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OCT (time-domain optical coherence tomography, TD-OCT)
F4iEE, OCT (Fourier-domain optical coherence tomography,
FD-OCT), FD-OCT X A L4 43 A 3% 3 OCT (spectral-
domain optical coherence tomography, SD-OCT) Fl 5 5
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Table 1 Analysis of the advantages and disadvantages of HR-MRI, CTA, DSA, IVUS, OCT and comparison of their clinical performance
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PJ#EA); NIRS: near-infrared spectroscopy (IT£L/MEii%)
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B 1 k4 OCT £#E™™, (a) TD-OCT; (b) SD-OCT: (c)SS-OCT
Fig. 1 Schematic of fiber-optic OCT”**"\. (a) TD-OCT; (b) SD-OCT; (c) SS-OCT
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%2 FD-OCT 24X MHRAK A 0E %

Table 2 Key performance parameters and influencing factors of FD-OCT systems
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Fig. 2 Catheter-based fiber-optic OCT probe “***. (a) Forward-looking type; (b) Side-looking type; (c) Proximal scanning type; (d) Distal scanning type

FEVERESRTT . BEi MURIBOT S TRk ] 1 mm 425 LA
/N s UK S 7 DR s 2 B B Rl A O T
360°FI M RLUE TEAIRTBE 5 e S04 A-scan R 42 T}
% MHz 905, ARNE Tizshthss; kit
Fe S 2R OCT F 40w AR B TR, R AIG
T RGP R T4

SEAESR . ML OCT 44 ot 42 M BOK G062 7
PERMPLALAE IR, SEB T 4548 1 i S8 e k4 /INFT AL AR
PERERY B E T, FEBCSKLES T, Li 55 5T 3D
FTENEARTIF & T — Tl OCT #43k il 7 i (5] 3(a)),
T RAHROE T RE 3D AT B AR AE SR 2F S T
B IER 22 MR A A h il RO AT, X
Je I HE A e/ A Rl 3D BRR Sk —— IR AR
47 0.457 mm, FIFEEAR/NT 0.5 mm R AH/N A 4T
UG . 25, Pereira 457 1E 2024 ETF R T —
TR KAMEAL 0.39 mm, S 190 em B KA ATREE Y
TR Ak P 28 527 AH T W7 2 434 (neuro optical coherence
tomography, nOCT) #3k o ZEAREAE &5 19 R UE R
T 100 dB) FlH G f i 1] 70 B (BRAE 10 pm), SEBL T
XF IRk e o BER . TR RS o TESk R
REFIARGEIIRE T T, Kang 5557 $2HH T —Fh LT/ B0 B
H AU GRIN (graded-index lens, GRIN) i 4% it Jo v F- il
% ICOCT (intracoronary optical coherence tomography,

ICOCT) 43k, LABER UG i WA o Dhi2 515 5 ik
[, ZESLTEZS S0 3 mm ERERIN, LB
1 35.1 pm PR E 753 um, ML GHES B8
WEIed oA . SRR M/ NE R . BfJS . Tang
ST BT B EOE A T U ) DR R IR S 38 B 1 AT HE s
23 [\ i Z R L ERe 524, SR T ot ar ik U
o 2% 8 1 W J2 45 45 R 48 (polarization -sensitive optical
coherence tomography, PS-OCT) 7EAT & fif AMm RS T
MIER LS BRI (151 3(b))o 1275 R AL XS LT 2R 50 H
PRAFEA R AR BB S AME , A RERTT T BUR AR
FEPEFNHERA 1

OCT {1 UGB 3= ZHMEZH 2R O R, ez %o
SR BRI RN, [, ZERTITLANER SR,
HARREH LR LRG0T A e —E Rk . R
SERGX SE R pE , BETE NGB OCT 5 HAB MR H A
(FOLRUR . AR . e UGS 454, LIRS |
RS TEE, RETHSWMER T S . 7EvRAb
FBEEARRI M, Yin F57 & T EHCK OCT 2
AUPF (BRBDLET | BT RGBS . HAKE) 5 40
MHz il ¥ PZT-5H #7 (Ultrasound, US) # g g Al 45 &
1 OCT-US #:k (5] 4(a))o ZIRLTRA4M T OCT {LAREM
GO RZ G R B , REAS S I BE 422 SRR AR 2
P WER AL o 2018 4F, Sheth 2™ 1 R 75 A& P I

250268 (Page 6 of 22)


https://doi.org/10.12086/oee.2026.250268

T KRR, %5, JeHL T2, 2026, 53(4): 250268

https://doi.org/10.12086/0ee.2026.250268

a b
Artery Catheter X Reference arm
— sheath  + Off.axis mgm
freeform (o} = E:- o,
: olarization detection
T \TIR mirror
e Planar =
g surface No-core
RE. fibre Gs
Handbeld probe L
Single
mode o —
fibre ample
A 3 MAA OCT #£k. (a)A&5% 3D 4797 A A4 1% Y (b) £44 PS-OCT & %7 & AL

Fig. 3 Side-viewing OCT probes. (a) Ultra-thin endoscope design based on 3D printing"”; (b) Schematic diagram of an all-fiber PS-OCT system
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Fig. 4 Integration of side-viewing OCT probes with other imaging modalities. (a) Schematic of an OCT-US integrated system"”; (b) System architecture of

the MS-IVTM platform®™; (c) lllustration of an intravascular OCT—FLIm system for coronary imaging"”; (d) Dual-modality intravascular catheter combining
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Fig. 6 OCT imaging results applied to aneurysms and intracranial atherosclerosis. (a) nOCT applied to recurrent aneurysms®®; (b) nOCT applied to primary

aneurysms"”; (c) HF-OCT applied to intracranial atherosclerosis®™; (d) nOCT applied to intracranial atherosclerosis

[50]
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Fig. 7 OCT applied to carotid artery stenosis and coronary arteries. (a) DSA and OCT findings of LICA lesions”™; (b) Colchicine stabilizes coronary
[106]

atherosclerotic plaques

250268 (Page 12 of 22)


https://doi.org/10.12086/oee.2026.250268

TTREE, %S¢ T2, 2026, 53(4): 250268

https://doi.org/10.12086/0ee.2026.250268

FAR M ISR AR LHLVRAE , AR 11 Bifi 0 ok o6 R 1 Ak
HEREAVIE OLHAT B, 48R T S P P R A RS AR
A sh ko AR Ak 2k AR ISR FUAZ DMAFAE . 2024 4,
Han 5" i — S AT WM ISR B, KT
207 i) OCT 5] 5 5 381 {4 il 4 1% % 51 F ~ PCI 94K
o WL, OCT 5| AN EHE T RERE
B/ NVE I B2 (2.36 mm vs 2.15 mm, P <0.001), &
FRRRT 24E N EEA RO L ZF 4 (major adverse
cardiovascular events, MACE) [1) & 4= XU .

5 AILE&EE OCT WL ANIME ST iy
Rz F

5.1 Al £ OCT Elfg iR B F S AR 2

TEI RS2 3 B, OCT 8144 A2 38 i 18 Ife 6 Fif
KAREEHE 22 AR, 1A T BER 5 A RUb g
T SepkE BT AL TR RS SRR A SRR
AKVPAL 0 B 3h ik 74, I LR N 58 MUK B 1 43
O BEE IR A, OCT BRI HHE 55 15 i 2m
bR A AR I . EREHGR RS 0207w, L5
LFEWRERE AL BEHL (TCFA) 5T 7 1 20080 PR 1A
HE LB A0 FAFE 10 A5 4 K T P A BE B2 [ 3 A L L )
PAPERE A, 2020 4F, Min 25" 4821 T 35T DenseNet
() TP TR S IR IR 3 TR S A8 X
B AZAANFESE APy T EAT O S RE T o 25
WiZGAF) 92.8%, TEREAS OCT M6l FE41 it 7 2 e
%N 91.3%; FE+ TCFA WEHRMUT, LT 4EmE {7
(9 UE i 2 ik 93.4%, Park U HE b T T
Transformer AR 22 SRR, 45 A AHARIT) B 25 {5 B I F
Bl RIS R 2 W2 4 (€] 8(a)), TEBEHZ DR
LWL % AUC ik 0.94,

UG EIVER OCT rHrh iz AR 55, AR
2 I N CNN 3] Transformer B9, FEEAZE
BESAM B, FETRER U B RERSTE 0.07 s N5EK
iR A 340 E), H Dice REAF] 0.764; HT 1%
Z A CNN 1, AUC {EI R 0.96""", 415548 CNN 45
FAFEAL B WLBEHR ISR RN AE e Dl st 42 Jm) 1R S0
SIS LR, Lin 257 2 T —FPIET Transformer
(48 I 2% (AFS-TPNet), HoZwmhdasfl & 1 i 9m FH AR
Sy EVSHR N GE 25 BB B, RS A ST L

