children have been partially reported as part
of past large pediatric series (14,17), but outcomes of this subcohort
have not been previously reported. Data were collected for partici-
pants under 2 institutional review board–approved single-center
protocols, and informed parental consent and assent (as relevant)
were obtained from all participants.

One patient in this series was lost to follow-up at 1 year after
TPIAT. Long-term continuous follow-up is available for the remain-
ing 16 cases. One patient is deceased 7 years after TPIAT due
to respiratory complications related to infectious complications
 Copyright © ESPGHAN and NA
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FIGURE 1. Patient number and age at TPIAT, of 3 to 8 years old, by
year that TPIAT was performed. TPIAT ¼ total pancreatectomy with

islet autotransplant.
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of spinal surgery. This patient was insulin independent and off
narcotics at the time of death, which was unrelated to TPIAT.

Preoperative Assessment

All patients are reviewed by a multidisciplinary chronic
pancreatitis workgroup for pancreatitis diagnosis and appropriate-
ness for TPIAT surgery, as previously described (14,15,17,18). As
part of the evaluation process, all children are assessed for
risk factors for pancreatitis, including genetic testing for mutations
in the protease serine 1, serine protease inhibitor Kazal-type 1, and
cystic fibrosis transmembrane conductance regulator genes, and,
recently, chymotrypsin C gene. Magnetic resonance cholangiopan-
creatogram (MRCP) is standardly obtained in the evaluation
process for imaging features of chronic pancreatitis such as atrophy,
ductal dilatation, and side branches. In the more the recent era, liver
volume, bile duct diameter, and portal vein diameter were also
measured by MRCP.

Surgical Procedure

The surgical technique for TPIAT for small children is
similar to previously described (14,19). In contrast to total pan-
createctomy alone, for islet autotransplantation, the blood supply to
the pancreas must be preserved until the dissection is completed for
resection, and thus minimizing the warm ischemia time, and max-
imizing islet cell preservation. In addition, important surgical steps
in the pediatric patient include special attention to avoid any
inadvertent injury or spasm of the small vessels to the liver
(specially the aberrant right and left hepatic arteries), pylorus
preservation, and use of a Roux-en-Y loop for duodenojejunostomy
and choledochojeujunostomy to minimize postoperative gastroin-
testinal complications such as bile reflux gastritis. All patients also
receive splenectomy and cholecystectomy if not already done.
Because of the small bile duct diameter in the children, biliary
anastomosis was performed over an internal biliary stent. A laparo-
scopic-assisted approach was performed in 3 patients. A gastro-
jejunal tube was placed at the time of surgery for enteral feeding
postoperatively as postoperative gastroparesis is universal in these
patients. Islet isolation was performed by enzymatic digestion with
collagenase followed by mechanical disruption using the semiau-
tomated method of Ricodi, as previously described (20,21). Islet
purification was performed only if necessary for high tissue volume,
in the modern era defined by total tissue mass >0.25 mL/kg. Islets
were infused into the liver under gravity via cannulation of a
tributary of the portal vein. In 2 cases, a portion of the islets was
placed in the peritoneal cavity due to elevation of portal pressures
(>25 cm saline) during islet infusion. To minimize risk of portal
vein thrombosis, dextran 40 at 0.5 cm3/kg was started 1 hour before
islet infusion and continued for 48 hours postoperatively after which
aspirin 2 to 3 mg/kg was initiated and continued for 1 year. Heparin
was administered in all cases as a bolus of 70 U/kg with the islet
product, followed by a heparin drip (10 U/kg) for 1 week post-
operatively (22).

Insulin was administered postoperatively in all patients,
initially as a continuous intravenous insulin infusion until nutri-
tional and clinical status was stable (23), and then transitioned to
subcutaneous insulin therapy, targeting glucoses of 80 to 125 mg/dL
for the first 4 to 6 weeks post-transplant, and thereafter 80 to
120 mg/dL fasting and 80 to 150 mg/dL at 2 hours postprandial.
Insulin was weaned as tolerated at �3 months post-TPIAT. Patients
were considered insulin independent only when glucose targets
were met and hemoglobin A1c (HbA1c) was maintained at �6.5%
in the absence of insulin therapy. Insulin-dependent patients were
considered to have partial islet graft function if stimulated
SPGHAN. All rights reserved.
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C-peptide was �0.6 ng/mL, indicating endogenous islet function
despite the need for supplemental exogenous insulin therapy.

