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Abstract Functional imaging techniques have been continuously developed based on optical coherence tomography
(OCT). OCT angiography (OCTA) technique employs the relative motion of red blood cells and surrounding
tissues as the endogenous label for blood flow. By analyzing the dynamic optical scattering characteristics of spatially
scattered signals in OCT, the blood flow motion information is extracted. Thus, OCTA enables an in vivo, label-
free, and 3D high-resolution blood flow imaging by distinguishing dynamic blood flow areas and surrounding static
tissues in three-dimensional space. The optical attenuation coefficient (OAC) algorithm evaluates the degree of
tissue damage and accurately reveals tissue activity by analyzing the attenuation characteristics of spatially scattered
signals in OCT with depth. OCTA technology and OAC algorithm enable in vivo, label-free, 3D high-resolution,
and long-term monitoring of stroke progression in real time, including real-time assessment of ischemia and blood
flow reperfusion, and tissue damage and its degree of recovery. A systematic review is made on the development of
OCTA technology and OAC algorithm, and the progress of related stroke research is further introduced. The above-
mentioned OCT technology has important application value in the field of biomedicine.
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Fig. 1

Linear convergence relationship between OCTA decorrelation and iSNR, and OCTA decorrelation variance *?

(a) Schematic of OCT dataset; (b) linear convergence relationship between OCTA decorrelation and iSNR, M =99,

T=40, N=23960; (c) linear convergence relationship between OCTA decorrelation and iSNR, M =15, T =20,

N=300; (d) linear convergence relationship between OCTA decorrelation and iSNR, M =15, T=10, N=150;

(e) relationship between standard variance and mean value of decorrelation for all static voxels;

(f) relationship

between the square coefficient of variance and average kernel size for all static voxels
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Fig. 2 OCTA projection based on depth-adaptive threshold and vascular morphology filtering (scale: 400 pm)H® .

(a) Blood perfusion projection in the shallow layer with global threshold; (b) deep perfusion flow projection with

global threshold; (c¢) blood perfusion projection with depth-adaptive threshold; (d) blood perfusion projection after

using depth-adaptive threshold and three-dimensional Hessian matrix shape filtering
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Fig. 3 Verification results of HDM in the phantom (scale:

500 pm).

(a) OCT structural cross-section of the tissue

phantom; (b) OAC of tissue phantom obtained by different methods; (¢) statistical distribution of OAC of regions

of interest (ROI 1 and ROI 2) , corresponding to the different methods in Fig. 3 (b); (d) ability of

different average methods to distinguish two regions under different average nuclear sizes
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Fig. 4 OCTA imaging results of rat cortex (scale: 400 pm)PY.
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(a) OCT structural cross-section; (b) OCTA cross-

section; (c¢) 3D OCTA angiogram; (d) OCTA projection of all depth; (e) projection of shallow blood flow;

(f) projection of deep blood flow
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