R (5] 8(b)), ToU 3k 0.721, HIA fxJeikiY CNN A
Transformer 2R3 T 6.58% ., RS HIBES > E175 18
Chu 217 T T U B0 45 5 25 - A5 2 22 A ol 3D
ARG 2 SRR, ST T 2R e Badh . 51k
FAE BT A0 00 HE R 2253 51 97.6% . 90.5% il 88.5%
Tang 55" $EHH =20 HESE (B M o . USSP RIBER A3
E0) oAb L5500, Sl T A5 Ak BEBR AN IS U BEER Y Dice
FEOGT RN 0.718 F10.605, itk — L EEFHA BEH L ¢
fE 525 Se i m BAFHRCR, 45623 WA e i {5 8
f) Transformer U FR£51* 1 MAPI-Net R gl H
BEARTE T EREE . Liu & - T —Fha S h g4
TN U-Net P45 1) 22 BEH 2 R 43 BIBIAD (1] 8(c)), ST
PRI 27 4E . 55 A RN AR BT BE BRI Dice R 853 0 N
0.8282. 0.7408 F10.7052,

BEXF MGG OR TR R, W58 I A e o0 45 A ke
T OCT & AT 123 (8] 43 BE R 1 L BR ), G 25 4
1 UG AP {5 M4 L (PSNIR 4275 24.96 dB) R/ HER (3R T
1.2 )0 Ay S SR A3 M AT 45 B B e o o ) RS A
PRSI Ay E S T, PTG SR L A
BE R o3 50 R0 I 53 B AT 5 WU 1 R 3 i
Huang % B 4545 BIH 12y kSRR Y U-
Net 145 (1] 8(d)), 3 ok 389 3 RRAE B2 BURN 22 U {5 )8 4%
B, BRGE TR B SN e 4 1 A BE A Y
Gy ElEEYE; Guo ! IR IR T U-Net LA 222 07
B, RN - BT S Sl T R B Ay XS
J A ET 55 R B 2 S B R S R IR AR L SEmHEAR
SR )R, Balaji 25 4R Y T — 45 4 CapsNet 1
CNN HY 20 M 28480 DeepCap, 75154354 HIHS B 1 )
ff, 7E GPU fil CPU A58 T 43 I SL BLZY 70% il 95% 1)
HEHE FEHE T . Lau %517 $2 1 2000 ME A B 22 2%
BEAY 33T — U Dy 22 20 2 R GhE e T OB Y Ak
FGACEE, SCBLT S A s o5l

OCT SR AL 43HT 71k BB A A e S AR TR 5]
SER o E B EUR IR TR AR R, B R 22
RUBGAS W AG B . &R kAl . ik B, NET
CNN [ Jmy # F7 AE $2 BG4 % Je S 5] A Ll 5
Transformer 2244 (1) 4 @5, & 2T 17X 2 2% A8 1)
RIS ERRE ; fE1T5 b, MWBA—BE i e 5] %
FEPIBEHR R B 5 AE RKVHl ;. 7EERE , Raik
5SSl AT RAY ) PRS2 AR . RO
A2 R 2 O BRI . B A RE S $E T

250268 (Page 13 of 22)


https://doi.org/10.12086/oee.2026.250268

TTREE, %S¢ T2, 2026, 53(4): 250268

https://doi.org/10.12086/0ee.2026.250268

a Prediction b
?
Linear classfier

Auxiliary

B ) s s s Y s s [

Another transformer

[CLS]token

+:IE==

Transformer Add & a||ze

Feed iorward Feed forward

OCT frames CNN backbone

of a iaﬁent .

Positional encodings

— [/

H/4AW/4xC, | s

Hisxw/exC, |

H/6xW/16xC,

H/32% W/32><C

--I | i ‘

) Conv 1x1 i
I 777777 | 15 Ff 9 ‘:—@J‘;[ Stage 2 4—‘ Stage 3 Stage 4 :
T ol D ‘ ]

loss
Encoder

Conv 7x7
54 |

)

block xN;
block xN,

AFS module
Transformer ||
AFS module
Transformer

(" Transformer ||
| blockxNn, )

Master L Decoder

loss

J IRl
ly
HH

J Convolution

layer

] Attention
layer

| DCM layer
Max-pooling
¥ layer

-

IRIE W ot

| =4
) EEEY () Conv 21 (3) muitply

V Adapn ive . G52

...................

B 8 OCT 5 Al 44940 4427
(c) % %519 %44 : EDA-UNet #2321,

Channel attentios
Input (

feature

[ spatialattentio DCM layer Up-sampling

layer

Output
feature

o (@) FEHAZ4RIRH L BT Transformer A3,
(d) & LR

Attention \ayer

(b) EX BBk > %] : AFS-TPNet 423,
: Weakly Supervised Attention Network £ 3"

Fig. 8 OCT combined with Al-related models. (a) Plaque erosion identification and diagnosis — Transformer module™™; (b) Coronary artery

[120],

segmentation — AFS-TPNet module

weakly supervised attention network module

; (c) Multi-class segmentation — EDA-UNet module

4. (d) Vascular stent segmentation —

[126]

Lo 5l R TAE A
THT e PRV o

RS, DASEHL OCT-Al H AR 14

5.2 Al-OCT R&GHllmRE: ¢ 555 IE 7 R

BT, AI-OCT F 4l RiL 4k O U B 2 e
BT HE A 8 G 22 vt i PR IS R Mk A R B
1 ALFBIIG R T 58, FLASH i3 (NCT05388357)
FEREMETAEZ — . %0 i [E Medipixel 22 7] #2143t
AT e AR RN 4 3+, Seung-Jung Park 1+ & FC A BA £t
DT IR S . A Ry — T Z vt BEALM EBF5Y, FLASH
RS B 7E e AL S B e 5 ik 70 B (AT-QCA) 5 OCT
T8-S PCIER, LA PCIJG 28 5/ A2 (min stent
area, MSA) fE b EH L5, 45 R R, AI-QCA 8§F:1)
PCI 7£ MSA 42185448 br L5 OCT 8 S A% TXF
HRAL, $0UE T AL THAEN ANIRIT AR50 B i T 74k
SiG ARG, ERL AR 7, RS (Abbott) 23 H

% Ultreon 2.0 #1152 HEE OCT 5 AL A 3k
Reml & IR EBHERGZ —, ARSI A1) B 3]
D S SRR L TR SR FER, ROLERTT S
ARRERH BRI A4 DG AT-OCT KERIbREE Al-
OCT HEARFENG R it — 2ok b . I BERUARNAE )
WABESE | 50 Ai B S R B O T R B, IR e
S IR AR RO 1] S PR e R, B sh AR s A fe i
Il AR R, 2R THE W — ﬁ%\?%ﬂ&ﬁ
[E] .l B TR S RS, LT N E
BUE” 8“7 sk, REHTTC A KEMRIER
Al FIHLER 2% 2T 78 IVOCT R, (HR 25 &£ M)
BERUISAEAE T 2 SR B (BT ik = 123 5 LR AT il
I PRI UEAS LS, IXRI, Aok AI-OCT REEmR A
FER RS . BRI B 2 s I I R T 37 R
GLRAIE, DAL EAS TR R By rhoC v 58
Sametl, NIRRT 2 0 F 29 5E vl SRt

250268 (Page 14 of 22)


https://doi.org/10.12086/oee.2026.250268

TTREE, %S¢ T2, 2026, 53(4): 250268

https://doi.org/10.12086/0ee.2026.250268

6 ,'E'\éa'—%%tzﬁ

OCT F AR B AE i 1L AP H A 5 5 1 R 2 e
BAS T RERE, W H TR RSk . Sish ik K&
Pt N Bl DK ) s RERE AL BRER AR, TRy SRR AR YT HR A
BRAGTE S . LN, OCT B AR INAS 3 4 A i)
HBRG TR, HFRSEEERIkAN AR iy L
PAbEsF . SR, OCT 7O il 45 45Tk iy 1o FH AL T Ife 25
P :

1) ZESRE . OCT MBS UG AEERAE LI 21
TFEUR AR DAL R A 422 2458 . OCT 5 H M54
AR (@IVUS. MRIL. CT)Z5HHHEEEL AN, LHE
AT 1ML AE BE 25 AL FNBES R R DEA 2 s 28 U3 19
WP R R . X T 2R R 3 H R
T A NS A R RGT L SCER R R R R
e [ SRR B IR A S AR M A

2) PRI, BRI OCT SRyt H, H
P PRS2 e rh 2 B3 i A3k B TOKR G . KRGO
OCT (micro-OCT) fE b —Fh e it i) OCT R4, REWEHE
Mt 1~3 pm PR TR, AL I A RE P A SR 2
ARG LT R R SRWMNME, 757 i e A
ZH A o M EGOR S 3 T T A [T R

