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INGESTION OF BB MAGNETS IN A 3 YEAR OLD GIRL 
Rohan Anand, Jasmin Rahesh, Thomas McGill MD, Roy Jacob MD 
 
Presenter: Rohan Anand, MBA, Texas Tech Amarillo 
 
Background: Foreign body ingestion is common among pediatric patients. A single 
ingested magnet may often be treated as any other foreign object. However, two or 
more ingested magnets may align along the other’s magnetic field and adhere to each 
other with significant force. Newer neodymium magnets are 10-20 times as strong as 
traditional ferrite magnets, and are now much more commercially available. Loops of 
bowel caught between the 1,300 G of force generated by these magnets are at 
significant risk for compression and ischemic injury. As such, emergent care is 
essential. 
 
Objective: To present a case of foreign body ingestion with potential for intestinal 
ischemic injury and perforation, with a thorough review of the literature and discussion 
of therapeutic management. 
 
Method: We present a case of a 3-year old female who underwent EGD with potential 
exploratory laparotomy for swallowed magnets. Data and information were collected via 
chart review of EMR at UMC from the initial ER visit, the intrahospital course, and post-
operative care. 
 
Results: A 3-year old female with no past medical history presented to the emergency 
department after her parents witnessed her swallow several BB style magnets the 
previous day. The patient was asymptomatic, with no abdominal pain, nausea, or 
vomiting. Portable abdominal X-ray revealed approximately 30 small radiopaque 
magnets aggregated in one mass in the stomach. Pediatric surgery was consulted. 
Given that the magnets had not yet passed into the intestine, the team elected to use 
EGD scope for removal of the objects. A portable basket was eventually successful in 
grasping the magnets and removing them from the patient. The patient had an 
uneventful recovery and was subsequently discharged. 
 
Conclusion: Magnets ingested by a patient that pass into the small bowel are at great 
risk of adhering to one another with the potential to catch loops of bowel in their path. 
The strong magnetic force generated by these objects can cause bowel ischemia, 
perforation, and necrosis. Pediatric surgery is often essential to retrieve the magnets as 
soon as the diagnosis is suspected to prevent catastrophic consequences for the 
patient. Magnets that have not reached the bowel may reasonably be retrieved with 
prompt EGD. This case highlights the importance of timely identification and prompt 
treatment of this seemingly benign condition. 
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OPIOID PRESCRIBING PRACTICES, KNOWLEDGE, AND BELIEFS AMONG 
PEDIATRIC SURGERY PROVIDERS 
Seyed Arshad MD, Dalya Ferguson MD, Elisa Garcia BSN RN, Nutan Hebballi BDS 
MPH, Linda Li MD, Mary Austin MD MPH, Akemi Kawaguchi MD MS, Kevin Lally MD 
MS, KuoJen Tsao MD 
 
Presenter: Seyed Arshad, MD, University of Texas HSC - Houston 
 
Background: Children have not been shielded from the United States opioid epidemic. 
Opioid prescriptions, hospitalizations due to opioid toxicity, and deaths related to opioid 
use/abuse have all increased in children, as in adults, over recent years. In order to 
mitigate the effects of the opioid epidemic, clinicians have been called upon by public 
and professional organizations to develop comprehensive opioid stewardship programs. 
 
Objective: Opioid stewardship programs require collective stakeholder alignment and 
proficiency. Doing so necessitates critical appraisal of providers’ current opioid-related 
knowledge and prescribing practices. We therefore aimed to determine opioid-related 
prescribing practices, knowledge, and beliefs of providers who care for pediatric surgical 
patients. 
 
Method: A cross-sectional survey was conducted in 2019 of attendings, residents, and 
advanced practice providers (APPs), including non-surgeons, who managed pediatric 
surgical patients at a tertiary children’s hospital. The survey included multiple choice, 
Likert scale, and open-ended questions. Univariate analyses were performed comparing 
provider type. 
 
Results: Of 110 providers surveyed, 100 (91%) responded, with 83 (75%) completing 
the full survey (42% attendings, 46% residents, and 12% APPs). Two thirds of residents 
(66%) reported  “always” or “very often” prescribing opioids at discharge compared to 
40% of attendings and APPs (p=0.06). Attendings and APPs were more likely to 
prescribe a single-agent opioid, while residents were more likely to prescribe a 
combination agent, such as acetaminophen-hydrocodone (residents: 37%, attendings: 
14%, APPs: 10%; p=0.04). When examining patient-specific factors, surgical approach 
and severity of disease influenced providers’ decision to prescribe opioids the greatest 
(Table). Patient-specific factors did not result in differences in opioid prescribing 
patterns between provider type, however, access to state-mandated opioid prescription 
pads did influence residents (Table). When asked about opioid disposal, 69% of 
providers reported that they did not routinely counsel patients on opioid disposal and 
only 14% were familiar with federal recommendations for proper opioid disposal. 
Although only 28% of providers believed the opioid epidemic affects children, 80% 
reported changing their prescribing practices in response to opioid stewardship. 
 