Data Collection

Medical records and islet laboratory records were reviewed
for surgical details, islet mass infused, postoperative complications,
insulin use, glycemic control, pain medication use, and growth
parameters. As part of routine post-TPIAT care, TPIAT recipients
since 2007 undergo assessment of islet function and glycemic
control before surgery, and at 3 months, 6 months, 1 year, and
then yearly after surgery. This includes mixed-meal tolerance
testing (6 mL/kg of Boost HP) with fasting baseline and stimulated
glucose and C-peptide, and HbA1c levels. Insulin dose is assessed
based on patient report. Patients and families (parents) since
2007 have completed health questionnaires including health-related
quality of life assessments, and assessment of pain medication and
insulin use at 3 months, 6 months, and yearly after surgery.

Statistical Analysis

Data are reported as median values (25th, 75th percentile).
The number of patients achieving insulin independence and nacrotic
independence in the young child cohort versus all other patients
over the same interval was compared using chi-square. All data
analysis was performed with PC SAS (version 9.3).

RESULTS

Patient Characteristics
Patients underwent TPIAT at a median age of 6.8 years

(interquartile range [IQR] 5.1–8.3), and have been followed for a
median duration of 2.24 years (IQR 1.5–4.3) after TPIAT.
Pancreatitis was attributed to genetic mutations in 14 of 17,
including protease serine 1 mutation in 11 patients (Table 1); 1
child considered idiopathic, however, was not tested for genetic
mutations (earliest case). The indication for TPIAT in all children
 Copyright © ESPGHAN and NA

TABLE 1. Characteristics of the 17 patients undergoing total pancrea-

tectomy with islet autotransplantation at age 3 to 8 years

Median (n) (IQR)

Age at TPIAT, yr 6.8 (5.1–8.3)

Sex, M/F 8/9

Duration diagnosed pancreatitis, yr 2.65 (1.77–3.94)

Age at diagnosis of pancreatitis, yr 3.39 (2.50–4.9)

Etiology of disease (n)

PRSS1 9

PRSS1þCFTR 2

SPINK1 1

SPINK1þCTRC 1

Cystic fibrosis 1

Pancreas divisum 1

Idiopathic 2

Prior ERCP/stent (n) 11

Prior pancreatic surgery (n) 0

Islet mass transplanted

Total islet equivalents (IEQ) 140,049 (108,000–189,400)

IEQ/kg body weight 6.366 (5287–10,647)

CFTR ¼ cystic fibrosis transmembrane conductance regulator; CTRC ¼
chymotrypsin C; ERCP ¼ endoscopic retrograde cholangiopancreatogra-
phy; IEQ ¼ islet equivalents; PRSS1 ¼ protease serine 1; SPINK1 ¼ serine
protease inhibitor Kazal-type 1; TPIAT ¼ total pancreatectomy with islet
autotransplant.
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was painful, recurrent, or chronic pancreatitis, necessitating daily or
intermittent narcotic therapy, and repeated hospitalizations, with a
median of 14 hospitalizations/patient (IQR 4–20). All 17 children
had previously documented recurrent acute pancreatitis, and all
children with imaging available for review had imaging changes
of chronic pancreatitis (11/11 with MRCP, 1/1 with endoscopic
ultrasound; see example in Supplemental Digital Content, Fig. 1,
http://links.lww.com/MPG/A723), and histopathology showed
chronic pancreatitis in 12 of 12 cases (pathology not done or
inadequate specimen obtained in 5). All children were nondiabetic
before surgery. All received opioid analgesics intermittently, and in
7 cases daily opioids were required for pain control.

Median patient weight before surgery was 25.6 kg
(IQR 21.1–32.0, smallest 15.2 kg). On MRCP imaging, liver
volume was 592 mL (IQR 551–700). All children had liver volumes
of >400 cm3. In 2 children, with liver volumes <400 cm3, the
surgery was deferred until they attained a liver volume of >400
cm3. All children had failed medical and or endoscopic manage-
ment and were not candidates for less invasive surgical drainage
procedures (due to nondilated pancreatic duct) or partial resection
procedures (due to diffuse involvement of the gland).