3) B S, OCT UL AITR A ST AT i BE R34
N L 28, H 302 S R Tz AR bR AL
M. NTHEBEMRLI AT ERA SR . G 22k
FRASARERAE R = S R TR R AR AR . SR,
BB AI-OCT REAEEHERHEAL . AEA T fif Rk S
I DA % b 55 7 TEIATH T I R e Mk o

4) ERFINH . OCT FEMAE AR, T BiffErt
SERIA RRAR O T EHR (B R St e ) T e s | ki
BT . B FEEAERER . SRR IRAH OGRS, AR
TABEHERT . TR AR BRER K L R O R by A0k
AP TIGIR, RE— R B 1 R 4
WU o AN, DR HAT B S AR AR B I AR
FTh RS OCT AN PRIV i) RIS 7 [ 22—

5) ki, OCT BARTEHR K R . UGB 5 &
Ge Tk AR T A O E: HEk b 2 2 AR
BN T AR e o AR sZ BB b 3 5 IR 3
FRPEBRE; EE 2 E BT, SRR 5 H i
MR BE AR o R T 2k Se R, W58 & E L 3D
FTEN S MEMS AR SCH Z K 5k 5 4546 VCSEL #

e 5 R TR pa LS A 5IREE
)RR F SN SR RE T . Aok, BRI BAR/ N T
0.3 mm MYV SR REA & i, S U AR e
5 ALR:, SRt RS el

MG FOF AT s, B0 M5 2 T 5 7E 2024
AEAIE LN 537 123670, FTE 2033 4RKHE E 2 1067
fe378, FEGHEK R (CAGR) 8 7.8%"", 5L
A, 4Ek OCT W& T T2 2032 F4i53140 33.2 12
ETC, FEAWKRAN 12.4%, TR HRHHE K3
KU HE N TR RE . OCT R8T B0 i L4 11 A
FERIEMRIIEAEHES T, OCT FoR B2 K% J g U ik L5 9%
FIZW S5 P USRI ek T H . BRI, A T S
RO SIRRT R, HAEZSEERGE . BERSHER
75 ) AN WESEEE =7 eI 8 0 Ly N e DY &7 S S ann
GO Ty i — D5 . ARk, BT BB 5 I KR
A, OCT A EHRTLES AR IZWiIKT . RP#EIE
FEMERE 5URACR

& Sk

TITREE . W4t WIERERRICER | B, IR CEE; Ea
12, B FRIRICIERE, BB AR ESTESCHE
R IR SCIRLER, R H A BT A,

Flahe
BT8P e

S8 3 Hk

1. Khan S A, Pervaiz F, Afridi S, et al. Hypertension: a suffiecient risk
factor for cardiovascular diseases[J]. Pak Armed Forces Med J,
2021, 71 (3): 1103-1106.

2. Mensah G A, Fuster V, Murray C J L, et al. Global burden of
cardiovascular diseases and risks, 1990-2022[J]. J Am Coll Cardiol,
2023, 82 (25): 2350-2473.

3. World Heart Federation. Cardiovascular disease (CVD)[EB/OL].
Geneva: World Heart Federation, 2023. [2025-10-29].
https://world-heart-federation.org/what-is-cvd/.

4. GBD 2021 Stroke Risk Factor Collaborators. Global, regional, and
national burden of stroke and its risk factors, 1990-2021: a
systematic analysis for the Global Burden of Disease Study 2021[J].
Lancet Neurol, 2024, 23 (10): 973-1003.

5. Docbook. Release of 2023 china mainland percutaneous coronary
intervention registry data [EB/OL]. (2024) [2025-10-29].
https://docbook.com.cn/information/1784.

Docbook. 2023 4F H [ J i il X 56 .0 5 A A IR 97 10 0 B0 2 A
[EB/OL]. (2024) [2025-10-29].
https://docbook.com.cn/information/1784.

250268 (Page 15 of 22)


https://doi.org/10.51253/pafmj.v71i3.4021
https://doi.org/10.1016/j.jacc.2023.11.007
https://world-heart-federation.org/what-is-cvd/
https://world-heart-federation.org/what-is-cvd/
https://world-heart-federation.org/what-is-cvd/
https://world-heart-federation.org/what-is-cvd/
https://world-heart-federation.org/what-is-cvd/
https://world-heart-federation.org/what-is-cvd/
https://world-heart-federation.org/what-is-cvd/
https://world-heart-federation.org/what-is-cvd/
https://world-heart-federation.org/what-is-cvd/
https://doi.org/10.1016/S1474-4422(24)00369-7
https://docbook.com.cn/information/1784
https://docbook.com.cn/information/1784
https://doi.org/10.12086/oee.2026.250268

JTTRER, 45, JEHL T HE, 2026, 53(4): 250268

https://doi.org/10.12086/0ee.2026.250268

20.

Research Nester. Neurointerventional devices market size and

forecast, by indication (stroke, brain aneurysm): product;

application—growth trends, key players,
2026-2035 [EB/OL]. (2025-08-12) [2025-10-29].
https://www.researchnester.com/reports/neurointerventional-

regional analysis

devices-market/7312.

Xi J F, Zhang A Q, Liu Z Y, et al. Diffractive catheter for ultrahigh-
resolution spectral-domain volumetric OCT imaging[J]. Opt Lett, 2014,
39 (7): 2016-2019.

Huibers A, De Borst G J, Wan S, et al. Non-invasive carotid artery
imaging to identify the vulnerable plaque: current status and future
goals[J]. Eur J Vasc Endovasc Surg, 2015, 50 (5): 563-572.

Suh P S, Jung S C, Moon H H, et al. Diagnosis of unruptured
intracranial aneurysms using proton-density magnetic resonance
angiography: a comparison with high-resolution time-of-flight
magnetic resonance angiography[J]. Korean J Radiol, 2024, 25
(6): 575-588.

Abouelnour A, Gori T. Intravascular imaging in coronary stent
restenosis: prevention, characterization,
Front Cardiovasc Med, 2022, 9: 843734.
Saboori M, Hekmatnia A, Ghazavi A, et al. The comparative study

and management[J].

on diagnostic validity of cerebral aneurysm by computed
tomography angiography versus digital subtraction angiography
after subarachnoid hemorrhage[J]. J Res Med Sci, 2011, 16 (8):
1020-1025.

Wang X, Matsumura M, Mintz G S, et al. In vivo calcium detection
by comparing optical coherence tomography, intravascular
ultrasound, and angiography[J]. JACC: Cardiovasc Imaging, 2017,
10 (8): 869-879.

Omatsu T, Sotomi Y, Kobayashi T, et al. Quantitative validation of
the coronary angioscopic yellow plaque with lipid core burden
index assessed by intracoronary near-infrared spectroscopy[J]. J
Atheroscler Thromb, 2022, 29 (3): 362-369.

Barus$ P, Modrzewski J, Gumiezna K, et al. Comparative appraisal
of intravascular ultrasound and optical coherence tomography in
invasive coronary imaging: 2022 update[J]. J Clin Med, 2022, 11
(14): 4055.

McGuire C, Shlofmitz E, Melaku G D, et al. Comparison of
quantitative calcium parameters between optical coherence
tomography and invasive coronary angiography[J]. REC: Interv
Cardiol, 2022, 4: 6-11.

Combaret N, Amabile N, Duband B, et al. Contribution of the
optical coherence tomography
Cardiovasc Med, 2023, 24 (3): 93.

Duan Y Y, Jing L M, Pan S, et al. Optical coherence tomography:

in calcified lesions[J]. Rev

evaluating the effects of stent boost subtract imaging on stent
underexpansion in STEMI patients[J]. BMC Cardiovasc Disord,
2022, 22 (1): 62.

Kubo T, Nakazawa G. Optical coherence tomography criteria for
stent optimisation[J]. Eurolntervention, 2022, 18 (2): €99-e100.
Huang D, Swanson E A, Lin C P, et al. Optical coherence
tomography[J]. Science, 1991, 254 (5035): 1178-1181.

Liu D J, Huang Z Y, Li Z R, et al. Recent advances in micro-
endoscopies based on optical coherence tomography (invited)[J].
Laser Optoelectron Prog, 2024, 61 (2): 0211025.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

XIEZL, BORERE, 2R 0ok, A5 AR T BT AN B AR 52 E
' (Fe)[J]. WO 5O 7o, 2024, 61 (2): 0211025.

Fercher A F, Hitzenberger C K, Kamp G, et al. Measurement of
intraocular distances by backscattering spectral interferometry[J].
Opt Commun, 1995, 117 (1-2): 43-48.

