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Background 

• Technology assessment for new imaging 

device 

• 3-month trial period 



Fluorescence Angiography 

• Indocyanin Green (ICG) is a fluorescent dye 

that is injected via a peripheral IV 

• ICG binds to plasma proteins and is confined 

to the intravascular space 

• If there is blood, there is ICG 



Fluorescence Angiography 

• Near IR laser light is shined on the area of 

interest 

• ICG fluoresces and is picked up by the camera 

• Quantitative analysis can be done using 

calculations of Ingress and Egress of ICG 
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Is it more than a pretty picture? 

• Are there clinical correlations with the image? 

• What does the image demonstrate? 

• How will the results affect clinical decision 

making? 

• Are there any limitations to what conclusions 

that you can draw? 



Diabetic Foot Ulcer 
 
Plantar Ulcer 
 
TCOM at 1st webspace was 41 mmHg 
ABI 0.88 on left DP 
SPP 22 mmHg left great toe, 48 mmHg 
lateral plantar foot 

Pre-HBOT HBOT #40 





Diabetic Foot Ulcer 
 
Pre-HBOT vs. Post-HBOT 
 
TCOM 41 mmHg on 1st webspace 
ABI 0.88 on left DP 
SPP 22 mmHg left great toe, 48 mmHg 
lateral plantar foot 

Pre-HBOT HBOT #40 



HBOT #1 HBOT #23 



Questions Remain 

• Do the images represent a response to 

normal wound healing or to HBOT? 



Sacral Ulcer and  
Chronic Radiation Tissue Injury 

 
History of Radiation for Malignant 
Pilonidal Cyst 
Large soft tissue defect with necrotic 
tissue 
Surgically debrided 
 
Baseline Image 



HBOT #3 HBOT #18 



Sacral Ulcer #2 and  
Chronic Radiation Tissue Injury 

 
History of Radiation for Colon Cancer 
Exposed bone in center of ulcer 
MRI ruled out osteomyelitis 
 
Baseline Image 



HBOT #7 HBOT #28 





Question Remains 

• Can ICGA replace TCOM in measuring 

angiogenesis in Chronic Radiation Tissue 

Injury? 



Confounders 

• How sensitive is the test to the dose of ICG? 

• What does a normal foot look like? 

• How reproducible are the results? 

• How sensitive is the test to external factors (i.e., 

TCOM, debridement, elevation, pressure)? 

• Do you have to do the test before or after HBOT? 



2.0 cc ICG 

3.0 cc ICG 



Confounders 

1. Dose of ICG affects the image 



Question 

• What happens when you inject a “normal” 

foot? 





Confounders 

1. Dose of ICG affects the image 

2. Low Glow does not equal Low Flow 



Question 

• How reproducible are the results? 



Ingress 51 44 

Ingress Rate 1.2 0.7 

Egress 6 1 

Egress Rate 0.1 0.0 

Curve Integral 50354.3 42210.4 

Ingress 27 27 31 

Ingress Rate 0.2 0.2 0.3 

Egress N/A N/A N/A 

Egress Rate N/A N/A N/A 

Curve Integral 17300.4 23903.4 26378.6 



Question 

• Does TCOM testing affect the images 

obtained? 





Confounders 

1. Dose of ICG affects the image 

2. Low Glow does not equal Low Flow 

3. High Glow does not equal High Flow 



Question 

• Should you test before or after HBOT? 



Do you test before or after HBOT 
treatment? 
 
DFU 
 
Immediately Pre-HBOT 
Immediately Post-HBOT 



Confounders 

1. Dose of ICG affects the image 

2. Low Glow does not equal Low Flow 

3. High Glow does not equal High Flow 

4. HBOT does not appear to have an affect on 

image (n=1) 



Other Confounders 

• Was the wound debrided before ICGA? 

• Was the patient sitting/lying on the wound 

before ICGA? 

• What is the camera angle? 

• Does smoking affect the ICGA? 



Clinical Uses 

• Demonstrates perfusion to region of interest 

• Allows you to “see” benefits of interventions 

• Provides increased level of comfort that you 

are making positive progress 

• Allows faster decision making about viable 

and non-viable tissue 



Future Directions 

• Track patients with chronic wounds to determine the natural 

progression of wound healing 

• Track patients pre- and post-revascularization with correlation to 

wound healing to see whether ICGA can predict healing outcome 

• Registry of patients pre- and post-XRT to see whether we can track 

changes of capillary density and correlate with CRTI, as well as 

subsequent images pre- and post-HBOT to measure angiogenic 

effect 



Questions? 

enoch.huang@mac.com 


