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ICG-JOURNEY
2011 IPRAS in Vancouver
2013 A. Salzberg, New York
2014 Aarhus Breast Surgery Workshop -

A. Ashikari, New York
2014-2019 AARHUS UNIVERSITY HOSPITAL
• Breast reconstrution
• Trauma – degloving injuries
2019 RIGSHOSPITALET
• Breast reconstruction

• Localization of perforators
• Angiosome and outline of flap
• Mastectomy skin perfusion

• Lymphatic surgery
• Lymphatic flow to minimize postop

complications
• Oncologic surgery
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THE OPTIMAL IMAGING TECHNIQUE

Any imaging technique should aspire to 
ü have the lowest risk of harm to the patient
ü acquire of the highest quality images 
ü provide the greatest amount of information 
ü be performed with a short duration and minimal burden to the 

patient 

Mohan and Saint-Cyr. Gland Surg 2016; 5: 242

ICG – safe and non-toxic

Fluobeam/SPY-Elite/SpyPhi

Real-time perfusion

Half-life of 20 min – re-assessment - peroperatively
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ICG-IMAGING TOOLS
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PERFUSION ASSESSMENT TOOLS

Spy-Phi - Stryker

Spy-ELITE - Stryker

Fluobeam - Fluoptics
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BREAST RECONSTRUCTIVE 
PROCEDURES

ICG – safety and reliabilty
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RESULTS
Major complications

SYSTEMATIC REVIEW
META-ANALYSIS

METHODS
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SYSTEMATIC REVIEW
META-ANALYSES

APPLICATION OF INDOCYANINE GREEN ANGIOGRAPHY
AUTOLOGOUS BREAST RECONSTRUCTION
ü Reduces the risk of overall major complications
ü Reduces the risk of loss of reconstruction

IMPLANT-BASED BREAST RECONSTRUCTION
ü Mastectomy skin flap

ü Reduces the risk of major complications
ü Reduces the risk of loss of reconstruction

RESULTS
Loss of reconstruction

CONCLUSION
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IMPLANT-BASED
BREAST RECONSTRUCTION
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IMMEDIATE BREAST RECONSTRUCTION
MASTECTOMY SKIN FLAP PERFUSION

Direct-to-Implant Breast Reconstruction With Acellular Dermal Matrix. Salzberg AC, Koch RM. 
LWBK582-c34_p412-419.qxd 8/27/10 9:14 AM Page 412 Aptara Inc

IT IS ALL ABOUT BLOOD SUPPLY
”The critical element for at successful outcome …is 

actually the first part of the ”reconstruction”. 
A well-done nipple- or skin-sparing mastectomy”

Perfusion score 
> 45 % -  98 % sensitivity for survival
< 25 % -  90%  sensitivity for necrosis
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IMMEDIATE BREAST RECONSTRUCTION
MASTECTOMY SKIN FLAP

ICG-A is superior to clinical evaluation

RESULTS
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Sufficient perfusion

Insufficient perfusion

IMMEDIATE BREAST RECONSTRUCTION -MASTECTOMY SKIN FLAPS IN 
SUBPECTORAL IMPLANT-BASED BREAST RECONSTRUCTION

Sufficient perfusion
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AUTOLOGOUS
BREAST RECONSTRUCTION
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EXPANDING OUR MINDSET
AUTOLOGOUS BREAST RECONSTRUCTION

Optimal flap design
Perforator selection
Zones of perfusion
Evaluation of anastomoses
Venous outflow

Saint-Cyr M et al. The Perforasome Theory: Vascular Anatomy and Clinical Implications. 
PRS 124: 1529, 2009
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MICROVASCULAR ANASTOMOSES
FLAP PERFUSION

Perfusion
Sensitivity 37,5 %
Specificity 100 %

Anastomoses
+ patent
22 % non-patent

Venous outflow
Sensitivity and specificity of ICG-angiography reexploration.
Holm C et al. J. Reconstr Microsurg 2010
Assessment of the patency of microvascular anastomoses
Holm C et al. Microsurgery 2009