Wojtkowski M, Leitgeb R, Kowalczyk A, et al. In vivo human retinal
imaging by Fourier domain optical coherence tomography[J]. J
Biomed Opt, 2002, 7 (3): 457-463.

Nassif N A, Cense B, Park B H, et al. In vivo high-resolution video-
rate spectral-domain optical coherence tomography of the human
retina and optic nerve[J]. Opt Express, 2004, 12 (3): 367-376.
Chen S, Lin K, Chen X et al. Spectrally extended line field optical
coherence tomography angiography[J]. Opto-Electron Adv, 2025,
8: 240293

Yun S H, Tearney G J, Bouma B E, et al. High-speed spectral-
domain optical coherence tomography at 1.3 ym wavelength[J].
Opt Express, 2003, 11 (26): 3598-3604.

Chinn S R, Swanson E A, Fujimoto J G. Optical coherence
tomography using a frequency-tunable optical source[J]. Opt Lett,
1997, 22 (5): 340-342.

Choma M A, Sarunic M V, Yang C, et al. Sensitivity advantage of
swept source and Fourier domain optical coherence
tomography[J]. Opt Express, 2003, 11 (18): 2183-2189.
Wojtkowski M, Srinivasan V J, Ko T H, et al. Ultrahigh-resolution,
high-speed, Fourier domain optical coherence tomography and
methods for dispersion compensation[J]. Opt Express, 2004, 12
(11): 2404-2422.

Wei Y Z, Yuan X, Lan G P, et al. Research progress and
application of cardiovascular optical coherence tomography[J].
Laser Optoelectron Prog, 2021, 58 (24): 2400002.

FWIE, =B, A, SO MAECEAE T2 PR AR5 R R
F]. Bot St 221k, 2021, 58 (24): 2400002.

Huber R, Wojtkowski M, Fujimoto J G. Fourier Domain Mode
Locking (FDML): a new laser operating regime and applications for
optical coherence tomography[J]. Opt Express, 2006, 14 (8):
3225-3237.

Potsaid B, Baumann B, Huang D, et al. Ultrahigh speed 1050 nm
swept source / Fourier domain OCT retinal and anterior segment
imaging at 100, 000 to 400, 000 axial scans per second[J]. Opt
Express, 2010, 18 (19): 20029-20048.

Xu J J, Zhang C, Xu J B, et al. Megahertz all-optical swept-source
optical coherence tomography based on broadband amplified
optical time-stretch[J]. Opt Lett, 2014, 39 (3): 622-625.

Kang J Q, Zhu R, Sun Y X, et al. Pencil-beam scanning catheter
for intracoronary optical coherence tomography[J]. Opto-Electron
Adv, 2022, 5 (3): 200050.

Xing J C, Kim J, Yoo H. Design and fabrication of an optical probe
with a phase filter for extended depth of focus[J]. Opt Express, 2016,
24 (2): 1037-1044.

Pahlevaninezhad H, Khorasaninejad M, Huang Y W, et al. Nano-
optic endoscope for high-resolution optical coherence tomography
in vivo[J]. Nat Photonics, 2018, 12 (9): 540-547.

Liang C P, Wierwille J, Moreira T, et al. A forward-imaging needle-
type OCT probe for image guided stereotactic procedures[J]. Opt
Express, 2011, 19 (27): 26283-26294.

YuHY,HuJY,GuJY, et al. Optical design and applications of

250268 (Page 16 of 22)


https://www.researchnester.com/reports/neurointerventional-devices-market/7312
https://www.researchnester.com/reports/neurointerventional-devices-market/7312
https://www.researchnester.com/reports/neurointerventional-devices-market/7312
https://www.researchnester.com/reports/neurointerventional-devices-market/7312
https://www.researchnester.com/reports/neurointerventional-devices-market/7312
https://doi.org/10.1364/OL.39.002016
https://doi.org/10.1016/j.ejvs.2015.06.113
https://doi.org/10.3348/kjr.2023.1241
https://doi.org/10.3389/fcvm.2022.843734
https://doi.org/10.1016/j.jcmg.2017.05.014
https://doi.org/10.5551/jat.60566
https://doi.org/10.5551/jat.60566
https://doi.org/10.3390/jcm11144055
https://doi.org/10.24875/RECICE.M21000229
https://doi.org/10.24875/RECICE.M21000229
https://doi.org/10.31083/j.rcm2403093
https://doi.org/10.31083/j.rcm2403093
https://doi.org/10.1186/s12872-022-02498-9
https://doi.org/10.4244/EIJ-E-22-00010
https://doi.org/10.1126/science.1957169
https://doi.org/10.3788/LOP232208
https://doi.org/10.3788/LOP232208
https://doi.org/10.1016/0030-4018(95)00119-S
https://doi.org/10.1117/1.1482379
https://doi.org/10.1117/1.1482379
https://doi.org/10.1364/OPEX.12.000367
https://doi.org/10.29026/oea.2025.240293
https://doi.org/10.29026/oea.2025.240293
https://doi.org/10.29026/oea.2025.240293
https://doi.org/10.1364/OE.11.003598
https://doi.org/10.1364/OL.22.000340
https://doi.org/10.1364/OE.11.002183
https://doi.org/10.1364/OPEX.12.002404
https://doi.org/10.3788/LOP202158.2400002
https://doi.org/10.3788/LOP202158.2400002
https://doi.org/10.1364/OE.14.003225
https://doi.org/10.1364/OE.18.020029
https://doi.org/10.1364/OE.18.020029
https://doi.org/10.1364/OL.39.000622
https://doi.org/10.29026/oea.2022.200050
https://doi.org/10.29026/oea.2022.200050
https://doi.org/10.29026/oea.2022.200050
https://doi.org/10.29026/oea.2022.200050
https://doi.org/10.1364/OE.24.001037
https://doi.org/10.1038/s41566-018-0224-2
https://doi.org/10.1364/OE.19.026283
https://doi.org/10.1364/OE.19.026283
https://doi.org/10.12086/oee.2026.250268

JTTRER, 45, JEHL T HE, 2026, 53(4): 250268

https://doi.org/10.12086/0ee.2026.250268

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

endoscopic optical coherence tomography probe with large field of
view[J]. Opto-Electron Eng, 2025, 52(6): 250049

FR47, SRR, B, 5. KGNS AT B BURESk 1
e 5 L. J6HL TR, 2025, 52(6): 250049

Tanigawa J, Barlis P, Di Mario C. Intravascular optical coherence
tomography: optimisation of image acquisition and quantitative
assessment of stent strut apposition[J]. Eurolntervention, 2007, 3
(1): 128-136.

Gora M J, Suter M J, Tearney G J, et al. Endoscopic optical
coherence tomography: technologies and clinical applications
[invited][J]. Biomed Opt Express, 2017, 8 (5): 2405-2444.

Popescu D P, Choo-Smith L P, Flueraru C, et al. Optical coherence
tomography: fundamental principles, instrumental designs and
biomedical applications[J]. Biophys Rev, 2011, 3 (3): 155-169.
Yun S H, Tearney G J, de Boer J F, et al. High-speed optical
frequency-domain 2003, 11 (22):
2953-2963.

Tearney G J, Brezinski M E, Bouma B E, et al. In vivo endoscopic

imaging[J]. Opt Express,

optical biopsy with optical coherence tomography[J]. Science, 1997,
276 (5321): 2037-2039.

Song G, Jelly E T, Chu K K, et al. A review of low-cost and
portable optical coherence tomography[J]. Prog Biomed Eng, 2021,
3 (3): 032002.

Pan Y T, Xie H K, Fedder G K. Endoscopic optical coherence
tomography based on a microelectromechanical mirror[J]. Opt Lett,
2001, 26 (24): 1966-1968.

Duan C, Tanguy Q, Pozzi A, et al. Optical coherence tomography
endoscopic probe based on a tilted MEMS mirror[J]. Biomed Opt
Express, 2016, 7 (9): 3345-3354.

Luo S T, Wang D, Tang J Y, et al. Circumferential-scanning
endoscopic optical coherence tomography probe based on a
circular array of six 2-axis MEMS mirrors[J]. Biomed Opt Express,
2018, 9 (5): 2104-2114.

Zhang J, Nguyen T, Potsaid B, et al. Multi-MHz MEMS-VCSEL
swept-source optical coherence tomography for endoscopic
structural and angiographic imaging with miniaturized brushless
motor probes[J]. Biomed Opt Express, 2021, 12 (4): 2384-2403.
Chen Q, Zhao H, Qi T X, et al. A miniaturized electrothermal-MEMS-
based optical coherence tomography (OCT) Handheld
Microscope[J]. Photonics, 2023, 11 (1): 17.

Li J W, Thiele S, Quirk B C, et al. Ultrathin monolithic 3D printed
optical coherence tomography endoscopy for preclinical and
clinical use[J]. Light: Sci Appl, 2020, 9: 124.

