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The most common cause of a heart attack is known as coronary artery disease, which narrows the arteries and reduces the
blood flow to the heart. To treat coronary artery stenosis, percutaneous coronary intervention (PCI) (a nonsurgical procedure to
install a stent, which holds the artery wall open) is performed. Intracoronary optical coherence tomography (OCT) is a
catheter-based, invasive optical imaging system. To determine whether PCI is appropriate, and to perform stent evaluation in a
catheterization laboratory, OCT examinations are carried out. This review details the fundamental principles and technological
status of intracoronary OCT imaging, and discusses the ongoing clinical applications to determine the benefits of OCT-guided
PCIL
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FIG. 1. Comparison of system structure and operation between
time-domain (TD) OCT and frequency-domain (FD) OCT.
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FIG. 2. Schematic of catheter endoscope connected to the rotary
junction.

o,

Fo s ok 7ed A= 2id £kof oEsh=
17t 99 OCT A|AE9] GAMSE £T(A-scan rate)=
2~4.8kHz(%% 32,000~48,000 axial lines U-S)oln] A&

= 29 16~20 Z|Y(frame)= AT 4= Utk
o 2] A-scan £E 2 Q3] 7 EE 1-3mm/s EEE
gAAoE P2 A AAHZE 5] balloon inflation
occlusiono] ARLE]QcHe!,

27 WEA 7140 WHoR Sa] 1300nm teje] w
o] mtz} 71 F(wavelength-swept laser) Q] 7= A|AHE]
FrE(sensitivity)7} ~110dB ©]|2& ARA] HZQ Ful
o A(frequency-domain) OCT A|A®lo] L& = o ulg} AE
T OCT FA71719] &-83h= 7H53t=8ict @A 71 de
HE% St. Jude Medical 3JAFS] OCT AH]9] 7|&AFS H
W 213 38 A E(resolution)= ZFZF 10~15/me} 20~40
molw &&= tZF 50kHz A-line rateS A8k 9lor
20mmss ol4ke] FhelE B SER 2% 10040 W v
g Az FHZole 2T 350 Y =AY 5

Wy

ot
ROyl



DRSS

olo

4 — o1& - A 9
MHz A-scan rate OCT A]AEIE Ao A &=l
ofafat o] Ak S <l EAIT HhAlo] ol &
A A|(contrast agent) Z-2 AlF4(saline)E FH7ISH ZIJAE
A Y FYste] AHS AASHA =T

AlO|
(=R=]

Al

S
=y

. AHE

fjo

#

e

FIEHAAL

—_

roy

3.1. A Sxis
o igto] AlZto] Adof wet & W of&dol 2}
sto] o] Sal A Fo] FoRAl He AAY, Al 2
T AR A 25 75 5 e Qs =L
Eo] ¥ Yi(intima)o]l H&Pste] S W& dor|al W
HAES] 7] Ao s Eu e Fo] FAYA= S

¢

A4S YoylA) "k o Zeka o= Qg FAEY
78} =(atherosclerosis)o] 2t H-2ci” (Fig. 3(A)). o]gst &
I Ui deAxet FeaHE 2 S22 A2 HdEL
Coronary artery
(supplies
blood and
oxygen to
heart
Blocked
blood
flow
Blood clot
blocks
artery
Plaque
buildup
in artery

Heart muscle
Dead heart muscle

GV

The ruptured material
causes a blood clot
to form

©

1 FH EOol= ZEb(collagen) oyt HE(smooth muscle)
B dHet daae s SepiolA e, dsel A%
=|HA o] Afato] gRobA|aL EQPYStA | wHH(rupture) =]
o] F3 o] &Z(thrombus)o] AY71tKFigs. 3(B) and 3(C)).
T3 oy ¢te g Edo] dojuhe A g R A
o] S48 FotA AU dto] ofof| ubs]A Hrt [10]. o]
785 A 8ol FET} AT FEEA ok A 25
AlzZEo] FHs] A Hol A ol =A7E EAsHA =
o olnf §/do® ERo FoliE 7HALA &3] Wole
LM 52 A 7E gsHA e oled It gk
WipAle s 2)&st7] 918l H2Kstenosis)E e WoT=
AT A& 52 AHE AY<SE(PCI, percutaneous coronary
intervention, Fig. 3(D))= Al3¥stA Hr} thEsH o5
= AA ARE = el 2EEAE AT AHES AN
sto] dybS AAJ8f Fo=H o] thA] FoAl= A
WA gk}

N

-

=

i
=

P

Thin fibrous
cap
Thick fibrous
cap
Large fatty
core

Small fatty
core

Stable Plaque

Unstable Plaque

®)

Stenting

.

) |
4 |

The balloon is inflated which
expands the stent and
pushes the plague up
against the artery walls

D)

FIG. 3. (A) Atherosclerosis. (B) Comparison of stable and unstable plaques. (C) Plaque rupture and thrombus. (D) Percutaneous coronary

intervention. (Illustrations Copyright Medmovie.com).
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FIG. 4. Coronary artery imaging. (A) Coronary angiography showing the left circumflex artery. Cross-sectional (B) IVUS and (C) OCT

images showing calcified plaque at the same stenotic lesion (white arrow).
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FIG. 5. Lumen area and neointima thickness are measured to
evaluate coronary stenosis and individual stent struts are classified
into the covered, uncovered, and malapposed categories.
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FIG. 6. Contour plot of neointimal formation after stent implantation. Plots represent neointimal coverage as a function of circumferential arc
length and stent length. On the contour map, blue circles indicate uncovered struts, and orange circles indicate struts crossing over side
branches. (A) 3D OCT longitudinal cutaway view of artery (the red arrowhead on the plot). (B) Cross-sectional OCT image with an
uncovered strut. (C) Image with a covered strut. (D) Image with neointimal growth. (E) Angiogram showing the stented site evaluated by

OCT. (From [17] with permission).
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FIG. 7. 3D OCT measurement at jailed side branch. The most
normal-looking of the side branch perpendicular to the expected
blood flow direction (A and B) and the minimal lumen area of
the branch calculated by the multiplanar reconstruction viewer in
the OsiriX volume-rendering program (C and D). Scale bar = 2
mm. (From [20] with permission).
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