Surgical Procedure and Postoperative
Complications

Median duration in the operating room was 8.5 hours (IQR
8.0–10.5). Patients received a median islet mass of 140,049 islet
equivalents (IEQ; IQR 108,000–189,400), equivalent to 6366 IEQ/
kg (IQR 5287–10,647 IEQ/kg). Median tissue volume transplanted
was 5.0 cm3 (IQR 4.0–8.5 cm3). Patients were hospitalized for a
median of 15 days (IQR 13–18) and in the intensive care unit for
7 days (IQR 5–9), with duration of intensive care unit stay primarily
dictated by duration of intravenous insulin drip therapy. Seven
patients required packed red blood cell infusion intraoperatively,
and an additional 4 received packed red blood cell transfusion
postoperatively. There were 15 complications in 7 patients: gastro-
jejunal tube–related complications (n¼ 4), wound complications
(n¼ 3), bowel obstruction (n¼ 2), intra-abdominal hemorrhage
(n¼ 2), lower gastrointestinal bleeding (n¼ 1), clinical peritonitis
(n¼ 1), biliary leak (n¼ 1), and intra-abdominal abscess (n¼ 1).
Four patients required reoperation for bowel obstruction (n¼ 2),
intra-abdominal abscess/wound dehiscence (n¼ 1), and bile leak
(n¼ 1). All were successfully managed with no long-term
sequelae observed.

Pain Relief After Total Pancreatectomy With
Islet Autotransplant

The primary indication for TPIAT procedure was pain relief.
All 17 patients had relief of pain, and successfully discontinued
narcotic therapy after surgery. All 17 were off all opioid analgesics at
1 year after TPIAT surgery, versus 51% (n¼ 174/340) patients ages 9
years and older with data available for the same interval (P< 0.0001).
Patients discontinued both scheduled and intermittent oral narcotics
by a median of 68 days (IQR 45–96) post-TPIAT, and by 6 months
postoperatively in all patients. One patient had additionally required
hydromorphone by intrathecal pump for 2 years before surgery,
which was weaned off successfully after TPIAT.

Hospitalizations After Total Pancreatectomy
With Islet Autotransplant

Complete pre- and post-TPIAT hospitalization history is
known for 15 of 17 cases (unknown for 2 of the early patients
SPGHAN. All rights reserved.
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who are not available for contact: case 1 died due to respiratory
complications from cerebral palsy and spinal rod placement, and
case 4 was lost to follow-up). In these 15 patients, there were a total
of 187 hospital admissions from the time of diagnosis of pancreatitis
until TPIAT was performed, equating to 5.0 hospitalizations per
person-year of follow-up. After TPIAT, these same patients have
had 20 hospitalizations, equating to 0.35 hospitalizations per
person-year of follow-up (P< 0.001 vs pre-TPIAT). Eight of the
20 readmissions occurred in the first 8 weeks after TPIAT (usually
related to feeding tube dysfunction, constipation, or bowel obstruc-
tion concern), and only 12 occurred >2 months after the TPIAT,
equating to 0.22 hospitalizations per patient-year follow-up.
Of note, at least 4 of these 12 late admissions were unrelated to
TPIAT or abdominal symptoms (bradycardia, cystic fibrosis flare,
metabolic disease, and rhabdomyolysis); and 1 admission was for
overnight fever observation due to postsplenectomy state.

Insulin Therapy and Glycemic Control After
Total Pancreatectomy With Islet Autotransplant

Fourteen patients (82%) had any period of insulin indepen-
dence, and 11 (64%) were insulin independent at last follow-up
(Fig. 2). By comparison, during the same time interval, only 41%
(166/399) of patients older than 9 years of age undergoing TPIAT
with at least 1 year of follow-up data available had any period of
insulin independence (P¼ 0.004).

HbA1c results were available for 16 of 17 patients, with 1 to
8 post-TPIAT HbA1c values per patient and a median of 4 HbA1c
measures (IQR 3–6) per patient. To account for changes in HbA1c
over time, and to represent each patient equivalently in our cohort,
we calculated the within patient average HbA1c value post-TPIAT
for each child in our cohort for analysis, and report the latest HbA1c
value in Figure 2. The median post-transplant TPIAT value was
5.9% (IQR 5.6–6.3). All but 2 patients had an average post-TPIAT
HbA1c �6.5%. In the 2 patients with highest HbA1c values, both
above the American Diabetes Association goal of 7.5% at most
recent measurement, 1 had the lowest islet mass transplant (34,000
IEQ total), and the other had a parent with type 1 diabetes and
 Copyright © ESPGHAN and NA
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FIGURE 2. Insulin use after total pancreatectomy with islet autotransplant

dependent patients (ordered by historical sequence of TPIAT surgery, earlie

IAT¼ islet autotransplant; IEQ ¼ islet equivalents.
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developed insulin antibodies post-transplant. All insulin-dependent
patients had partial islet graft function (C-peptide positive).
Glycemic measures during the first year post-TPIAT are displayed
in Table 2. One insulin-independent patient has reported episodes of
recurrent hypoglycemia (no severe hypoglycemic events to date)
starting several years after TPIAT.

