
Prospective, multicenter observational study comparing operative and non-

operative management for grade III pancreatic trauma in children 
 

 

Background:  In pediatric patients with blunt pancreatic body transection, variability exists 

regarding management with early distal pancreatectomy or non-operative management. Current 

literature does not adequately answer the question of which strategy leads to superior outcomes. 

Furthermore, we have previously demonstrated that there is wide variability in how non-

operatively managed patients are managed across centers, and have developed a standard clinical 

non-operative management pathway in order to provide more direct comparison of outcomes 

across centers. 

 

Hypothesis: Early distal pancreatectomy, compared to non-operative management, results in 

improved morbidity in children with blunt pancreatic body transection (AAST grade III injury). 

 

▪ Specific Aim 1: To demonstrate which management strategy, operative or non-operative, 

results in fewer complications in children with AAST grade III blunt pancreatic injury. 

 

Using a prospective, observational study design, children with acute AAST grade III pancreatic 

injuries will be identified and enrolled across multiple trauma centers. Complications related to 

pancreatic duct disruption including symptomatic pseudocyst formation, pancreatic fistula, wound 

infection, small bowel obstruction, and pancreatic insufficiency will be identified and compared 

by primary management strategy. 

 

▪ Specific Aim 2:  To demonstrate which management strategy, operative or non-operative, 

results in shorter recovery time in children with AAST grade III blunt pancreatic injury.  

 

In aim 2, the same methodology described in aim 1 will be used to investigate recovery time, as 

related to time to tolerate a normal diet, number of additional hospitalizations or interventions, 

time to school return, and time to symptom resolution. 
 

I. Study Population 

 

Inclusion criteria:  

o Children (up to age 18) with blunt pancreatic body injury with concern for main 

pancreatic duct disruption on CT scan (confirmed or suspected AAST grade III injury).  

o The initial CT scan should be interpreted by a pediatric radiologist at each site. 

o MRCP or diagnostic ERCP can be obtained to confirm the CT findings, but is not 

necessary. 

 

Exclusion criteria:  

o Presentation > 48 hours following injury or injury time unknown 

o Serious co-morbidities (cardiac, pulmonary or renal disease) 

o Need urgent abdominal operation (ex. for bleeding, bowel injury)  

o Underlying pancreatic disease (chronic pancreatitis) or diabetes 

o Previous pancreatic surgery 



o Immunocompromised state 

o Neurologic impairment (Glasgow coma scale < 12) 

 

II. Recruitment Methods 

 

Assessment of Eligibility:  All children presenting to the participating centers who meet the 

inclusion criteria will be identified by the site primary investigator (PI) or study staff 

representative. 

 

Informed Consent:  Parents of legal guardian will be approached by the admitting surgeon, fellow, 

site PI, or study staff. The observational nature of the study will be explained, as well as 

expectations for follow-up.  

 

Study Enrollment:  Patients who consent to participate in the study will be assigned a study subject 

number obtained from the centralized RedCap database, and basic demographic information will 

be entered. The database will then be prospectively maintained during and after the patient’s 

hospital course by the site PI or study staff. 

 

III. Interventions 

 

This is a pragmatic clinical trial in which the primary management decision (early operative vs 

non-operative management) will be made by the admitting surgeon and clinical decisions will not 

be strictly controlled.  

 

Initial Operative Management (OM) Group 

 

Surgeon will perform distal pancreatectomy within 48 hours of presentation, with spleen-sparing 

attempted. Choice of approach (open vs laparoscopic), method of controlling the proximal 

pancreatic duct, or peripancreatic drain placement are all at the surgeon’s discretion. Serum 

hemoglobin A1C level should be obtained prior to surgery to assess baseline diabetes status. 

 

Initial Non-Operative Management (NOM) Group 

 

Patients will be admitted to the inpatient ward, kept nil per os, and pain control will be provided. 

Management should follow the standard clinical NOM pathway that was previously developed by 

the study group (figure 1 attached). Use of ERCP with stent placement is at the discretion of the 

admitting surgeon. Serum hemoglobin A1C level should be obtained within the first 48 hours of 

admission to assess baseline diabetes status. 

 

Discharge Criteria (same for both groups): 

1. Afebrile for 24 hours (temperature <99.6oF) 

2. Ability to tolerate some oral diet 

3. Adequate pain control on oral medications 

4. Ability to ambulate 

 

 



Follow-up (same for both groups): 

1. 2 and 4-week office visit to assess for short-term complications 

2. At 4-week visit, obtain ultrasound to evaluate for the presence of persistent 

pseudocyst in symptomatic patients (inability to tolerate diet, nausea, epigastric 

tenderness) 

3. Peds QOL administered at 4 week visit and 6-month telephone call by research staff 

4. Telephone follow-up 6 and 12 months after discharge by research staff at each 

center to assess for long-term complications, additional interventions, and 

hospitalizations associated with initial injury  

5. Outpatient lab: Serum hemoglobin A1C level and fecal elastase level at 6 months 

and 12 months after discharge to assess for development of pancreatic insufficiency 

 

IV. Quality Control Procedures 

 

Personnel training. Before beginning patient enrollment at each site, the site principle investigator 

will meet with participating surgeons, surgical fellows, and research coordinators to review the 

study protocol, manual of operations, and data collection procedures.  A standardized PowerPoint® 

presentation and study manual with clear data definitions will be provided to all study staff.  