Conclusion: Variability exists in opioid prescribing practices, knowledge, and beliefs 
among providers who care for pediatric surgical patients. Effective opioid stewardship 
requires comprehensive education of all pediatric surgical providers to align provider 
proficiency and optimize prescribing patterns. 
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CRYOANALGESIA IMPROVES RECOVERY FROM MINIMALLY INVASIVE REPAIR 
OF PECTUS EXCAVATUM: A NSQIP-PEDIATRIC CASE-MATCHED ANALYSIS 
Seyed Arshad MD, Gabrielle Hatton MD, Dalya Ferguson MD, Linda Li MD, Mary Austin 
MD MPH, KuoJen Tsao MD 
 
Presenter: Seyed Arshad, MD, University of Texas HSC - Houston 
 
Background: Pain control has traditionally been challenging after minimally invasive 
repair of pectus excavatum (MIRPE). Cryoanalgesia, which temporarily ablates 
peripheral nerves, improves pain control and may be a useful adjunct to an enhanced 
recovery after surgery (ERAS) protocol for MIRPE. A primary goal of ERAS protocols is 
optimizing outcomes while reducing hospital length of stay (LOS). 
 
Objective: We hypothesized that cryoanalgesia would be associated with shorter LOS 
in pediatric patients undergoing MIRPE. 
 
Method: A matched case-control study was conducted of children (<18 years) who 
underwent MIRPE 2016-2018, identified in the National Surgical Quality Improvement 
Program-Pediatric (NSQIP-P) database. Each patient who received cryoanalgesia 
during MIRPE was matched to 4 controls who did not receive cryoanalgesia based on 
age, sex, body mass index, year of surgery, and American Society of Anesthesia (ASA) 
classification. Univariate and multilevel regression analyses were performed. 
 
Results: Thirty-five patients who received cryoanalgesia during MIRPE were matched 
to 140 controls. Matched and unmatched baseline characteristics were similar between 
groups. Operative time, time under anesthesia, and rates of complication, reoperation, 
and readmission were similar between groups (Table). Patients who received 
cryoanalgesia had a median LOS of 2 days compared to 3 days in controls (Table). On 
multilevel regression analysis adjusted for matched groups, cryoanalgesia was 
associated with a 1.3 day reduction in LOS (95% CI -1.8 to -0.8, p<0.001). On sensitivity 
analysis excluding patients with complications, cryoanalgesia remained associated with 
a LOS reduction by 1.2 days (95% CI -0.75 to -1.6, p<0.001). 
 
Conclusion: Cryoanalgesia is a promising adjunct in the care of pediatric patients 
undergoing MIRPE. Its use was associated with a shorter LOS without an increase in 
operative time or complications. Cryoanalgesia should be considered for inclusion in 
ERAS protocols for MIRPE. 
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A SURVEY OF PAIN PERCEPTION AND MANAGEMENT FOR GASTROSCHISIS 
PATIENTS IN A HIGH-VOLUME NICU 
Rachel L. Bergeson, Nutan B. Hebballi, BDS, MPH, Vikas S. Gupta, MD, Elisa I. Garcia, 
BSN, RN, CCRP, Mary T. Austin, MD, Kuojen Tsao, MD, Eric W. Reynolds, MD, MPH, 
Linda T. Li, MD 
 
Presenter: Rachel Bergeson, BS, University of Texas HSC - Houston 
 
Background: Pain management is a balance between treating pain and minimizing the 
risks associated with opioid use. In our institution, we found that there is great variation 
in the use of pain medication, including opioids, in patients with gastroschisis in our 
neonatal intensive care unit (NICU). Elucidating and quantifying the variations in pain 
perception and opioid use patterns between providers is an important first step in 
quality, education, and standardization measures that could lead to decreased opioid 
use in the NICU overall. 
 
Objective: To further understand this variation, we conducted a study aimed to 1) 
explore clinicians’ perceptions of pain in neonates with gastroschisis in the 
postoperative period and 2) to understand how those perceptions are reflected in the 
clinicians’ choice of pain medication in these patients. 
 
Method: We conducted a vignette-based cross-sectional survey of providers in the 
NICU including neonatology faculty, neonatology fellows, NICU nurse practitioners, 
NICU bedside nurses, and pediatric surgery faculty. The survey depicted four vignettes 
with the following surgical management strategies: 1) sutureless primary closure, 2) 
spring silo placement and serial reduction, 3) handsewn silo placement and serial 
reduction, and 4) sutured primary closure. Providers rated their impression of the 
infant’s pain experience on a Likert scale (0 no pain, 5 excruciating pain) and made pain 
management recommendations at specific times during the treatment course (Figure 1).  
We used weighted Gwet AC2 kappa statistics (ĸ) to analyze the level of agreement 
between five groups of providers to assess their agreement on intensity of pain and 
medication recommendations. 
 
