
 

Date:  Saturday, December 7, 2019 
Time: 10:30 – 10:45 am 
 

Abstract Title: Indocyanine Green Fluorescence Angiography To Determine Adequacy 
Of Burn Wound Excision 

Author and Co-Authors: Paul Frederick Sauer, Jr, MD, (PGY-4), Lesley Wong, MD 
University of Kentucky, Lexington, KY 

Objective: Use ICG angiography to determine extent of excision in burn surgery. 

Abstract: Introduction:  Tangential excision of full thickness burn wounds to 
remove all nonviable, nonperfused tissue ensures a viable wound bed to 
enable vascularization of split thickness skin grafts.  An adequate depth 
of excision is based on clinical judgement, looking for diffuse punctate 
bleeding.  A recent review of the use of indocyanine green dye (ICG) in 
burn patients shows promise in determining burn wound depth.  Clinical 
and animal studies demonstrate the ability to distinguish between 
partial and full thickness burns.  This methodology is suited to analyze 
patency of the vasculature as the ICG is bound to plasma proteins. It is 
also possible to image the tissues at multiple time points during surgery. 
We chose to take this technology one step further to assess adequacy of 
burn wound excision intraoperatively.   

An analogous situation is the use of ICG to assess mastectomy skin flap 
perfusion.  Non-perfused flap edges can then be excised prior to closure. 
In our institution, this has reduced the incidence of post-mastectomy 
skin flap necrosis from about 15% to <5%.  In theory, tangential burn 
wound excision based on real-time assessment of perfusion should be 
able to reduce the incidence non-take of skin grafts due to inadequate 
excision to near zero. 

Methods:  We present a case in which full thickness burns of the feet 
were excised tangentially.  ICG was administered and perfusion was 
assessed prior to excision using a handheld device (SPY-PHI, Stryker).  
After tangential excision, hemostasis was obtained and perfusion was 
assessed again.    Clinical photos of the images are presented.  

Case Report:  The patient is a 46 year old paraplegic male who dropped 
burning paper on his feet.   His initial management was with outpatient 
Silvadene.  The decision to proceed with excision and grafting was made 
on a purely clinical basis.  On presentation for surgery, there was 
erythema of the surrounding skin and the wbc was 20,000. Tangential 
excision was carried out until diffuse punctate bleeding was obtained.  
Excision was to the level of paratenon on the dorsum of the feet and to 



the plantar fascia.  Due to a concern for burn wound infection and the 
viability of the fascia and subcutaneous tissue, allograft was placed.  One 
week later there was reasonable adherence of the allograft, so split 
thickness autografting was performed. 

Results:  Pre-excision perfusion assessment showed no flow in the burn 
wounds on both the dorsum and plantar surfaces.  Post-excision 
assessment showed flow in all areas except for the exposed plantar 
fascia. 

See clinical photos showing pre-excision dorsum, pre-excision plantar 
surface and post-excision plantar surface. 

See Figure 1: Full thickness burn of the plantar surface of left foot prior 
to tangential excision. 

In Figure 1, the plantar surface of the left foot shows areas of poor 
perfusion (darker) and areas of higher perfusion (brighter) prior to 
tangential excision. These darker areas correlated with our assessment 
of the burns as full thickness.  

See Figure 2: Left foot burn following tangential excision with brighter 
areas indicating improved perfusion to wound bed. 

Figure 2 demonstrates these same burns to the left foot following 
tangential excision. Lighter areas are visible at the distal aspect of the 
plantar surface of the foot. It should be noted that the burn depth 
extended to the plantar fascia, leaving most of the midfoot darker in 
perfusion on ICG angiography.  

Following excision of this patient’s burns, we placed cadaveric 
homograft on the wound bed. On post-operative day six, we returned to 
the operating room where ICG angiography demonstrated improved 
tissue perfusion to the wound bed. 

Conclusions:  We present a novel use for ICG angiography for burn 
surgery. For the novice burn surgeon, ICG angiography could aid in 
determining the extent of tissue to be excised and then allow for 
confirmation of viable blood flow following excision. This technology 
could provide an objective measure of tissue perfusion beyond visual 
subjective inspection of the burned tissues. It could be particularly useful 
on anatomically sensitive areas that have been burned.  

The hand held recorder (SPY-PHI, Stryker) allowed visualization of both 
dorsal and plantar surfaces of the foot, which would have been difficult 
with a stationary device.  While our device shows only visual images, 
technology exists to quantify the fluorescence angiography.  This may 



reveal more specific information regarding the depth of excision and 
warrants additional study. 
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Clinical photos showing pre-excision dorsum, pre-excision plantar surface and post-excision 
plantar surface. 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Full thickness burn of the plantar  
surface of left foot prior to tangential excision Figure 2: Left foot burn following 

tangential excision with brighter 
areas indicating improved 
perfusion to wound bed 

 


