
Burn Resuscitation and 
Management for Early 
Responders
BMExtra Group: 
Jacob Ayers (BME), Hannah Kang (BME), Dominique Szymkiewicz (BME), 
Nora Ward (BME), Thomas Yates (BME), Eric Yeats (CompE)

Contact:
Avinash Kumar M.D.



Background/ 
Problem 

Statement

Neural Net and 
Image 

Differentiation

Presentation Overview

User 
Interface
And 
Prototype

Flow 
Chart 

Review

Needs 
Assessment



VUMC Burn ICU

● Vanderbilt Burn ICU
○ Level 1 Burn Center
○ 630 new admissions per year

■ Majority transferred from E.R.
○ Primary Contact: Dr Avinash Kumar



Problem Statement
● Current System: 

○ Wallace Rules of Nine (Adult)

○ Rules of Eight/Palm method

● Problems:

○ Overestimation of burn percentage

■ 79% of TBSA was estimated inaccurately

● ½ of  these burns overestimated by ≥ 5%

○ Overburden Burn centers with patients

○ Does not account for different body types

● Goal: Develop system to rapidly and accurately determine TBSA
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Needs Assessment 

1. Infrastructure Compatibility
2. Safety
3. Patient Efficacy 
4. Performance Capabilities 
5. Cost Efficacy 



Neural Network Model

● Convolutional Neural Network
○ 50x50x3 Images → Softmax Output



Neural Net Update

● Neural Net Trainer v2 Update
○ Through 50 Epochs with 18228 subimages: 

■ Maximum Accuracy = ~83%
■ Minimum Loss = ~.496

○ Reduced Features to 100/Conv Layer
○ Saved into .pb file for mobile version

● Neural Net Predictor v3 Update
○ Input any image
○ Image is split into 50x50 subimages and classified
○ Reconstructed and colored based on classification
○ Control BSA Error: 7%-17%

■ This error translates to .3%-3% error in TBSA



Fluid Flowchart
Parkland 4 Formula
Volume of Lactated Ringers Solution: 
(4mL) * (TBSA %) * (weight in kg)



Flow Chart for Transfer



User Interface - Beginning Prototype 
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Breakdown of Key Branches - Image Capture
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UI Deployment

● Deployed BuilderX React Native 
code to Android

○ BuilderX export had styling, 
formatting, maintainability 
issues

○ Due to ‘component’ 
redundancy and inflexible 
layout specification

● Will adjust UI code over Spring 
Break to fix existing issues and 
add Camera, NN, and TBSA 
algorithm







Validation Metrics

● Sensitivity (Burn Images)

● Specificity (Background and Healthy Skin)

● Similarity Metric

○ Compare the “masks” created by code and 

doctors

● Determine effect on patient care

○ Average time

○ Compare fluid recommendations



Next Steps

● Deployment into Application
○ UI 
○ Neural Net
○ Flowchart Decisions
○ Algorithms

● Validation/Testing