Results: Ninety-six of 380 electronically distributed surveys (25.3%) were completed, 
with response rates of 73.3% (11/16) for NICU attending physicians, 60% (6/10) for 
NICU fellows, 65.2% (15/23) for NICU nurse practitioners, 17.3% (56/324) for NICU 
registered nurses, and 100% (8/8) for pediatric surgeons. For pain intensity, the overall 
percentage agreement between the providers varied from 74% to 87.2% with weighted 
ĸ between 0.59 and 0.82, indicating moderate to almost perfect agreement. Likewise, 
the overall percentage agreement for medication recommendations among providers 
ranged from 81.5% to 87.2% with weighted ĸ between 0.71 and 0.80, indicating 
substantial agreement for all clinical vignettes. Overall, morphine was the most 
commonly recommended pain medication, followed by acetaminophen. 
 
Conclusion: Providers agree on perceptions of pain experienced by gastroschisis 
patients and pharmacologic pain management strategy. The reported agreement is at 
odds with the variation identified in actual practice, and a standardized perioperative 
pain management protocol may be feasible and beneficial for this patient population. 
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Emergency presentation and hospital re-admission for CDH patients within one 
year of discharge 
Gupta, V., Ebanks, A.H., Mosquera, R.A., Lally, K.P., Harting, M.T. 
 
Presenter: Ashley Ebanks, NP, University of Texas HSC - Houston 
 
Background: Patients with congenital diaphragmatic hernia (CDH) experience 
significant morbidity including poor growth and chronic respiratory and gastrointestinal 
disease. Despite improvements in our ability to care for CDH survivors, data regarding 
their post-discharge course are lacking. 
 
Objective: Our objective was to characterize emergency department (ED) presentation 
and hospital re-admission rates of CDH patients within one year of discharge. We 
hypothesized that frequency of ED visits would be associated with high-risk disease and 
operative approach in CDH. 
 
Method: We performed a retrospective analysis of patients from our multidisciplinary 
CDH follow-up clinic. All patients born between 2015-2018 that were seen in our 
multidisciplinary CDH clinic with consistent follow-up for one-year, were included in our 
analyses. Data were collected from the medical record and confirmed via direct family 
contact. Data regarding demographics, clinical characteristics, ED presentations, and 
re-admission rates were queried. Low-risk defects were classified as CDH Study Group 
(CDHSG) stage A or B (<50% diaphragmatic agenesis), and high-risk defects were 
classified as CDHSG stage C or D (>50% to complete diaphragmatic agenesis). 
 
Results: Of 78 patients that were seen in the long-term follow-up clinic, 32 patients met 
study criteria, and 31 (97%) had complete follow-up data and were included in the 
analyses. 23 patients were low risk (Stage A/B), and 8 patients were high-risk (Stage 
C/D). A total of 24 (77%) patients had at least one ED visit within one year of discharge 
(range 0-5, median=1), and 16 (52%) patients had a least one hospital re-admission 
(range 0-5, median=1). Of 55 total ED visits, 20 (36%) were for pulmonary chief-
complaints (coughing, shortness of breath), 15 (27%) GI-related (vomiting, diarrhea), 
and 20 (36%) for other categories such as neurologic or infectious complaints (Figure). 
There was no difference in number of visits between low and high-risk groups (p=0.30). 
Additionally, there was no difference in the number of visits between patients who 
underwent minimally invasive versus open repair (p=0.82). Similarly, hospital 
admissions did not vary by severity (p=0.16) or repair type (p=0.40). 
 
Conclusion: Minimal data exist to drive care for CDH survivors after discharge. In our 
analysis, the ED presentation rate was 77% within one year of discharge. The number 
of visits and admissions did not vary between high and low-risk patients or by type of 
repair. These data will help counsel families about post-discharge planning. Future work 
from our group includes the creation of a multicenter, long-term follow-up database to 
continue to collect outcomes data for CDH patients. 
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Hypoxia-related pathways are upregulated in cardiac tissue in the nitrofen model 
of congenital diaphragmatic hernia 
V.S. Gupta, S. Zhaorigetu, D. Jin, N. Berg, H. Eltzschig, M.T. Harting 
 
Presenter: Vikas Gupta, MD, University of Texas HSC - Houston 
 
Background: Early cardiac dysfunction is common amongst infants with congenital 
diaphragmatic hernia (CDH) and has been uniquely implicated as a cause of morbidity 
and mortality amongst CDH patients. Despite the recognition of this clinical problem, the 
underlying pathogenesis of CDH-related cardiac dysfunction remains unclear. 
 
Objective: Our objective was to uncover molecular derangements in the pathogenesis 
of CDH-associated cardiac dysfunction. We hypothesized that multiple biological 
pathways would be differentially regulated in the cardiac tissue of rodents with CDH. 
 
