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Laser ‑speckle contrast imaging (LSCI) is a more 
recently developed modality based on speckle 
contrast analysis that provides an index of blood 
flow.3 It allows for noninvasive, noncontact, and 
real ‑time imaging of microvascular perfusion over 
a wide area of the tissue. Of note, this technique 
is user ‑friendly and shows very good reproducibil‑
ity as well as excellent spatial and temporal res‑
olutions. In clinical studies, LSCI is mainly used 
to assess peripheral microcirculation.4 Interest‑
ingly, quite recently, LSCI was applied intraoper‑
atively to estimate parathyroid viability.5 To our 
knowledge, there are no data or studies on LSCI 
and heart microcirculation imaging.

A 65‑year ‑old woman with diabetes and cor‑
onary artery disease was referred for CABG 

Off ‑pump coronary artery bypass grafting 
(OP ‑CABG) remains the current surgical bench‑
mark for coronary revascularization. Howev‑
er, cardiovascular complications, including ar‑
rhythmias, ischemia, hemodynamic instabil‑
ity, or acute myocardial infarction,1 are still 
discussed. Therefore, real ‑time intraoperative 
assessment of coronary microcirculation is of 
paramount clinical value. In recent studies, a la‑
ser Doppler intramuscular probe has been val‑
idated to detect real ‑time oscillations in myo‑
cardial perfusion during beating ‑heart coro‑
nary surgery.2 Although of significant clinical 
importance, this technique remains invasive 
and assesses blood flow over a small volume of 
the cardiac muscle.
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Figure 1 A – intraoperative photograph during median sternotomy: a heart stabilizer in the operation field used to perform left internal mammary artery (LIMA)–left 
anterior descending artery (LAD) anastomosis and a laser -speckle contrast imaging head situated 20 cm above the examined area; B – real -time microcirculation 
imaging by laser ‑speckle contrast imaging: blue shadow (no perfusion) presents both arms of the heart stabilizer with the LAD exposed to anastomosis, contrasting with 
high perfusion (red color) observed in the myocardial tissue before coronary anastomosis (LIMA ‑LAD); C – real -time microcirculation imaging by laser -speckle contrast 
imaging: higher perfusion in the myocardial tissue with extra blood flow from the LIMA to the LAD territory. Circles 1 and 2 are settled to calculate the perfusion values.
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surgery because of significant left main stenosis. 
She underwent percutaneous coronary interven‑
tion of the right coronary artery in 2019. We de‑
cided to perform OP ‑CABG using the left inter‑
nal mammary artery (LIMA) graft to the left an‑
terior descending coronary artery (LAD). The in‑
tervention was performed in a typical way via 
midline sternotomy, and myocardial tissue sta‑
bilizer (Octopus, Medtronic, Inc., Minneapolis, 
Minnesota, United States) was applied to im‑
mobilize the target site of coronary anastomo‑
sis. Blood flow in the LIMA was routinely con‑
firmed by transit ‑time flowmetry.

Here, we present the measurements of myo‑
cardial microvascular perfusion continuously 
assessed by LSCI (PeriCam PSI System, Perimed, 
Järfälla, Sweden) during beating ‑heart CABG 
(FIGURE 1A). Myocardial perfusion was evaluated 
based on speckle contrast analysis, with col‑
ors ranging from blue (no perfusion) to red 
(high perfusion) before coronary anastomo‑
sis (LIMA ‑LAD) (FIGURE 1B). Laser ‑speckle con‑
trast imaging provides a perfusion index pro‑
portional to blood flow and enables an operator 
to record up to 100 images per second.3 When 
anastomosis was completed, clamps were re‑
moved, and the native flow through the coro‑
nary artery was restored. We observed more in‑
tense microvascular perfusion in the myocar‑
dial tissue (FIGURE 1C).

To the best of our knowledge, the presented 
case is the first to document noninvasive real‑

‑time microcirculation imaging on the beat‑
ing heart in a patient undergoing CABG sur‑
gery. Laser ‑speckle contrast imaging can be 
useful, together with coronary angiography 
and fractional flow reserve analysis, to pre‑
cisely identify the need for surgical revascu‑
larization of the territory of a particular, ste‑
nosed coronary artery. It would greatly reduce 
the number of unnecessary and clinically irrel‑
evant coronary grafts. Moreover, LSCI may be 
applied to predict myocardial ischemia during 
cardiac surgery.

ArtiCle informAtion
ConfliCt of interest None declared.
open ACCess This is an Open Access article distributed under the terms 
of the Creative Commons Attribution -NonCommercial -NoDerivatives 4.0 In-
ternational License (CC BY -NC -ND 4.0), allowing third parties to download ar-
ticles and share them with others, provided the original work is properly cited, 
not changed in any way, distributed under the same license, and used for non-
commercial purposes only. For commercial use, please contact the journal office 
at kardiologiapolska@ptkardio.pl.
How to Cite Łoś A, Hellmann M. Real -time microcirculation imaging dur-
ing beating -heart coronary artery bypass grafting. Kardiol Pol. 2020; 78: 780-781. 
doi:10.33963/KP.15322

referenCes

1 Gorczyca I, Michta K, Pietrzyk E, Wożakowska -Kapłon B. Predictors of post-
-operative atrial fibrillation in patients undergoing isolated coronary artery by-
pass grafting. Kardiol Pol. 2018; 76: 195-201.
2 Hellmann M, Piotrowski J, Kaszubowski M, et al. Invasive assessment of 
the myocardial microcirculation during beating heart coronary artery bypass graft-
ing. J Clin Med. 2020; 9: 663.

https://doi.org/10.1016/j.tips.2013.05.007
https://doi.org/10.1016/j.tips.2013.05.007
https://doi.org/10.20452/pamw.14890
https://doi.org/10.20452/pamw.14890
https://doi.org/10.1038/s41598-017-14941-5
https://doi.org/10.1038/s41598-017-14941-5
https://doi.org/10.1038/s41598-017-14941-5
https://www.doi.org/10.5603/KP.a2017.0203
https://www.doi.org/10.5603/KP.a2017.0203
https://www.doi.org/10.5603/KP.a2017.0203
https://doi.org/10.3390/jcm9030663
https://doi.org/10.3390/jcm9030663
https://doi.org/10.3390/jcm9030663

