
This shows the cut surface of a pancreatectomy specimen through a focal 

lesion (pointer) causing severe hyperinsulinism in a two week old baby.  This 8 

X 4 mm lesion is difficult to distinguish from surrounding normal pancreas.  

Immunolabelling for insulin (brown) highlights the architecture of the focal 

lesion (left) and adjacent normal pancreas (right). 
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This shows the surgical approach that we use at the Children’s Hospital of 

Philadelphia since 1998; lessons from the Paris group. For diffuse HI, small 

intraop biopsies are taken (without use of CAUTERY – pathologists HATE 

cautery artifact) to confirm diffuse disease, then a near-total pancreatectomy 

(98%) is performed if the baby is not medically manageable.  For focal HI, 

biopsies are taken to localize the focal lesion, then a partial pancreatectomy is 

performed to completely remove the focal lesion. Excellent pediatric 

pathology is crucial to read the intraoperative frozen sections (2-3 at the 

microscope). 
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I performed pancreatectomies on 434 patients during the past 17 years. 221 

focal lesions include 5 focal/redo cases referred from other hospitals. 187 

diffuse cases include some unique HI cases like BWS – Jen Kalish. At the end 

of this talk, I will briefly discuss surgical aspects of 13 LINE cases = 

Localized Islet Nuclear enlargement, and 13 insulinoma cases in older 

children.  Parents talk in 2003 – 36 cases. 
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Here are the results.  There were 111 girls and 110 boys.  The age at op ranged from 1 week to 14 months 

with a median age of 7 weeks. Intraoperative ID was suggested in > 2/3rds of cases by subtle visual clues 

under loupe magnification or by palpation – became better at this as experience increased.  Palpation is 

very important (can’t do laparoscopically). The spleen was preserved in all cases – delicate dissection 

to preserve the splenic artery and vein. There was one CBD injury: choledochoduodenos.  

Pancreatectomy ranged from 2% to 98%.  The vast majority pancreatectomies were much less than 50%, 

many 2-10%. 55% of focal lesions involved the pancreatic head/neck. If substantial resection of the 

pancreatic head required, Roux-en-Y pancreatecticojejunostomy performed to preserve the normal 

pancreatic body and tail – I will review those cases separately. There were 5 laparoscopic resections for 

focal lesions in the pancreatic tail; one was inadequately resected and required reoperation.  I can 

preserve more pancreas with an open approach (2% vs 40% or more), no palpation, no U/S for the duct. 

97% of focal HI patients were cured; virtually all cured during last 7 years. Seven patients require 

glycemic medications or tube feedings for persistent hypoglycemia.  The lesson is that accurate intraop 

frozen section confirmation of clear margins is imperative.  No patient is diabetic. 
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27 of the first 38 focal lesions were 10 mm or less in diameter (as small as 2 

mm). 12 of 38 infants had focal lesions that extended into the portion of the 

pancreatic head that is normally left after a traditional 95% pancreatectomy.  

Hypoglycemia would persist if that operation was performed. 
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while 11 lesions of the first 38 were larger than 10 mm and a few were much 

larger.  These lesions – large and small - can send out octopus-like tentacles 

so intraoperative determination of free surgical margins is important. 

Excellent pediatric pathology is crucial to read the intraoperative frozen 

sections. 
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Here is an easily visible and large focal lesion on the anterior surface of the 

pancreatic body. 
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Here is a large lesion in the pancreatic head that was resected and then a Roux-

en-Y pancreaticojejunostomy was performed to preserve the normal pancreatic 

body and tail. 
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Here are the surgical complications for pancreatectomy in 221 cases of focal 

disease.  Additional resections – don’t give in! 
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Mention during the talk that there may be subtle visible or palpable clues for 

the location of a focal lesion. Intraop ultrasound usually cannot find focal 

lesions – same echogenicity unless encapsulated (rare) – but can find the 

pancreatic duct - diameter by U/S is less than 0.5 mm! 
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Head resection like what is done for a 98% pancreatectomy. …to preserve 

duodenal blood supply. 
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Skeptics thought this delicate anastomosis could not be done in babies. So 

much for that. 

 

15 



Standardized protocol for postop care including the Glucose Infusion Rate – 

poster abstract #31 by Natalie Rintoul and our neonatal surgical APNs and HI 

team. 
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1/35 is not cured – octreotide – probably has focal lesion tissue within the 

duodenal wall. Only focal lesion baby in past 7 years who was not cured after 

pancreatectomy. Katherine Lord – the two babies after Whipple both have 

pancreatic exocrine insufficiency, treated with pancreatic enzymes. 

If there is time, mention: A successful clinical outcome is defined as the ability 
of the infant to eat and fast normally WITHOUT glycemic medications, 
hypoglycemia, or diabetes.  In fact, our endocrinologists require an 18 hour 
fast without hypoglycemia to qualify for a cure after surgery. 
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BWS – nice abstract #24 about BWS and value of PET scanning by Lisa 

States,Jen Kalish and others, and Jen Kalish talked about BWS and HI this 

morning. Tomorrow, Diva DeLeon will discuss the endocrine and 

neurodevelopmental followup on these patients. The longer the followup – the 

more diabetes is seen.  Rothenberg laparoscopy x 2 cases (entire head 

remained). Agostino Pierro – unacceptable rate of CBD injury. Outcomes – 

need new non-surgical solutions.  
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Susan Becker, Enyo Dzata. Wyoming, North Dakota and South Dakota.  Very 

grateful to referring physicians who send their patients to our multidisciplinary 

HI program: endocrinology, radiology (PET scan), pathology, surgery. >400 

pancreatectomies since 1999; by far largest experience in the world.  Dragnet.  

None at Boston Children’s Hospital.  Many pediatric endocrinologists send 

their HI neonates here. 
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Kara Boodhansingh (Bood-hand-sing), Tricia Bhatti, and others from Charlie 

Stanley’s lab. Abstract #21. 
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Tricia Bhatti, Kara Boodhansingh, Charlie Stanley and others 
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A retrospective review was performed of patients who underwent surgical management for an 

insulinoma from 1999 to 2016 (13 cases). Preoperative tumor localization may require many 

imaging modalities to avoid unsuccessful blind pancreatectomy. Preoperative localization was 

successful with abdominal ultrasound in only 20%, abdominal CT in 25%. endoscopic 

ultrasound in 22% (much more successful in adults), or MRI in only 45% of patients, 

respectively.  Octreotide scan was non-diagnostic in 5 patients (persistence -> obstinence).  

For diagnostic failure, selective utilization of 18-Fluoro-DOPA PET/CT scanning was 

successful in 63%, arterial stimulation/venous sampling in 50%, or transhepatic portal venous 

sampling jn 25%. 
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First 9 of 13 insulinoma excisions. All local excisions. Age range from 4-26, 

median age of 9. Single lesions except in one MEN-1 who had 4 lesions and 

required 2 operations.  All are cured although the MEN-1 patient requires 

long-term followup. 

27 



Unlike focal HI lesions in babies, intraoperative palpation with the assistance of ultrasound 

offers a reliable method to precisely locate the insulinoma. Intraoperative ultrasound of the 

pancreas is used to identify a well circumscribed, hypoechoic lesion measuring 0.77 cm (A).  

Needle localization under intraoperative ultrasound guidance allows for the excision of a 

lesion that was not easily palpable (B). 
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