Method: We used the well-characterized nitrofen CDH rodent model in which pregnant 
Sprague-Dawley rats are fed 100mg of nitrofen dissolved in 1mL of olive oil on 
gestational day 9.5, while rats in the control group are fed the same dose of olive oil 
only. At birth, hearts were collected from both control and nitrofen-exposed CDH pups. 
Only pups with large diaphragmatic defects (>50% diaphragmatic agenesis) underwent 
tissue harvest. Whole tissue RNA was extracted and submitted to NOVOGENE Corp. 
for RNA sequencing. The resulting fragments per kilobase million data were used to 
estimate gene expression levels, and genes with an adjusted p-value <0.05 and an 
absolute fold change >1 were considered to be differentially expressed. Pathway 
analyses were performed using differentially expressed genes with DAVID 6.8 and 
Revigo. Biological pathways with a false discovery rate (FDR) <0.05 were considered 
significant. 
 
Results: Of 26,690 analyzed genes, 50 had significantly different expression between 
CDH and control heart tissue (n = 3 for both groups) (Figure 1a). 26 genes were 
downregulated in CDH hearts (median fold change 1.29, range 1.15 – 6.5), and 24 
genes were upregulated (median fold change 1.65, range 1.17 – 12.99). Pathway 
analyses of these genes revealed that, compared to controls, CDH cardiac tissue RNA 
was significantly upregulated in hypoxia-related biological pathways (Figure 1b). One 
pathway, glycolytic processes, was significantly downregulated in CDH pups (FDR 
<0.001). 
 
Conclusion: In conclusion, CDH cardiac tissue shows significant upregulation of RNA 
related to biological processes involved in both the tissue and cellular responses to 
hypoxia. CDH-associated cardiac dysfunction may be strongly linked to hypoxia in the 
immediate postnatal period. Additionally, these data pinpoint specific areas for further 
investigation and potential therapeutic targets. 
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Incidence and Outcomes of Congenital Diaphragmatic Hernia Patients with 
Pulmonary Sequestration 
V.S. Gupta MD, M. Coughlin MD, A.H. Ebanks, M.T. Harting MD, K.P. Lally MD 
 
Presenter: Vikas Gupta, MD, University of Texas HSC - Houston 
 
Background: Bronchopulmonary sequestration (BPS) has long been identified in 
patients with congenital diaphragmatic hernia (CDH), however the reported incidence in 
the literature varies widely and is not based on large series. 
 
Objective: The purpose of our study was to use a multi-center database to ascertain 
the true incidence of CDH with BPS as well as examine the outcomes of these patients. 
We hypothesized that BPS would be associated with severe, high-risk CDH and poor 
outcomes. 
 
Method: All patients in the CDHSG registry from 2015 to 2019 were included. These 
dates correspond to Version 4 of the registry – its latest iteration and the first version to 
collect data regarding BPS. Data including patient demographics, disease 
characteristics, operative details, and outcomes were collected. BPS data were 
collected from the BPS field and free-text fields that listed patient comorbidities. We 
chose to compare only the children that went on to operative repair, as those without 
direct visualization of the thoracic cavity may not be grouped appropriately. Our 
outcomes of interest were mortality, length of stay, rates of patch repair, and ECMO 
requirement. Non-parametric tests of significance were used to compare CDH patients 
to CDH+BPS patients. A multiple regression model was created using defect size, 
presence of a major cardiac abnormality, and presence of any chromosomal 
abnormality as risk stratifiers. 
 
Results: Out of 2,120 total patients, 74 (3.5%) had a pulmonary sequestration. The 
majority of these patients had type C defects (33/74, 46.5%). The amount of CDH+BPS 
with high-risk (CDHSG type C and D) defects was significantly greater than those 
without BPS (69.0% vs 49.8%, respectively; p = 0.001). The number of patients with 
CDH+BPS needing extracorporeal life support (ECLS) was significantly higher than 
other patients (35/74, 47.3%) (Table). Mortality was significantly higher in the CDH+BPS 
group (29.2% versus 14.1%; p<0.001). When corrected for hernia size, cardiac and 
chromosomal anomalies, the need for ECLS (OR 2.2, p = 0.004) and mortality (OR 2.1, 
p = 0.013) were significantly greater in CDH+BPS. 
 
Conclusion: This is the largest series to look at the incidence of BPS in children with 
CDH. Overall, concomitant CDH and BPS is associated with larger defect sizes, a 
greater need for ECLS, and higher mortality than CDH patients without BPS. The 
optimal timing and method of management of the sequestrations is currently under 
investigation. 
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EFFECT OF A PARENT-CENTERED SURGICAL SAFETY CHECKLIST ON 
SURGICAL OUTCOMES IN PEDIATRIC PATIENTS 
Brittany N. Hegde MD, Sina Tartibi BA,  Seyed A. Arshad MD, Elisa I. Garcia RN BSN, 
Morgan D. Gable BS, Hannah M. Story BSA BA, Nutan B. Hebballi BDS MPH, KuoJen 
Tsao, MD 
 
Presenter: Brittany Hegde, MD; BS, University of Texas HSC - Houston 
 
Background: Engaging patients/parents in healthcare has been shown to improve 
outcomes and safety. Prior studies at our institution found an association between 
increased parent engagement and surgical safety checklist (SSC) adherence. 
 