TINE ENGBERG DAMSGAARD, MD, PHD, MRBS
PROFESSOR, CONSULTANT PLASTIC SURGEON

SYSTEMATIC REVIEW
META-ANALYSIS

METHODS

RESULTS
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RANDOMIZED CLINICAL TRIAL
DESIGN Randomized controlled trial
MATERIALS AND METHODS
51 patients 
Delayed breast reconstruction with DIEP flap
Group 1 - clinical evaluation 27 patients
Group 2 – ICG 24 patients
Outcomes
 flap dimensions
 fluorescence intensity/perfusion
 complications
 reoperations
 Breast-Q 

RESULTS
Fat necrosis – significant
Group 1 59.3 %
Group 2 8.3 %
Breast-Q
Group 2>group 1
 in all domains

CONCLUSION
ICG-A is a safe and efficient tool to enhance
the outcomes of DIEP-flap breast 
reconstruction
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IMMEDIATE BREAST RECONSTRUCTION
DIEAP FLAP

DIEAP- flap
Sufficient perfusionInsufficient perfusion
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NEW STUDIES
PERFORATOR SELECTION
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COHORT STUDY

ICG-A

MATERIALS AND METHODS
67 patients 
Delayed breast reconstruction with DIEP flap
Classification of perforators
 Vertical zone 1
 Vertical zone 2
ICG-A 
 1. one dominant perforator
 2. additional perforator
  Vertical spacing - + perforator from an
  additional zone
Outcomes
 flap dimensions
 fluorescence intensity/perfusion
 complications

CONCLUSION

Adding an additional
perforator increased the 
angiosome/size and 
the perfusion 
of the flap

RESULTS
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AND INNOVATION CONTINUES
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BREAST CANCER – ONCOLOGIC SURGERY

CONCLUSION
Although further studies assessing the feasibility and validation of this technique are required, 
intraoperative ICG guidance should be considered whenever a breast cancer need image-guided excision.

Intra-lesional injection+wire



TINE ENGBERG DAMSGAARD, MD, PHD, MRBS
PROFESSOR, CONSULTANT PLASTIC SURGEON

ICG-IMAGING
SURGICAL MARGINS IN SARCOMA SURGERY

Sarcoma

INTERNATIONAL STUDY 
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ALIGNMENT OF LYMPHATIC FLOW

https://journals.lww.com/plasreconsurg/Fulltext/9900/Lymphatic_Drainage_Reconstitution_in_DIEP_Flap.443.aspx

Overlay of intraoperative indocyanine green fluorescence
lymphangiography images and white light images of a right abdominal
flap before incision

ABDOMINAL DONOR-SITE

Lymphatics 
draining to the
right inguinal 
region

Overlay of postoperative indocyanine green fluorescence
lymphangiography images and white light images of the right abdominal
DIEP flap after transfer to the left chest, at 3-week follow-up

Lymphatics draining
 superomedially after 
alignment of donor and 
recipient lymphatic 
channels

Beth Israel Deaconess Medical Center, Boston

Possible reduction of local complication rates
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IMMEDIATE LYMPHATIC RECONSTRUCTION
TARGETED-LYMPHATIC AXILLARY REPAIR

Boccardo et al 2014
4-year follow-up 
4% experienced lymphedema after ALND and RT (30 %)

Johnson et al 2019
Without immediate lymphatic reconstruction
 ALND - RT 15,6%
 ALND + RT 26,5%

With immediate lymphatic reconstruction
 ALND-RT 4,6%
 ALND+RT 10,6%
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LEVEL OF EVIDENCE
APPLICATION OF INDOCYANINE GREEN ANGIOGRAPHY
AUTOLOGOUS BREAST RECONSTRUCTION
ü Reduces the risk of overall major complications
ü Reduces the risk of loss of reconstruction
ü Localization of perforators
ü Reduce fat necrosis

IMPLANT-BASED BREAST RECONSTRUCTION
ü Mastectomy skin flap

ü Reduces the risk of major complications
ü Reduces the risk of loss of reconstruction
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NOTHING IS REALLY IMPOSSIBLE IF YOU SET YOUR MIND TO IT

THANK YOU