Pereira V M, Lylyk P, Cancelliere N, et al. Volumetric microscopy
of cerebral arteries with a miniaturized optical coherence
tomography imaging probe[J]. Sci Transl Med, 2024, 16 (747):
eadl4497.

Tang P J, Wang R K, Chao Q. Digital calibration method to enable
depth-resolved all-fiber polarization sensitive optical coherence
tomography with an arbitrary input polarization state[J]. Biomed
Opt Express, 2024, 15 (5): 3329-3343.

Yin J C, Yang H C, Li X, et al. Integrated intravascular optical
coherence tomography ultrasound imaging system[J]. J Biomed
Opt, 2010, 15 (1): 010512.

Sheth T N, Pinilla-Echeverri N, Mehta S R, et al. First-in-human
images of coronary atherosclerosis and coronary stents using a

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

novel hybrid intravascular ultrasound and optical coherence
tomographic catheter[J]. JACC: Cardiovasc Interv, 2018, 11 (23):
2427-2430.

Leng J, Zhang J K, Li C G, et al. Multi-spectral intravascular
photoacoustic/ultrasound/optical  coherence tomography  tri-
modality system with a fully-integrated 0.9-mm full field-of-view
catheter for plaque vulnerability imaging[J]. Biomed Opt Express,
2021, 12 (4): 1934-1946.

Kim S, Nam H S, Lee M W, et al. Comprehensive assessment of
high-risk plaques by dual-modal imaging catheter in coronary
artery[J]. Basic Transl Sci, 2021, 6 (12): 948-960.

Kim S, Nam H S, Kang D O, et al. Intracoronary structural-
molecular imaging for multitargeted characterization of high-risk
plaque: first-in-human OCT-FLIm[J]. JAMA Cardiol, 2025, 10 (7): 708.
Bec J, Zhou X N, Villiger M, et al. Dual modality intravascular
catheter system combining pulse-sampling fluorescence lifetime
imaging and polarization-sensitive optical coherence tomography[J].
Biomed Opt Express, 2024, 15 (4): 2114-2132.

Sergeev A M, Gelikonov V M, Gelikonov G V, et al. In vivo
endoscopic OCT imaging of precancer and cancer states of
human mucosa[J]. Opt Express, 1997, 1 (13): 432-440.

Duan C, Zhang X Y, Wang D L, et al. An endoscopic forward-
viewing OCT imaging probe based on a two-axis scanning mems
mirror[Cl//Proceedings of 2014 |EEE 11th International
Symposium on Biomedical Imaging (ISBI), 2014: 1397-1400.
https://doi.org/10.1109/1SB1.2014.6868139.

Gorecki C, Bargiel S. MEMS scanning mirrors for optical
coherence tomography[J]. Photonics, 2020, 8 (1): 6.

Jung W, McCormick D T, Zhang J, et al. Three-dimensional
endoscopic optical coherence tomography by use of a two-axis
microelectromechanical scanning mirror[J]. Appl Phys Lett, 2006,
88 (16): 163901.

Strathman M, Liu Y B, Li X D, et al. Dynamic focus-tracking MEMS
scanning micromirror with low actuation voltages for endoscopic
imaging[J]. Opt Express, 2013, 21 (20): 23934-23941.

Sun J J, Guo S G, Wu L, et al. 3D in vivo optical coherence
tomography based on a low-voltage, large-scan-range 2D MEMS
mirror[J]. Opt Express, 2010, 18 (12): 12065-12075.

Jacobs F J C, Groenhuis V, de Jong | M, et al. Evaluation of a
novel forward-looking optical coherence tomography probe for
endoscopic applications: an ex vivo feasibility study[J]. Surg
Endosc, 2024, 38 (12): 7677-7686.

Wu X Y, Ishrak R, Reihanisaransari R, et al. High-speed forward-
viewing optical coherence tomography probe based on Lissajous
sampling and sparse reconstruction[J]. Opt Lett, 2024, 49 (13):
3652-3655.

Zhang W, Li Y X, Yu Y X, et al. Simultaneous photoacoustic
microscopy, spectral-domain optical coherence tomography, and
fluorescein  microscopy  multi-modality  retinal
Photoacoustics, 2020, 20: 100194.

Park J, Park B, Kim T 'Y, et al. Quadruple ultrasound, photoacoustic,

imaging[J].

optical coherence, and fluorescence fusion imaging with a
transparent ultrasound transducer[J]. Proc Natl Acad Sci USA,
2021, 118 (11): e1920879118.

Chamié D, Costa J R, Jr, Damiani L P, et al. Optical coherence

250268 (Page 17 of 22)


https://doi.org/10.12086/oee.2025.250049
https://doi.org/10.12086/oee.2025.250049
https://doi.org/10.12086/oee.2025.250049
https://doi.org/10.12086/oee.2025.250049
https://doi.org/10.1364/BOE.8.002405
https://doi.org/10.1007/s12551-011-0054-7
https://doi.org/10.1364/OE.11.002953
https://doi.org/10.1126/science.276.5321.2037
https://doi.org/10.1088/2516-1091/abfeb7
https://doi.org/10.1364/OL.26.001966
https://doi.org/10.1364/BOE.7.003345
https://doi.org/10.1364/BOE.7.003345
https://doi.org/10.1364/BOE.9.002104
https://doi.org/10.1364/BOE.420394
https://doi.org/10.3390/photonics11010017
https://doi.org/10.1038/s41377-020-00365-w
https://doi.org/10.1126/scitranslmed.adl4497
https://doi.org/10.1364/BOE.517826
https://doi.org/10.1364/BOE.517826
https://doi.org/10.1117/1.3308642
https://doi.org/10.1117/1.3308642
https://doi.org/10.1016/j.jcin.2018.09.022
https://doi.org/10.1364/BOE.420724
https://doi.org/10.1016/j.jacbts.2021.10.005
https://doi.org/10.1001/JAMACARDIO.2025.0928
https://doi.org/10.1364/BOE.516515
https://doi.org/10.1364/OE.1.000432
https://doi.org/https://doi.org/10.1109/ISBI.2014.6868139
https://doi.org/10.3390/photonics8010006
https://doi.org/10.1063/1.2195092
https://doi.org/10.1364/OE.21.023934
https://doi.org/10.1364/OE.18.012065
https://doi.org/10.1007/s00464-024-11353-1
https://doi.org/10.1007/s00464-024-11353-1
https://doi.org/10.1364/OL.521595
https://doi.org/10.1016/j.pacs.2020.100194
https://doi.org/10.1073/pnas.1920879118
https://doi.org/10.12086/oee.2026.250268

JTTRER, 45, JEHL T HE, 2026, 53(4): 250268

https://doi.org/10.12086/0ee.2026.250268

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

tomography versus intravascular ultrasound and angiography to
iSIGHT
randomized trial[J]. Circ: Cardiovasc Interventions, 2021, 14 (3):
€009452.

K, Ishii M,
tomography—versus

guide percutaneous coronary interventions: the

lkebe S, et al coherence

ultrasound-guided

Kurogi Optical

intravascular stent
expansion in calcified lesions[J]. Cardiovasc Intervention Ther,
2022, 37 (2): 312-323.

Ravindran K, Casabella A M, Cebral J, et al. Mechanism of action
and biology of flow diverters in the treatment of intracranial
aneurysms[J]. Neurosurgery, 2020, 86 (S1): S13-S19.

Fiehler J, Ortega-Gutierrez S, Anagnostakou V, et al. Evaluation of
flow diverters for cerebral aneurysm therapy: recommendations for
imaging analyses in clinical studies, endorsed by ESMINT, ESNR,
OCIN, SILAN, SNIS, and WFITN[J]. J Neurointerv Surg, 2025, 17
(6): 632-639.

Xu Y, Li Z F, Zhao R. Application of intravascular optical
coherence tomography in interventional diagnosis and treatment of
cerebrovascular diseases: recent progress[J]. Acad J Naval Med
Univ, 2024, 45 (4): 500-506.

VEHE, BT, B, 08 PG A T W72 MR TR I L A N A8
7 R R R[], 4545 B R4, 2024, 45 (4): 500-506.

D, Friedman J, et al. High -
endovascular

Mansourian E, Pavlin-Premrl

frequency optical coherence tomography for
management of cerebral aneurysms[J]. J Med Imaging Radiat
Oncol, 2024, 68 (4): 447-456.

Xu R, Zhao Q, Wang T, et al. Optical coherence tomography in
cerebrovascular disease: open up new horizons[J]. Trans/ Stroke
Res, 2023, 14 (2): 137-145.

Li L, Yongjie M, Dmytriw A A, et al. Evaluation of vessel wall
apposition for stent-assisted coiling in treatment of vertebral artery
aneurysms using optical coherence
Neuroradiol, 2022, 32 (2): 565-570.