Objective: In 2019, developed through a stakeholder-driven process, we implemented 
a parent-centered script (PCS) for the pre-induction portion of the checklist. We 
hypothesized that the PCS would improve SSC adherence and post-operative 
outcomes. 
 
Method: A retrospective cohort study was conducted of pediatric (age<18) patients 
undergoing elective surgery at a tertiary children’s hospital from June-July 2018 (pre-
PCS) and June-July 2019 (post-PCS). Direct observation of adherence to the pre-
induction SSC was conducted by trained research personnel. Patient demographics and 
outcomes within 30 days of operation were abstracted from the medical record. Patients 
were excluded from analysis if their parents were not present during SSC completion, 
and if they had a second operation during the study period, the second operation was 
excluded. Adherence to the pre-induction SSC was scored from 1-6 based on the 6 
items that encouraged parent participation in the PCS. Adherence and outcomes were 
compared between the pre and post-PCS groups. Univariate analysis was performed. P 
value < 0.05 was considered significant. 
 
Results: Of the 270 patients, 154 (57%) underwent surgery prior to implementation of 
the PCS and 116 (43%) after implementation. Groups were similar by age, American 
Society of Anesthesiology (ASA) classification, and most operations were performed as 
an outpatient. However, a greater percentage of patients in the post-PCS group (51%) 
had previously undergone surgery compared to the pre-PCS group (38%) (p=0.04). Pre-
PCS adherence had median score of 6 (IQR 5-6), compared to a median score of 4 
(IQR 4-5) in the post-PCS group (p<0.001). There were 36 (13%) total patients with a 
complication, with 20 (13%) in the pre-PCS group and 16 (14%) in the post-PCS group 
(p=0.86). Patient complications included: reoperation (13%), return emergency room 
visit (7%), readmission (4%), wound dehiscence (2%), wound infection (2%), and 
systemic infection (0.4%). However, there was no difference in outcomes when 
compared between pre and post-PCS groups (Table). 
 
Conclusion: Implementation of a PCS in the pre-induction SSC did not improve SSC 
adherence as evidenced by the decrease in adherence score. However, this decrease 
in adherence was not associated with worse patient outcomes. Further research and 
collaboration amongst the health care team is needed in order to obtain a simple, 
effective SSC that also promotes parent engagement and optimal post-operative patient 
outcomes. 
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HIGH MOLECULAR WEIGHT HYALURONAN ATTENUATES SCARRING IN ACUTE 
KIDNEY INJURY 
Aditya Kaul, Scott Manson, Ling Yu, Swathi Balaji, Paul Austin, Sundeep Keswani, Xinyi 
Wang 
 
Presenter: Aditya Kaul, BS, Baylor College of Medicine 
 
Background: Renal fibrosis induces morbidity in pediatric patients, which can persist 
into adulthood. Hyaluronan (HA), a major extracellular matrix component, regulates 
fibrosis based on its molecular weight (MW). We reported that IL-10 upregulates high 
MW-HA synthesis via fibroblasts to attenuate fibrosis in a chronic kidney disease model. 
However, the effect of high MW-HA in acute kidney injury is unknown. Our data also 
suggests that HA is upregulated in epithelial tubular cells in an acute kidney injury 
model. 
 
Objective: We hypothesize that tubular cell-specific high MW-HA reduces fibrosis 
caused by acute kidney injury. 
 
Method: We performed unilateral ischemia/reperfusion(I/R) on C57BL/6J male mice 
treated with/without IL-10 and/or 4-methylumbelliferone(4MU), an HA inhibitor. 100 
mg/kg BrdU was given 24h before harvest via IP injection. I/R or sham kidneys were 
collected at D3/7/14 for the levels of HA synthases(HAS1-3) and 
hyaluronidases(HYAL1-2) by qPCR, total HA by ELISA, and fibrosis outcome and 
tubular cell proliferation by IHC/IIF. In vitro, human proximal tubular HK-2 cells were 
used to determine the effect of IL-10 on HA enzymes with/without TGFβ, which mimics 
the fibrotic phenotype. Data mean ± SD; p < 0.05 by ACNOVA(n>2) or T test(n=2). 
 
Results: I/R significantly increases HA production, and enzymes peak at D3. With IL-10 
treatment, we observe upregulated total HA at D3&D7, increased tubular cell 
proliferation, and reduced fibrosis. These effects are lost while HA is inhibited by 4-MU. 
In vitro, TGFβ significantly alters expression of HAS1&3 and HYAL1 compared to 
control, and IL-10 treatment increases HA and restores HAS1 level compared to control 
(1±0.23 fold). 
 
