a5 % 2 oo E O Ot Vol. 45, No. 2
2018 4F 2 A CHINESE JOURNAL OF LASERS February, 2018

JeSER T Z P BOARAE i G R N 5 1 A BFF 58 08 i

BT, #er?, X0, g EEY

rh I RE 2 BE 95 A2 W B o TR BORBESE B, 1195 J5JH 215163

WE OGFAMTEHE AR OCT) REXTAE Y FE & 47 w5 43 98 BN S50 BUAR . 38 8 23 BT 5 5 v A 0 B33 3 10 7
A&, T K BURRE S (932 2 A SUR R AR LS IX 43 I L 8 T B ORE R A T (5 B B T 2R I B S E R
W 779k . OCT AT A At 4 B i 550 BY AT o Bz Jok ol IR B 104 ot 485 30 457 )8 192 » 320 9 A i A L i A8 falc B 240
WA S F B, B OCT(FD-OCT) 3k T 5 8 ol AH £o7 Ji 38 A4 1055 46 000 A0 30 32 00 o 19 6 6l L A8 Ty vk 147 2534
LG AL 2238 3y 53 90 M 22385 1y 7 25 0k 15 B 00 H 82 22 3% 88 O 25 CBUBE 25 L IR 25 0 T I A 3 S RN R 2R B
L5 T 52 o 7 A DA O R U 0 o A TR L S AR IR R O IR AR A B RO L A i — 2D A
WA EH AR T — RIS R k. BRI s AR Y R R AN kAT T R,

KR EYOLE M TR MO Wi

FESES  TN247 XEARIRED A doi: 10.3788/CJL201845.0207019

Research Progress on Optical Coherence Tomography in Detecting
Vascular Flow Field

Gao Feng', Fan Jinyu’, Kong Wen®, Shi Guohua'
Suzhou Institute of Biomedical Engineering and Technology, Chinese Academy of Sciences,
Suzhou, Jiangsu 215163, China

Abstract  Optical coherence tomography (OCT) can image the structure of the biological samples with high
resolution and non-destruction. By analyzing the phase or intensity change of the signal, we can distinguish the
motion tissue and the static tissue in the sampler, and then extract flow fieldfield information. Various methods are
summarized to detect blood flow in blood vessel. OCT has become a powerful tool for the clinical measurement of
vascular microcirculation, since it can image blood vessel in skin or retina without any auxiliary reagent. We
reviewed six typical methods in Fourier OCT: phase-resolved Doppler OCT, phase-resolved Doppler variance,
intensity-based Doppler variance, speckle variance, split-spectrum amplitude-decorrelation angiography, and optical
micro-angiography. Each method has its own advantages and disadvantages on phase stabilization, flow rate
measurement, signal-to-noise ratio, and real time. Imaging schemes are optimized based on the six methods.
Finally, the prospects of OCT are included.
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Fig. 1 (a) Flow rate of blood in a capillary tube; (b) flow rate of blood in retinal blood vessel
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Fig. 2 Tomographic images of a left upper extremity
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as a function of sample number. Thecolorbar shows the wavenumber distribution; (b) the unwrapped local phase of
the MZI signals as a function of sample number; (c¢) the MZI signals plotted as a function of the unwrapped
local phase; (d) unwrapped phase curves as a function of sample number after correction for shifts as
measured by cross-correlation (red curve shifted down compared to (b)); (e) the A-lines of (a) plotted as

a function of the corrected unwrapped phase
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Fig. 12 (a)(b) Structural images of optic nerve head before and after phase correction; (c)(d) phase-resolved

Doppler images before and after phase correction
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Fig. 13 High sensitivity microangiography of mouse’ s brain. (a) Sectional view of two-dimensional angiography;

(b) front view of three-dimensional angiography
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Fig. 14 Example of the backstitched B-scan (in blue) that is used for inter-B-scan phase resolved optical

frequency domain imaging. (a) Image of obtaining specific time intervals by B-scan; (b) structural image obtained

from the first B-scan; (c¢) structural image obtained from the second B-scan
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Fig. 15 Angiography images of macular area (2. 1mm X 2.1 mm) of retina with different time intervals
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