Kume T, Akasaka T, Kawamoto T, et al. Assessment of coronary

tomography[J].  Clin

arterial thrombus by optical coherence tomography[J]. Am J Cardiol,
2006, 97 (12): 1713-1717.

de JesuUs Gutiérrez-Barios J, Castillo-Rangel C, Rodriguez-Pereira
M 1, et al. Early experience using optical coherence tomography
for intraluminal evaluation of vascular healing associated with
endovascular treatment of intracranial aneurysms[J]. J Neurosurg,
2025, 143 (3): 668-677.

Gounis M J, Ughi G J, Marosfoi M, et al. Intravascular optical
coherence tomography for neurointerventional surgery[J]. Stroke,
2019, 50 (1): 218-223.

King R M, Marosfoi M, Caroff J, et al. High frequency optical
coherence tomography assessment of homogenous neck
coverage by intrasaccular devices predicts successful aneurysm
occlusion[J]. J Neurolnterv Surg, 2019, 11 (11): 1150-1154.
Sanchez S, Mossa-Basha M, Anagnostakou V, et al.
Comprehensive imaging analysis of intracranial atherosclerosis[J].
J Neurolnterv Surg, 2025, 17 (3): 311-320.

Mathews M S, Su J P, Heidari E, et al. Neuroendovascular optical
coherence tomography imaging and histological
Neurosurgery, 2011, 69 (2): 430-439.

Fernandez-Alvarez V, Linares-Sanchez M, Suarez C, et al. Novel

analysis[J].

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

imaging-based biomarkers for identifying carotid plaque
vulnerability[J]. Biomolecules, 2023, 13 (8): 1236.

Ughi G J, Marosfoi M G, King R M, et al. A neurovascular high-
frequency optical coherence tomography system enables in situ
cerebrovascular volumetric microscopy[J]. Nat Commun, 2020, 11
(1): 3851.

Yang B, Feng Y D, Ma Y, et al. Frequency-domain optical
coherence tomography for intracranial atherosclerotic stenosis:
feasibility, safety, and preliminary experience[J]. Front Neurol, 2021,
12: 678443.

Li L, Dmytriw A A, Krings T, et al. Visualization of the human
intracranial vasa vasorum in vivo using optical coherence
tomography[J]. JAMA Neurol, 2020, 77 (7): 903-905.

Feng Y D, Dmytriw A A, Yang B, et al. Neovascularization in
human intracranial atherosclerotic  in-stent
Diagnostics, 2021, 11 (2): 322.

Herzig R, HIustik P, Urbanek K, et al. Can we identify patients with

restenosis[J].

carotid occlusion who would benefit from EC/IC bypass?
Review[J]. Biomed Pap Med Fac Univ Palacky Olomouc Czech
Repub, 2004, 148 (2): 119-122.

Blaser T, Hofmann K, Buerger T, et al. Risk of stroke, transient
ischemic attack, and vessel occlusion before endarterectomy in
patients with symptomatic severe carotid stenosis[J]. Stroke, 2002,
33 (4): 1057-1062.

Yoshimura S, Kawasaki M, Yamada K, et al. Visualization of
internal carotid artery atherosclerotic plaques in symptomatic and
asymptomatic patients: a comparison of optical coherence
tomography and intravascular ultrasound[J]. Am J Neuroradiol,
2012, 33 (2): 308-313.

Jones M R, Attizzani G F, Given C A, et al. Intravascular frequency-
domain optical coherence tomography assessment of carotid
artery disease in symptomatic and asymptomatic patients[J]. JACC:
Cardiovasc Interv, 2014, 7 (6): 674-684.

Shi X, Han Y F, Li M, et al. Superficial calcification with rotund
shape is associated with carotid plaque rupture: an optical
coherence tomography study[J]. Front Neurol, 2020, 11: 563334.
Zhuo J, Wang L, Li R L, et al. Identification of symptomatic carotid
artery plaque: a predictive model combining angiography with
optical coherence tomography[J]. Front Neurol, 2024, 15: 1445227
Reimers B, Nikas D N, Stabile E, et al. Preliminary experience with
optical coherence tomography imaging to evaluate carotid artery
stents: safety, feasibility and techniques[J]. Eurolntervention, 2011,
7 (1): 98-105.

Harada K, Kajihara M, Sankoda Y, et al. Efficacy of post-dilatation
during carotid artery stenting for unstable plaque using closed-cell
design stent evaluated by optical coherence tomography[J]. J
Neuroradiol, 2019, 46 (6): 384-389.

Umemoto T, de Donato G, Pacchioni A, et al. Optical coherence
tomography assessment of new-generation mesh-covered stents
after carotid stenting[J]. 2017, 13 (11):
1347-1354.

Xu X H, Huang F H, Shi X, et al. Optical coherence tomography

Eurolntervention,

evaluation of carotid artery stenosis and stenting in patients with
previous cervical radiotherapy[J]. Front Neurosci, 2022, 16: 861511.
Shindo S, Fujii K, Shirakawa M, et al. Morphologic features of

250268 (Page 18 of 22)


https://doi.org/10.1161/CIRCINTERVENTIONS.120.009452
https://doi.org/10.1007/s12928-021-00790-7
https://doi.org/10.1093/neuros/nyz324
https://doi.org/10.1136/jnis-2023-021404
https://doi.org/10.16781/j.CN31-2187/R.20230552
https://doi.org/10.16781/j.CN31-2187/R.20230552
https://doi.org/10.16781/j.CN31-2187/R.20230552
https://doi.org/10.1111/1754-9485.13660
https://doi.org/10.1111/1754-9485.13660
https://doi.org/10.1007/s12975-022-01023-6
https://doi.org/10.1007/s12975-022-01023-6
https://doi.org/10.1007/s00062-021-01070-w
https://doi.org/10.1007/s00062-021-01070-w
https://doi.org/10.1016/j.amjcard.2006.01.031
https://doi.org/10.3171/2025.1.JNS242458
https://doi.org/10.1161/STROKEAHA.118.022315
https://doi.org/10.1136/neurintsurg-2019-014843
https://doi.org/10.1136/jnis-2023-020622
https://doi.org/10.1227/NEU.0b013e318212bcb4
https://doi.org/10.3390/biom13081236
https://doi.org/10.1038/s41467-020-17702-7
https://doi.org/10.3389/fneur.2021.678443
https://doi.org/10.1001/jamaneurol.2020.0546
https://doi.org/10.3390/diagnostics11020322
https://doi.org/10.5507/bp.2004.021
https://doi.org/10.5507/bp.2004.021
https://doi.org/10.1161/01.STR.0000013671.70986.39
https://doi.org/10.3174/ajnr.A2740
https://doi.org/10.1016/j.jcin.2014.01.163
https://doi.org/10.1016/j.jcin.2014.01.163
https://doi.org/10.3389/fneur.2020.563334
https://doi.org/10.3389/fneur.2024.1445227
https://doi.org/10.4244/EIJV7I1A17
https://doi.org/10.1016/j.neurad.2019.03.006
https://doi.org/10.1016/j.neurad.2019.03.006
https://doi.org/10.4244/EIJ-D-16-00866
https://doi.org/10.3389/fnins.2022.861511
https://doi.org/10.12086/oee.2026.250268

JTTRER, 45, JEHL T HE, 2026, 53(4): 250268

https://doi.org/10.12086/0ee.2026.250268

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

carotid plaque rupture assessed by optical coherence
tomography[J]. Am J Neuroradiol, 2015, 36 (11): 2140-2146.
Kume T, Akasaka T, Kawamoto T, et al. Assessment of coronary
arterial plaque by optical coherence tomography[J]. Am J Cardiol,
2006, 97 (8): 1172-1175.

Yuki H, Sugiyama T, Suzuki K, et al. Coronary inflammation and
plaque vulnerability: a coronary computed tomography and optical
coherence tomography study[J]. Circ: Cardiovasc Imaging, 2023,
16 (3): e014959.

Hong H H, Jia H B, Zeng M, et al. Risk stratification in acute
coronary syndrome by comprehensive morphofunctional
assessment with optical coherence tomography[J]. JACC: Asia,
2022, 2 (4): 460-472.

Araki M, Park S J, Dauerman H L, et al. Optical coherence
tomography in coronary atherosclerosis assessment and
intervention[J]. Nat Rev Cardiol, 2022, 19 (10): 684-703.

Ali Z A, Galougahi K K, Mintz G S, et al. Intracoronary optical
coherence tomography: state of the art and future directions: state
of the art in OCT[J]. Eurolntervention, 2021, 17 (2): e105-e123.
Jang | K, Tearney G J, MacNeill B, et al. In vivo characterization of
coronary atherosclerotic plaque by use of optical coherence
tomography[J]. Circulation, 2005, 111 (12): 1551-1555.