Conclusion: Tubular-specific HA plays a protective role in response to acute renal 
injury, and the upregulation of HA by IL-10 can attenuate fibrosis. We identified a 
previously unreported role for high MW-HA that occurs in response to kidney injury. We 
also elucidated the mechanisms underlying HA-attenuated fibrosis to inspire novel 
therapeutics. 
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Impact of Age, Diagnosis, and Procedure on Complications and Failure to Rescue 
in Infant Surgery 
Steven C Mehl, Jorge I Portuondo, Sohail R Shah, David E Wesson, Monica E Lopez, 
Adam M Vogel, Nader N Massarweh, Sara C Fallon 
 
Presenter: Steven Mehl, MD, Baylor College of Medicine 
 
Background: A substantial proportion of failure to rescue (FTR), or death after a 
postoperative complication, in pediatric surgery occurs among infants and neonates. 
 
Objective: The purpose of our study is to characterize FTR events in infants by age, 
diagnoses, and procedures. 
 
Method: Our group performed a national cohort study of patients <1 year old within the 
National Surgical Quality Improvement Program – Pediatric database who underwent 
inpatient surgery. Patients were stratified into 3 age cohorts: preterm neonates, term 
neonates, and infants. Surgical diagnoses and procedures were identified with ICD-9, 
ICD-10, and CPT codes. Surgical procedures were further classified into elective, 
urgent, and emergent procedures. The association between age cohort, complications, 
and FTR was evaluated with multivariable logistic regression according to procedural 
classification. 
 
Results: Among 46,452 patients, 14% had at least 1 complication with an associated 
FTR rate of 10% (n=609). Among patients with FTR, 65% (n=395) were preterm 
neonates, 25% (n=152) were term neonates, and 10% (n=62) were infants. Seven 
diagnoses (necrotizing enterocolitis–27%; congenital diaphragmatic hernia–8%; 
meconium peritonitis–5%; tracheoesophageal fistula-2%, premature intestinal 
perforation-2%; gastroschisis-2%; volvulus-1%) and five procedures (enterectomy–17%; 
exploratory laparotomy–13%; colectomy–12%; congenital diaphragmatic hernia repair–
8%; correction of malrotation-4%) respectively account for 47% and 54% of all FTR 
cases. Complications (13 – 52%) and FTR (9 – 64%) rates varied significantly by 
surgical diagnosis (Figure). Preterm neonates had increased odds of complications for 
urgent (Odds Ratio (OR) 1.59, 95% CI [1.23 – 2.04]) and emergent (OR 1.58, 95% CI 
[1.24 – 2.02]) but not elective (OR 1.03, 95% CI [0.94 – 1.13]) procedures relative to 
infants. Similarly, preterm neonates had increased odds of FTR for urgent (OR 3.87, 
95% CI [1.62 – 9.23]) and emergent (OR 2.94, 95% CI [1.71 – 5.07]) but not elective 
(OR 1.22, 95% CI [0.77 – 1.94]) procedures. 
 
Conclusion: Preterm neonates account for the majority of FTR cases in children <1 
year of age. NEC and CDH account for 35% of all FTR events. Additionally, elective 
procedures do not increase the odds of FTR for preterm neonates. Our results can help 
guide quality improvement initiatives in infant surgery by targeting high yield pathology. 
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PEDIATRIC SURGEON-SCIENTISTS SUCCESSFULLY ATTAIN RESEARCH FUNDING 
FROM THE NATIONAL INSTITUTES OF HEALTH 
Kavya L. Singampalli, Geeta Shankar, Maumita Sadhukhan, Brandy Xie, Sundeep G. 
Keswani 
 
Presenter: Umang Parikh, BA, Baylor College of Medicine 
 
Background: Academic pediatric surgeons primarily obtain extramural funding for their 
research from the National Institutes of Health (NIH). The R01 grant is viewed as an 
indicator of research independence, while the K-series awards support early-stage 
investigators with protected time for mentor-based research experiences. 
 
Objective: The goals of this study were to 1) investigate the types of grants successfully 
awarded to pediatric surgeon-scientists and 2) determine the utility of the K-series award in 
achieving research independence. 
 
Method: In July 2020, the NIH Research Portfolio Online Reporting Tools was queried for 
grants awarded to all current candidate and regular members of the American Pediatric 
Surgery Association (APSA) between 2012 and 2020. Resident and senior APSA members, 
as well as Ph.D. members, were excluded. K-series grants included K08 and K23. Grants 
indicating independent funding included R01, R21, R34, U01, U54 P01 and P50. Factors 
analyzed included: gender, institution, type of grant, number of publications per grant, 
amount of funding, and K-to-R grant transitions. Univariate and multivariate analysis were 
performed via SPSS, and significance was defined as p < 0.05. 
 