Attending pediatric surgeons will be instructed regarding the required data elements to include in 

the operative reports and outpatient visits for each enrolled patient, so that data will be consistent 

between surgeons and readily available in the standard electronic medical record.   

Monitoring of recruitment and protocol compliance.  During the trial period, quarterly meetings 

between site principle investigators will be scheduled to discuss the trial status.  The primary 

research nurse coordinator or research resident (under the PI supervision) will be responsible for 

monitoring patients enrolled in the trial, and ensuring adequate compliance with the protocol. Any 

known protocol violation will be reported to the PI and this information will be recorded in the 

study records.   

Assurance of inclusion criteria: Following enrollment, the site PIs will transmit the initial 

computed tomography (CT) images for central review by an experienced pediatric radiologist at 

Texas Children’s Hospital to confirm the findings of confirmed or suspected AAST grade III 

injury. Patients who are determined not to have this injury grade will be excluded from the 

interim and final analysis. 
 

V. Outcome Measures 

 

Aim 1 Primary Outcome:  Persistent, symptomatic pseudocyst formation (at least 4 weeks 

following injury).  The reason that this was chosen as the primary outcome is that this is a specific 

complication of pancreatic injury that prolongs recovery and may lead to additional complications. 

Additionally, this data is available from the largest retrospective study by Ibqal et al. (J Am Coll 

Surg 2014, PMID 24440062), in which the incidence of this complication was 0% in the OM group 

vs 18% in the NOM group; therefore, this trial is powered accordingly. Using standard criteria of 

α= 0.05 and β = 0.80 assuming these incidence rates, we would need approximately 38 patients 

per arm.  Therefore, the sample size for this study is 40 patients per arm (including 10% drop out 

rate = 90 patients total). 

 



Secondary outcomes include these additional complications: pancreatic fistula, wound infection, 

small bowel obstruction, diabetes development. 

 

Aim 2 Primary Outcome:  Time to tolerate a normal diet (without supplemental enteral or 

parenteral nutrition).  This was chosen because it is a continuous variable that is easy to measure, 

and is an important aspect regarding recovery specific to pancreatic injury.  

 

Secondary outcomes related to recovery that will also be collected are: number of readmissions 

related to injury, number of interventions related to injury, days to return to school, days to 

resolution of symptoms. 

 

Data collection:  Study sites will prospectively enter data into centralized REDcap database, which 

will be maintained by the Principle Investigator’s study staff at Texas Children’s Hospital. 

 

VI. Analysis Plan 

 

With a sample size of 40 patients per arm, the estimated time frame to completion is 2 years with 

25 sites (2-4 pts/site/year based on pilot data) for accrual, as long as there are equal number of 

patients entered in each arm (assuming inequality, 3 years), plus an additional 1 year to obtain 12 

month follow-up data, therefore, 3-4 years total. Comparison of outcomes between groups will be 

based on the initial management strategy (intent-to-treat strategy for observational trials) using 

simple T tests for continuous variables and chi square analysis for binary outcomes. Baseline 

confounders and selection bias will be adjusted for using propensity score matching. All statistical 

analysis conducted will be two-tailed, with significance set at p<0.05. 

 

VII. Observational Study Monitoring Plan 

 

An independent OSMB charged with monitoring the overall safety and rigorous conduct of the 

trial will be appointed.  The OSMB will be comprised of subject-matter experts not affiliated with 

the trial and will include a patient advocate, a statistician, a pediatric surgeon, an internist with an 

expertise in clinical research, and a pediatric gastroenterologist. The OSMB will review study 

progress including safety and efficacy semiannually, or more frequently if they deem appropriate.  

The OSMB will meet at the mid-point (after half of the sample size has been recruited) for interim 

monitoring. Based on this, the committee will stop the trial if safety concerns exist or if there 

appears to be a clear safety advantage of one of the arms.  

 
VIII. Expected Outcomes, Potential Limitations and Alternative Approaches 

 

Pediatric surgeons have led the non-operative management of blunt splenic injuries, which has 

become the standard of care with excellent outcomes. Liver and kidney injuries are almost always 

managed non-operatively as well.  Rather than simply assuming, it is imperative that we decisively 

determine whether a non-operative strategy is also safe and effective when it comes to pancreatic 

injuries, given the associated potentially high morbidity.  The goal of this research is to provide 

high-quality evidence that will answer this important question. The results of this study have the 

potential to define the optimal management of these complicated injuries in children, at a global 

level. 



 

Potential limitations of this study are the possibility that not all patients enrolled will have AAST 

grade III injuries, as clear duct disruption can be difficult to discern on cross-sectional imaging.  

If there are is a significantly different proportion of patients with grade II injuries (no duct 

disruption) in one of the study arms, then this could directly affect outcomes. By performing a 

central review of the initial images, we hope to limit this from occuring, and patients with 

questionable grade III injuries will be excluded from the final analysis. 

The alternative approach to this observational trial is a randomized, controlled trial. However, 

not all surgeons within our study group were willing at this time to randomize patients to 

operation or observation given personal preferences and lack of data showing superiority of one 

an approach.  

 



Figure 1

 