Lee T, Mintz G S, Matsumura M, et al. Prevalence, predictors, and
clinical presentation of a calcified nodule as assessed by optical
coherence tomography[J]. JACC: Cardiovasc Imaging, 2017, 10 (8):
883-891.

Kondo S, Mizukami T, Kobayashi N, et al. Diagnosis and
prognostic value of the underlying cause of acute coronary
syndrome in optical coherence tomography—guided emergency
percutaneous coronary intervention[J]. J Am Heart Assoc, 2023,
12 (20): e030412.

Yu M, Yang Y, Dong S L, et al. Effect of colchicine on coronary
plaque stability in acute coronary syndrome as assessed by optical
coherence tomography: the COLOCT randomized clinical trial[J].
Circulation, 2024, 150 (13): 981-993.

Deng C C, Liu Z J, Li C Z, et al. Predictive models for cholesterol
crystals and plaque vulnerability in acute myocardial infarction:
insights from an optical coherence tomography study[J]. Int J
Cardiol, 2025, 418: 132610.

Yamaiji K, Kanenawa K, Morofuji T, et al. Serial optical coherence
tomography assessment of coronary atherosclerosis and long -
term clinical outcomes[J]. J Am Heart Assoc, 2024, 13 (21):
e034458.

Wang J, Yuan S, Qi J J, et al. Advantages and prospects of optical
coherence tomography in interventional therapy of coronary heart
disease (review)[J]. Exp Ther Med, 2022, 23 (4): 255.

Silvestri O, Accarino G, Turchino D, et al. Mid-term results of an
Italian multicentric experience with the RoadsaverTM dual-layer
carotid stent system[J]. Healthcare, 2024, 12 (1): 120.

Volleberg R, Mol J Q, van der Heijden D, et al. Optical coherence
tomography and coronary revascularization: from indication to
procedural optimization[J]. Trends Cardiovasc Med, 2023, 33 (2):
92-106.

Kim B G, Kachel M, Kim J S, et al. Clinical implications of poststent
optical coherence tomographic findings: severe malapposition and

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

cardiac events[J]. JACC: Cardiovasc Imaging, 2022, 15 (1):
126-137.

Zhang W, Zhang W, Gu N,
atherosclerosis progression and in-stent restenosis: exploring

et al. Naturally occurring
histomorphologic associations using optical coherence tomography[J].
J Cardiovasc Pharmacol, 2024, 83 (6): 646-654.

Han Y, Yuan X H, Wang W, et al. Clinical significance of optical
coherence tomography—guided percutaneous coronary intervention
for in - stent restenosis within drug - eluting stents: impact on
patient outcomes[J]. J Am Heart Assoc, 2024, 13 (21): e033954.
Follimer B, Wililams M C, Dey D, et al. Roadmap on the use of
artificial intelligence for imaging of vulnerable atherosclerotic
plaque in coronary arteries[J]. Nat Rev Cardiol, 2024, 21 (1): 51-64.
Hampe N, Wolterink J M, van Velzen S G M, et al. Machine
learning for assessment of coronary artery disease in cardiac CT:
a survey[J]. Front Cardiovasc Med, 2019, 6: 172.

Chu M, Jia H B, Gutiérrez-Chico J L, et al. Artificial intelligence and
optical coherence tomography for the automatic characterisation of
human atherosclerotic plaques[J]. Eurolntervention, 2021, 17 (1):
41-50.

Min H S, Yoo J H, Kang S J, et al. Detection of optical coherence
tomography-defined thin-cap fibroatheroma in the coronary artery
using deep learning[J]. Eurointervention, 2020, 16 (5): 404-412.
Park S, Araki M, Nakajima A, et al. Enhanced diagnosis of plaque
erosion by deep learning in patients with acute coronary
syndromesl[J]. JACC: Cardiovasc Interv, 2022, 15 (20): 2020-2031.
Liu Y Q, Nezami F R, Edelman E R. A Transformer-based pyramid
network for coronary calcified plaque segmentation in intravascular
optical coherence tomography images[J]. Comput Med Imaging
Graphics, 2024, 113: 102347.

Tang H, Zhang Z Q, He Y L, et al. Automatic classification and
segmentation of atherosclerotic plaques in the intravascular optical
coherence tomography (IVOCT)[J]. Biomed Signal Process Control,
2023, 85: 104888.

Huang Z L, Sun J Y, Shao Y F, et al. PolarFormer: a transformer-
based method for multi-lesion segmentation in intravascular OCT[J].
IEEE Trans Med Imaging, 2024, 43 (12): 4190-4199.

Wang S, Huang Z L, Wang Z X, et al. MAPI-Net: a context and
location fusion network for multi-lesion segmentation in
intravascular OCT[J]. Biomed Signal Process Control, 2024, 96:
106559.

Liu P F, Lu Z, Hou W Q, et al. Automated comprehensive
evaluation of coronary artery plaque in IVOCT using deep
learning[J]. iScience, 2025, 28 (4): 112169.

Lee W, Nam H S, Seok J Y, et al. Deep learning-based image
enhancement in optical coherence tomography by exploiting
interference fringe[J]. Commun Biol, 2023, 6 (1): 464.

Huang C X, Zhang G K, Lu Y W, et al. Automatic segmentation of
bioabsorbable vascular stents in Intravascular optical coherence
images using weakly supervised attention network[J]. Future
Gener Comput Syst, 2021, 114: 427-434.

Guo Q Y, Chen J L, Huang J, et al. An intravascular optical
coherence tomography technique for in vivo carotid intima-media
thickness measurement and mechanical characterization[J].
Biomed Signal Process Control, 2024, 90: 105936.

250268 (Page 19 of 22)


https://doi.org/10.3174/ajnr.A4404
https://doi.org/10.1016/j.amjcard.2005.11.035
https://doi.org/10.1161/CIRCIMAGING.122.014959
https://doi.org/10.1016/j.jacasi.2022.03.004
https://doi.org/10.1038/s41569-022-00687-9
https://doi.org/10.4244/EIJ-D-21-00089
https://doi.org/10.1161/01.CIR.0000159354.43778.69
https://doi.org/10.1016/j.jcmg.2017.05.013
https://doi.org/10.1161/JAHA.123.030412
https://doi.org/10.1161/CIRCULATIONAHA.124.069808
https://doi.org/10.1016/j.ijcard.2024.132610
https://doi.org/10.1016/j.ijcard.2024.132610
https://doi.org/10.1161/JAHA.123.034458
https://doi.org/10.3892/etm.2022.11180
https://doi.org/10.3390/HEALTHCARE12010120
https://doi.org/10.1016/j.tcm.2021.10.009
https://doi.org/10.1016/j.jcmg.2021.03.008
https://doi.org/10.1097/FJC.0000000000001520
https://doi.org/10.1161/JAHA.123.033954
https://doi.org/10.1038/s41569-023-00900-3
https://doi.org/10.3389/fcvm.2019.00172
https://doi.org/10.4244/EIJ-D-20-01355
https://doi.org/10.4244/EIJ-D-19-00487
https://doi.org/10.1016/j.jcin.2022.08.040
https://doi.org/10.1016/j.compmedimag.2024.102347
https://doi.org/10.1016/j.compmedimag.2024.102347
https://doi.org/10.1016/j.bspc.2023.104888
https://doi.org/10.1109/TMI.2024.3417007
https://doi.org/10.1016/j.bspc.2024.106559
https://doi.org/10.1016/j.isci.2025.112169
https://doi.org/10.1038/s42003-023-04846-7
https://doi.org/10.1016/j.future.2020.07.052
https://doi.org/10.1016/j.future.2020.07.052
https://doi.org/10.1016/j.bspc.2023.105936
https://doi.org/10.12086/oee.2026.250268

T KRR, %5, JeHL T2, 2026, 53(4): 250268

https://doi.org/10.12086/0ee.2026.250268

128.

129.

130.

EEEN

&

Balaji A, Kelsey L J, Majeed K, et al. Coronary artery segmentation
from intravascular optical coherence tomography using deep
capsules[J]. Artif Intell Med, 2021, 116: 102072.

Lau Y S, Tan L K, Chee K H, et al. Efficient autonomous lumen
segmentation in intravascular optical coherence tomography
images: unveiling the potential of polynomial-regression
convolutional neural network[J]. /RBM, 2024, 45 (1): 100814.

Grand View Research. Cardiovascular devices market (2025-2033)

JIREE (2001-), 2z, WULATHAE, BESET W et
MBI G
E-mail: 24241215181@stu.xidian.edu.cn

[E1E1ES ] FHZIE (1988-), Z, it RIBISER,
W55 11 A i A 4y B 2 U5

E-mail: wangyangyundou@xidian.edu.cn

&

131.

