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Thermal intensity, thermal flux and laser Doppler scans of burn wound regions of interest 0-150 minutes 

post-burn. Deep burns are shown with blue lines, shallow burns are shown with green.

LDI analysis 30-150 minutes post-burn.
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1: Jackson model illustration of the burn 

wound, containing three distinct zones of 

varying vascular, and viability properties.

2: Thermal excitation and dermal temperature 

distribution manipulation from infrared 

stimulation. Baseline thermal distribution is 

shown in (A), excitation (B) and resultant, 

reversed thermal distribution (C).

4: Burn depth to emission relationship. 

Insulation from thermal energy transfer 

provided by the static region of the burn 

wound (A) creates a proportional relationship 

with the emitted thermal profile over time (B).
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ADT analysis 30-150 minutes post-burn.

Computer automated design of the device in 

three dimensions. 

In vivo application of the ADT device. The LDI 

Imaging system is also shown.

Early excision and grafting of burn wounds is critical to 

improve related morbidity and mortality. Surgical 

excisions however, may be too aggressive or too 

conservative due to the lack of early imaging modalities 

for depth characterization.  Advances in specific 

imaging technologies for burn depth assessment 

continue to lag behind other areas in burn care. A more 

descriptive imaging metric is needed to increase the 

accuracy of deep partial thickness burn identification, 

and provide a higher level of precision in order to 

reduce overall grafting area. Active dynamic 

thermography (ADT) is a non-contact imaging modality 

capable of distinguishing tissue of different thermal 

conductivities. Utilizing the abnormal heat transfer 

properties of the burn zones, we describe and examine 

the concept of ADT for early burn wound assessment.

Introduction

Two burns were administered with a 100 °C aluminum 

billet for 3 and then 12 seconds to create partial and 

deep partial thickness burn wounds respectively. 

Quartz infrared bulbs were used to provide thermal 

stimulation at a rate not exceeding 9 °C/minute for a 

total excitation of 7-9 °C. Thermal relaxation was 

recorded using a FLIR Thermovision A40 IR camera, 

and MATLAB assisted image analysis was performed 

to determine thermal intensity relaxation, thermal flux 

and discrepancy between regions of the burn.

As predicted, ADT analysis of burn wounds indicates a 

disparity in conductivity between depths. This lends 

validity to the ADT concept for the purposes of burn 

depth assessment.  Further, ADT was also able to 

complement LDI’s early, non-invasive assessment by 

providing information over the post-wounding 

conversion of the tissue.

Conclusion

Methods

Deep

Shallow

Reference

Immediately

Post-Burn

30 Minutes

Post-Burn

60 Minutes

Post-Burn

90 Minutes

Post-Burn

120 Minutes

Post-Burn

150 Minutes

Post-Burn

T
h
e
rm

a
l 
In

te
n
s
it
y

T
h
e
rm

a
l 
F

lu
x

L
a
s
e
r 

D
o
p
p
le

r 
Im

a
g
e
s

Biopsies stained with Hematoxylin and Eosin. Image (A) shows a partial 

thickness burn, (B) a control, and (C), a deep partial thickness burn with 

inflammatory cell content and epidermal fragmentation.

3: Thermal profile patterns as a function of 

heat transfer and time. Initial profile indicated 

in (A) shows minor thermal relaxation from the 

excited baseline. After vascularity-dependent 

cooling, (B) indicates the thermal isolation and 

continued radiation of the deep wound.

ADT analysis was able to distinguish thermal flux 

between deep and shallow burns as early as 30 

minutes post-injury, and demonstrated maintenance of 

this trend throughout all remaining time-points. It was 

also shown that as time passed, the degree of 

difference characterizing the burned regions increased 

several fold. Laser Doppler imaging (LDI) was able to 

show perfusion differences immediately following injury, 

however it did not indicate any change in wound 

progression as was seen with ADT. 

Principles of ADT

Results