Results: Out of the current 1051 APSA members, 63 (6.0%) held NIH grant awards, for a 
total of 79 NIH grants awarded between 2012-2020, representing $96.8M in total funding. 
There were 13 K-series grants awarded in this interval, including 9 K08 grants and 4 K23 
grants. During this time, 66 independent grants were awarded, with R01 grants comprising 
the majority (78.8%). Notably, there were an additional 10 renewals of grants awarded prior 
to 2012. To assess the transition rate of K-series awards to R awards, 18 K-series grants 
were analyzed, which included 12 K grants awarded between 2008 and 2011 which expired 
after 2012 and 6 K grants awarded between 2012 and 2015, which would have time to 
transition to an R award. Of these 18, 7 (38.9%) successfully transitioned to an independent 
grant. For these individuals, the mean time from the end of the K grant to the beginning of 
an R grant was 1.7 years. On univariate analysis, there was a significant difference in 
number of publications during the K award period between those who transitioned and 
those who did not (15.6 vs 9.9, p=0.04). No differences were detected based on sex, career 
stage, or degree held, and these factors were not significant predictors of success based on 
logistic regression. 
 
Conclusion: In recent years, pediatric surgeon-scientists continue to be successful in 
competing for national research funding, and, similar to historical data, do not depend on K-
series funding as a path to independent funding. Compared to previous eras, there was a 
lower proportion of surgeon-scientists who successfully transitioned from a K to an R award, 
which may suggest that pediatric surgeons are either no longer using the K-to-R award 
mechanism effectively or are not being appropriately supported by their institutions. 
  



 
Presentation #66 | Basic Science | Pediatric Surgery 
 
ROLE OF INTERLEUKIN-10 PRODUCING T-LYMPHOCYTES IN ATTENUATING 
DERMAL INFLAMMATION AND FIBROSIS 
Walker Short, Xinyi Wang, Hui Li, Aditya Kaul, Swathi Balaji, Sundeep Keswani 
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Background: Postnatal dermal wounds heal with scar formation, which can result in 
severe functional and psychosocial morbidity. We recently reported a spatial/temporal 
influx of lymphocytes in murine skin wounds where the recruitment of the CD4+ subset 
correlated with the proliferative and remodeling phases of wound healing. Furthermore, 
in severe combined immunodeficient (SCID) mice known to heal skin wounds with 
increased fibrosis, adoptive transfer of CD4+ total lymphocytes reduced scarring in an 
IL-10-dependent manner. 
 
Objective: CD4+ T-lymphocytes are essential in regulating dermal fibrosis. Regulatory 
T-lymphocyte (Treg) and Type-1 regulatory T-lymphocyte (Tr1) subsets of the CD4+ T-
lymphocytes are potent producers of IL-10, an anti-inflammatory cytokine that we have 
shown to promote regenerative tissue repair. However, the role of Treg/Tr1 in scarring 
is unclear. We therefore hypothesize that IL-10 producing CD4+ T-lymphocyte subsets 
can attenuate dermal wound fibrosis. 
 
Method: C57BL/6J murine(female;6-10wk) splenocytes were enriched for CD4+ cells 
and sorted into IL-10 producing subsets (Treg;Tr1). In vitro, dermal fibroblasts were co-
cultured with Treg or Tr1, and expression of fibrotic (Col-1A, a-SMA), ECM remodeling 
(Hyaluronan synthases (HAS)1-3) and inflammatory (IL-13Ra2) markers was analyzed 
at 24h (qRT-PCR). In vivo, 10^6 total lymphocytes, CD4+, Treg, or Tr1 cells were 
adoptively transferred into B6.CB17-Prkdcscid/SzJ(SCID)  mice that received 6mm 
bilateral dorsal full-thickness wounds. Wounds and spleens were harvested at days 
7,28. Graft uptake, wound closure(H&E) and fibrosis(trichrome) were analyzed. 
 
Results: Elevated production of IL-10 from Treg (1,918-pg/ml) and Tr1 (1,164-pg/ml) 
was confirmed by ELISA. Fibroblast expression of Col-1A was reduced by 52.4% and 
43.5%, and a-SMA was reduced by 25.2% and 44.7%, when co-cultured with Tr1 and 
Treg respectively. Expression of HAS2, implicated in regeneration, increased 3.11-fold 
and 2.95-fold; and IL-13Ra2 increased 3.66-fold and 1.94-fold with Tr1 and Treg 
respectively. Amongst all, adoptive transfer of Tr1 resulted in expedited wound closure 
wounds at d7 with reduced fibrosis at d28. 
 
Conclusion: IL-10 producing T-lymphocytes regulate ECM deposition and inflammatory 
cytokine balance to attenuate fibrosis. Promoting Tr1 recruitment and IL-10 production 
in wounds may be a therapeutic target for to promote regenerative wound healing. 
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Background: Congenital diaphragmatic hernia (CDH)-associated pulmonary 
hypertension (CDH-PH) results in significant morbidity and mortality in patients. 
Endothelial-to-mesenchymal transition (EndoMT) has been established in the 
pathogenesis of PH in many disease processes, however its role in CDH-PH in not 
elucidated. EndoMT is classically demonstrated as loss of endothelial cell adhesion 
molecules CD31 and VE-Cadherin, with increase in expression of Col1A1 and aSMA. 
miR-30a is known to downregulate delta like ligand 4(Dll4), a gene that functions in 
promoting EndoMT via Notch pathway activation. 
 