[EB/OL]. (2025-08-29)[2025-10-29].
https://www.grandviewresearch.com/industry-analysis/cardiovascular-
devices-market.

Fortune Business Insights. Optical coherence tomography (OCT)
market report[EB/OL]. [2025-10-29].
https://www.fortunebusinessinsights.com/optical-coherence-

tomography-market-112204.

CEGEHR ] SR 1994-), B, WL, 8Os,
W71 T AU

E-mail: guochengfei@xidian.edu.cn

250268 (Page 20 of 22)


https://doi.org/10.1016/j.artmed.2021.102072
https://doi.org/10.1016/j.irbm.2023.100814
https://www.grandviewresearch.com/industry-analysis/cardiovascular-devices-market
https://www.grandviewresearch.com/industry-analysis/cardiovascular-devices-market
https://www.grandviewresearch.com/industry-analysis/cardiovascular-devices-market
https://www.grandviewresearch.com/industry-analysis/cardiovascular-devices-market
https://www.grandviewresearch.com/industry-analysis/cardiovascular-devices-market
https://www.grandviewresearch.com/industry-analysis/cardiovascular-devices-market
https://www.grandviewresearch.com/industry-analysis/cardiovascular-devices-market
https://www.fortunebusinessinsights.com/optical-coherence-tomography-market-112204
https://www.fortunebusinessinsights.com/optical-coherence-tomography-market-112204
https://www.fortunebusinessinsights.com/optical-coherence-tomography-market-112204
https://www.fortunebusinessinsights.com/optical-coherence-tomography-market-112204
https://www.fortunebusinessinsights.com/optical-coherence-tomography-market-112204
https://www.fortunebusinessinsights.com/optical-coherence-tomography-market-112204
https://www.fortunebusinessinsights.com/optical-coherence-tomography-market-112204
https://www.fortunebusinessinsights.com/optical-coherence-tomography-market-112204
https://www.fortunebusinessinsights.com/optical-coherence-tomography-market-112204
mailto:24241215181@stu.xidian.edu.cn
mailto:wangyangyundou@xidian.edu.cn
mailto:guochengfei@xidian.edu.cn
https://doi.org/10.12086/oee.2026.250268

JTTRER, 45, JEHL T HE, 2026, 53(4): 250268 https://doi.org/10.12086/0ee.2026.250268

Advances in optical coherence tomography for
intelligent diagnosis and treatment of
cardiovascular and cerebrovascular diseases

Wan Xinyao?!, Hu Mingyang', Wang Yangyundou®’, Li Xuan'?, Guo Chengfei'*

!Hangzhou Research Institute, Xidian University, Hangzhou, Zhejiang 311200, China;
2School of Optoelectronic Engineering, Xidian University, Xi'an, Shaanxi 710071, China

Abstract

Significance Cardiovascular and cerebrovascular diseases remain leading causes of global mortality and morbidity, imposing a
substantial clinical and socioeconomic burden. These diseases require accurate early diagnosis and minimally invasive image-guided
intervention. Optical coherence tomography (OCT) is a high-resolution optical imaging modality based on low-coherence interferometry. It
provides real-time cross-sectional imaging with micrometer-scale resolution, enabling detailed visualization of vascular microstructures.
OCT operates without ionizing radiation and demonstrates strong resistance to metallic artifacts, making it particularly suitable for
intravascular applications where stents and calcifications are frequently present. Owing to these advantages, OCT has become an essential
tool for lesion characterization and interventional guidance. It enables precise evaluation of atherosclerotic plaques, arterial dissection,
aneurysm morphology, stent deployment quality, and post-procedural vascular healing, thereby providing critical microstructural
information for precision diagnosis and treatment planning.

Progress From a technical perspective, OCT is categorized into time-domain OCT (TD-OCT) and Fourier-domain OCT (FD-OCT)
according to signal acquisition and reconstruction strategies. TD-OCT relies on mechanical reference-arm scanning to obtain depth-
resolved signals, which limits imaging speed and sensitivity. In contrast, FD-OCT reconstructs depth information through Fourier
transformation of spectral interference signals without mechanical delay scanning. This approach significantly improves signal-to-noise
ratio, imaging speed, and sensitivity. As a result, FD-OCT has largely replaced TD-OCT in clinical practice and has enabled high-
throughput intravascular imaging during percutaneous interventions. Fiber-based endoscopic OCT probes are the core components for
intravascular imaging systems. These probes are generally classified into side-view and forward-view configurations based on imaging
geometry. Side-view probes are widely used in coronary and cerebrovascular imaging, providing 360-degree circumferential visualization
of vessel walls and enabling accurate assessment of lumen morphology and plaque distribution. Continuous advances in microfabrication
and optical design have reduced probe diameters to below 0.5 mm, allowing safe navigation in small and tortuous vessels while
maintaining imaging stability. Forward-view probes, on the other hand, are more suitable for anatomical navigation and lesion targeting,
particularly in complex vascular geometries and preclinical cerebrovascular or gastrointestinal applications where directional imaging is
required. In recent years, multimodal OCT probe systems have emerged as an important research direction. These systems integrate OCT
with complementary imaging modalities such as ultrasound, photoacoustic imaging, fluorescence lifetime imaging, and near-infrared
spectroscopy. Such integration enables simultaneous acquisition of structural, functional, and molecular information, overcoming the
intrinsic limitation of OCT in penetration depth and biochemical specificity. Multimodal imaging significantly improves the comprehensive
assessment of vulnerable plaques by combining morphological features with compositional and functional biomarkers.

Clinically, OCT has been widely adopted in cardiovascular and cerebrovascular diseases. It provides high-resolution visualization of
plaque microstructures, including lipid-rich necrotic cores, fibrous caps, calcification patterns, microvessels, and intraluminal thrombi.
These features are essential for distinguishing stable plaques from vulnerable plaques that are prone to rupture. In coronary artery
intervention, OCT plays a critical role in stent optimization. It allows quantitative assessment of stent expansion, malapposition, under-
expansion, edge dissection, tissue prolapse, and neointimal hyperplasia. These measurements directly inform procedural decisions such as
balloon sizing, post-dilation strategy, and implantation optimization, ultimately improving procedural safety and long-term outcomes. In
cerebrovascular applications, OCT has demonstrated increasing clinical value in aneurysm evaluation, intracranial atherosclerosis
assessment, and flow-diverter treatment monitoring. It enables detailed visualization of aneurysm wall microstructure, evaluation of stent
apposition in tortuous intracranial vessels, and assessment of endothelial healing after endovascular treatment. These capabilities provide
critical information for rupture risk stratification and postoperative outcome prediction, which are difficult to achieve with conventional
imaging modalities.
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Conclusions Recent OCT systems show a clear evolution toward platform integration, multimodal fusion, and artificial intelligence (AI)-
assisted analysis. Commercial systems developed by major manufacturers such as Abbott, Terumo, and Zeiss support rapid pullback
imaging, automated lumen and stent analysis, and real-time image enhancement. These improvements significantly increase procedural
efficiency and reduce operator dependence. Meanwhile, Al-driven OCT analysis has developed rapidly. Deep learning models based on
convolutional neural networks and transformer architectures have been applied to vessel segmentation, plaque classification, calcification
quantification, stent detection, and lesion identification. These models enable automated pixel-level segmentation and frame-level
classification, improving both diagnostic accuracy and inter-observer consistency. Furthermore, Al systems facilitate large-scale
quantitative analysis, enabling new opportunities for imaging biomarkers and outcome prediction models.

Prospects Despite these advances, several challenges remain in OCT technology and clinical translation. Limited imaging penetration
restricts visualization of deep vessel wall structures. Metal-induced shadowing still affects quantitative evaluation in heavily calcified
lesions. In addition, variability in imaging protocols and lack of standardized datasets hinder large-scale clinical validation of Al models.
Interpretability and generalization of AI algorithms across institutions also remain important issues for clinical adoption. OCT has become
an indispensable high-resolution intravascular imaging technology in cardiovascular and cerebrovascular precision medicine. Future
development will focus on ultra-miniaturized probes with diameters below 0.3 mm, faster imaging systems with higher frame rates, deeper
penetration imaging through optimized light sources, and improved multimodal real-time fusion platforms. Advances in artifact
suppression techniques will further enhance image quality in complex vascular environments. In parallel, interpretable and robust Al
models with strong cross-center generalization capability will promote the transformation of OCT from an image interpretation tool into an
integrated clinical decision-support system. With continuous technological innovation and clinical translation, OCT is expected to
significantly improve early detection of vulnerable plaques, refine interventional strategies, and reduce adverse cardiovascular and
cerebrovascular events. These developments will ultimately support the advancement of precision and personalized medicine in vascular
diseases.
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