Growth After Total Pancreatectomy With Islet
Autotransplant

Before TPIAT, patients had a height z score of �0.5 (IQR
�1.06–0.43) standard deviation scores (SDS) for age; weight
z score of 0.43 (IQR �0.58–1.26) SDS for age, and BMI z score
of 0.99 (�0.08–1.06) SDS for age. Based on available data in this
cohort, normal growth was observed during 2 years post-TPIAT,
with gains in z score from baseline of:þ0.17 (IQR�0.02–0.39) for
height, þ0.19 (IQR �0.21–0.43) for weight, and þ0.09 (IQR
�0.44–0.46) for BMI at 1 year (n¼ 11); and at 2 years gains from
baseline of:þ0.32 (IQR 0.09–0.44) for height,þ0.24 (IQR�0.22–
0.41) for weight, and þ0.08 (IQR �0.47–0.20) for BMI (n¼ 9).

DISCUSSION
Early-onset painful recurrent acute and chronic pancreatitis

result in intractable pain and recurrent hospitalizations in afflicted
children, with few medical treatment options (1). Surgical therapy
may be considered in carefully selected children who have failed
appropriate medical and endoscopic treatments. TPIA is the pre-
ferred surgical approach for most patients with small-duct genetic
pancreatitis and diffuse gland involvement (18,24–26). In our
experience with very young children (age 3–8 years) undergoing
TPIAT, long-term outcomes are favorable, with successful relief of
pain and insulin independence in the majority. All patients in our
cohort had cessation of need for opioid analgesics, and three fourths
obtained insulin independence.

Surgical intervention in this age group was implemented only
after careful consideration and failure of conservative treatment
and/or endoscopic stenting. Part of the concern of performing major
surgery at such a young age is the risk for specific surgical
SPGHAN. All rights reserved.
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TABLE 2. Glycemic parameters and islet function during the first year post-TPIAT

Pre-TPIAT 3 mo 6 mo 1 yr

(n¼ 13) (n¼ 12) (n¼ 11) (n¼ 13)

HbA1c, % 5.4 (5.2, 5.6) 6.1 (5.9, 6.3) 5.9 (5.8, 6.3) 6.0 (5.6, 6.1)

Fasting glucose, mg/dL 84 (82, 90) 101 (84, 107) 94 (90, 104) 88 (83, 92)

Fasting C-peptide, ng/mL 0.75 (0.5, 0.95) 0.6 (0.4, 0.8) 0.7 (0.6, 0.9) 0.9 (0.2, 1.1)

Max stimulated glucose, mg/dL 108 (89, 129) 123 (112, 136) 145 (130, 186) 113 (102, 146)

Max stimulated C-peptide, ng/mL 2.9 (2.3, 6.0) 1.5 (0.9, 2.6) 2.15 (1.3, 2.8) 2.3 (0.9, 3.2)

Metabolic assessment protocols were implemented in 2007; n completing each time point is indicated.
HbA1c ¼ hemoglobin A1c; TPIAT ¼ total pancreatectomy with islet autotransplant.
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complications. Gastrobiliary reconstruction confers a risk for
biliary stricture (early or late) or biliary leak (19,27); based on
experience in the pediatric liver transplant population, small chil-
dren may be at particular risk for biliary complications (28).
Reassuringly, only 1 patient in our series experienced biliary leak
after choledochojejunostomy. Another concern in small children is
the risk of portal vein thrombosis; historically, there is an approxi-
mately 3% risk overall of partial or complete portal thrombosis after
TPIAT amongst all patients (22). Risk of portal thrombosis has
previously been shown to be increased by high islet graft tissue
volume and smaller liver volume (22,29). To minimize or prevent
this risk in small children, a low tissue volume islet product is
preferred, �0.25 mL/kg body weight—a threshold that we have
previously demonstrated is associated with low risk of portal
hypertension and thrombosis (22,29,30). Islet isolation from
pediatric pancreata is, however, challenged by greater embedding
of the islets in surrounding exocrine tissue in pancreata from
younger patients (31–33). To optimize the likelihood that the portal
vasculature will accept the islet graft without worrisome portal
hypertension or thrombosis, in our current protocols, we evaluate
liver volume by MRCP and target a liver volume of >400 cm3

