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We read with interest the article by To and colleagues on Intraoperative Tissue Perfusion 
Management by Laser Speckle Imaging: A Potential Aid for Reducing Postoperative 
Complications in Free Flap Breast Reconstruction.1 The current standard for assessing skin 

flap viability is clinical judgement. Invasive technologies such as laser-assisted indocyanine 

green (ICG) angiography have been employed, however, they are associated with high costs, 

possible anaphylaxis, and non-continuous imaging.2 LSCI has emerged over the past decade 

as a method for real-time imaging of perfusion dynamics based on moving red blood cells 

which cause scattering of coherent laser light. Spatial and temporal fluctuations in laser 

speckle patterning allow for 2D mapping of tissue perfusion. However, a significant 

limitation of LSCI is the shallow penetration depth (~1 mm).

Our laboratory has recently introduced a novel speckle contrast diffuse correlation 

tomography (scDCT) device which overcomes the depth limitation of LSCI. The scDCT 

uses a galvo mirror to remotely deliver focused near-infrared point light to source positions 

and employs a sensitive sCMOS camera (scientific complementary metal-oxide-

semiconductor) to rapidly quantify diffuse spatial speckle fluctuations. Since point 

illumination produces high photon density for deep tissue penetration, scDCT enables 

noncontact 3D imaging of blood flow distributions in relatively deep tissues (~10 mm). This 

system also integrates an innovative photometric stereo technique with the same camera to 

obtain tissue surface geometry. The scDCT has been tested in tissue-simulating phantoms, 

rodent brains, human burns, wounds, and mastectomy skin flaps. In a preliminary study 
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using scDCT and commercially available ICG angiography, we observed similar perfusion 

patterns on mastectomy skin flap surfaces. Interestingly, lateral and depth heterogeneities in 

blood flow distribution were captured by our scDCT, suggesting the value of imaging the 

entire mastectomy skin flap volume. In addition, we also obtain 3D maps of tissue blood 

flow distributions. Compared to 2D mapping, 3D imaging quantifies blood flow distributions 

more accurately. We are currently testing scDCT in patients with the expectation that 

perioperative monitoring of ischemic tissues and their recoveries in mastectomy skin flaps 

will provide objective information for the assessment and management of skin flap viability 

to prevent skin flap necrosis and other complications. Since postoperative mastectomy skin 

flap thickness is approximately 10 mm, imaging techniques with depth capabilities and 3D 

analysis may be more beneficial than LSCI.3–5

In conjunction with the findings of To et al, these studies collectively suggest that 

noninvasive detection of light scattering is a promising technology that may be used to 

identify tissue with regional ischemia for varying reconstructive approaches. To et al are to 

be commended for their use of LSCI to assess the intraoperative feasibility of this 

technology. Future work should determine the role of intraoperative non-invasive, non-

contact methodologies to accurately predict tissue viability in both prosthetic and autologous 

breast reconstruction. Identification of compromised tissue intraoperatively may augment 

surgical decision making and allow for revisions prior to leaving the operating room.
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