Objective: We hypothesize that endothelial cells in patients with CDH have increased 
susceptibility to EndoMT mediated via miR-30a downregulation, promoting pathological 
vascular ECM remodeling. The aim of this work is to contribute to the development of 
innovative precision therapies focused on remodeling of pulmonary vascular 
extracellular matrix to improve CDH-PH. 
 
Method: Endothelial cells were isolated from the umbilical vein (HUVECs) of heathy 
control patients(n=2) or patients with CDH (n=4) and sorted using FACS for CD31. 
HUVECS were treated with TGF-ß1 (10ng/ml) for 48h to mimic fibrotic milieu that 
promotes EndoMT. Expression of aSMA, Col1A1, miR-30a(5a and 3p), and Dll4 were 
measured using RT-qPCR and BrdU proliferation assay was performed. Data: mean 
fold change±SD; p<0.05 by ANOVA. 
 
Results: CDH HUVECS demonstrated greater expression of aSMA (4.8±2.2 vs 
1.0±0.1) and Col1A1 (6.4±1.9 vs 1.0±0.3) in response to TGF-ß1 compared to healthy 
control HUVECs. Expression of miR-30a-3p and -5p in CDH HUVECS decreased (3p: 
0.4±0.07 from 1.1±0.02; 5p: 0.7±0.36 from 1.4±0.15) in response to TGF-ß1, while 
healthy control HUVECS increased expression of miR-30a-5p and -3p in response to 
TGF-ß1 stimulation. CDH HUVECs had greater expression of Dll4 after exposure to 
TGF-ß1 compared to control (13.4±1.3 vs 1.0±0.17). CDH HUVECs also demonstrated 
greater proliferation over 48 hours compared to control, with TGF-ß1 treatment resulting 
in decreased proliferation compared to no treatment. 
 
Conclusion: CDH HUVECs undergo raid proliferation, with an increased susceptibility 
to overexpress fibrotic markers and EndoMT with miR-30a downregulation in response 
to TGF-ß. Understanding these mechanisms will help direct effective clinical 
management and development of novel therapeutics for CDH-PH. 
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Background: Burn injury in children continues to be a major epidemiological problem 
around the globe. Acting as one of the major causes of morbidity and mortality in children, 
ranking third in injury related deaths in children aged 1-9. Nearly a fourth of all burn injuries 
occur in children under the age of 16, of whom the majority are under the age of five. A 
contemporary, age-specific model for the distribution of burn mortality in children has not 
been developed for over a decade. 
 
Objective: Using data from both TriNetX, a global federated health research network, and 
the American Burn Association’s Nation Burn Repository (NBR), we investigated non-
survival distributions for paediatric burns in the United States. 
 
Method: Paediatric burn patients ages 0-20 between 2010-2020 were identified in TriNetX 
from 41 Health Care Organisations (HCOs) using ICD-10 codes (T.20-T.30) and identified 
as lived/died.  These were compared to the non-survival data from 90 certified burn centers 
in NBR database between 2016-2018.  The patient population was stratified by age into 
subgroups of 0-4, 5-9, 10-14, 15-20 years. Descriptive statistics were generated and 
statistical analysed by chi-square; p <.05 was considered significant. 
 
Results: 81,507 and 21,442 unique paediatric burn patients were identified in the TriNetX 
and NBR databases, respectively. Overall non-survival rates were 0.62% and 0.52%, 
respectively.  Boys had a higher incidence of mortality than girls in both databases (0.34% 
vs. 0.28% NBR, p = 0.13 and 0.31% vs. 0.21% TriNetX, p = <0.001).  When comparing age 
subgroups in TriNetX, burned children ages 5-9 had significantly increased frequency of 
non-survival, constituting 65% of all deaths (p = <0.001).  However, NBR data suggested 
that children 0-4 experience the highest frequency of mortality (p = <0.001).  Utilizing the 
NBR database to compare TBSA of living and deceased patients, there was a significant 
difference (p = 0.0361) when comparing TBSA 70-79% to TBSA >90% but not when 
comparing TBSA 80-89% to TBSA >90% (p= 0.865). Comparison of ethnic cohorts between 
2010-2015 and 2016-2020 subgroups showed that non-survival rates of African-American 
children increased relative to white children (TriNetX, p = < 0.001), however evidence was 
insufficient to conclude that African-American children die more frequently than other 
ethnicities (NBR, p = 0.054). 
 
Conclusion: Large sample size databases such as TriNetX and NBR afford sufficient 
statistical power to reflect relative non-survival rates in burned children.  TriNetX also 
captures a unique demographic of burn patients not treated at ABA certified centers 
reporting to NBR, informing inferences on results.  However, differences in reporting time 
periods must also be considered.  Furthermore, potential ethnic disparities in paediatric 
non-survival outcomes were identified, meriting further investigation. 
 