before TPIAT is considered, based on experience in islet transplan-
tation (29) and living donor liver transplantation (34). As consistent
with the standard of care in islet allo- and autotransplantation (30,35),
heparin is administered with the islet infusion, and more recently,
based on promising data in liver and islet transplantation (36–38),
dextran sulfate has been included in our own institutional protocol
along with heparin infusion. Although we do not have a control group
without anticoagulation for comparison, reassuringly we did not see
any portal vein thrombosis with our current institutional protocols,
consistent with an overall lower risk of portal thrombosis seen in
children in earlier reports (22).

These young children were twice as likely to achieve insulin
independence after transplant as compared to the older children and
adults in our database, with>80% of children in this cohort coming
off insulin for variable durations post-TPIAT. Although children in
this age group received more than 5000 IEQ/kg transplanted on
average, a yield where we historically see about two thirds of
patients reach insulin independence, the total islet mass (IEQ) was
lower than average and yet insulin independence appears to persist
despite growth and development. All children in our series had islet
graft function after surgery, and all but 2 maintained an HbA1c
level, on average,<6.5%. This is in stark contrast to children in this
age group with type 1 diabetes mellitus; by comparison, children<8
years of age in the United States. Type 1 Diabetes Exchange registry
has an overall mean HbA1c >8% and <25% of these patients have
an HbA1c below the target of 7.5% (39). In the only 2 patients in our
series with highly elevated HbA1c values (HbA1c >7% for both),
one of these patients had the lowest islet mass transplanted in our
series (only 34,000 IEQ) and the other had a parental history of type
 Copyright © ESPGHAN and NA
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1 diabetes and had de novo appearance of insulin antibodies post-
TPIAT.

We do not know the mechanisms that underlie this high rate
of diabetes success in young children. Autopsy studies do suggest
that children younger than 13 years, and particularly younger than
6 years, retain capacity for beta-cell expansion and growth, so there
is theoretical potential that the transplanted beta-cell mass is able to
adapt to the patients’ needs after TPIAT in this age group in a way
that does not occur in older individuals (40); furthermore, young
children have relatively low insulin requirements and therefore may
have a better metabolic milieu for islet engraftment. Also these
patients did not have prior resection or drainage procedures that
impair islet yield (19,41), and relative islet mass (IEQ/kg body
weight) was generally high. It is, however, important to note that
much of the data are short-term, and continued follow-up will be
needed to determine longevity of function of the islet graft in
children undergoing TPIAT at a young age. Whether these islets
can sustain insulin independence into young adulthood remains
unknown. With administration of pancreatic enzymes for pancreatic
exocrine insufficiency and management of diabetes mellitus, chil-
dren exhibited normal growth after TPIAT and a mild gain in height
and weight z scores.

Most importantly, TPIAT is performed primarily for relief of
debilitating pain. All of our patients reported pain relief at most recent
follow-up, and all discontinued any opioid analgesics after surgery.
These young children may have certain favorable characteristics that
increase likelihood of complete and sustained pain relief: shorter
duration of disease, lack of daily opioid therapy, and fewer endo-
scopic retrograde cholangiopancreatography procedures have been
associated with better response to surgical drainage procedures and
TPIAT in adults (42). All patients are eating normally, and were able
to resume a normal childhood. Rate of hospitalization after TPIAT
was reduced by more than 15-fold, from 5.0 admissions per patient-
year to 0.35 admissions per patient year, and even lower long-term, as
many of the post-TPIAT admissions occur in the first 8 weeks after
surgery due to early complications of surgery or enteral feeding tube
dysfunction which subsequently were treated and resolved. Of note,
this cohort was selected for TPIAT based on severe disease course,
failing medical and endoscopic therapy, and thus the improvements
seen in this age group may not be generalizable to all young children
with hereditary pancreatitis; medical and endoscopic therapy remains
the first line of treatment.

In conclusion, TPIAT can be successfully and safely per-
formed in small children with excellent pain relief and good islet
graft function. Although the decision to proceed to TPIAT must be
carefully considered in the management of young children with
chronic pancreatitis, taking into consideration the risks of major
surgery, we found that the age and size of the child does not
negatively affect outcomes. Younger age should not be a contra-
indication to referral.
SPGHAN. All rights reserved.
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