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Pathophysiology and Role
of Coronary CT Angiography
in Stable Angina
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The clinical concept of coronary artery disease (CAD) has seen a paradigm shift over the last
decade. CAD is mostly a progressive disease, and patients with CAD can develop acute coro-
nary syndromes at any point in disease progression. In this clinical context, a new term, “chron-
ic coronary syndrome,” was published in the 2019 European Society of Cardiology guidelines,
reflecting the importance of early diagnosis and active management. Recent advances have
been made in the evaluation of CAD using coronary CT angiography (CCTA). The clinical useful-
ness of CCTA in patients with stable angina or chronic coronary syndrome begins with the detec-
tion of early asymptomatic CAD. The characterization of atherosclerotic plaque and its role in
determining treatment strategies for CAD have been demonstrated for all stages of the disease.
This review describes the pathophysiology of stable angina to aid in the understanding of the
clinical applications of CCTA.

Index terms Angina, Stable; Plaque, Atherosclerotic; Coronary Angiography;
Computed Tomography Angiography; Coronary Artery Disease

5184 A% ischemic heart disease)2 7 A|AIZ 02 AJQlofjA] Q3 At} €191
4 (disability-adjusted life year) &=
LHOHHE s/ A ehe Aol

iy

Fod Abo

—_

|fr_ll-ilx|

o

Received October 25,2021
Revised December 11,2021
Accepted December 24,2021

*Corresponding author
Yun-Hyeon Kim, MD

Department of Radiology,
Chonnam National University
Hospital, 42 Jebong-ro, Dong-gu,
Gwangju 61469, Korea.

Tel 82-62-220-5746
Fax 82-62-226-4380
E-mail yhkim00l@jnu.ac.kr

This is an Open Access article
distributed under the terms of
the Creative Commons Attribu-
tion Non-Commercial License
(https://creativecommons.org/
licenses/by-nc/4.0) which permits
unrestricted non-commercial
use, distribution, and reproduc-
tion in any medium, provided the
original work is properly cited.

ORCID iDs

Jong Eun Lee

https://
orcid.org/0000-0002-8754-6801
Hye Mi Park

https://
orcid.org/0000-0002-9920-3400
Yongwhan Lim

https://
orcid.org/0000-0002-2405-1676
Won Gl Jeong

https://
orcid.org/0000-0003-2821-2788
Yun-Hyeon Kim

https://
orcid.org/0000-0002-0047-0729

42 Copyrights © 2022 The Korean Society of Radiology


http://crossmark.crossref.org/dialog/?doi=10.3348/jksr.2021.0170&domain=pdf&date_stamp=2022-01-21

ChetHAbol8ts|X] 2022;83(1):42-53

cHﬁ‘_I-oéleI-glﬁ_ll-zlxl

™ o]= of2] 7|xoj olal] R AR, o] F 71 &3 7132 /-5 W3S (atherosclerosis)
Zegol] wh2 PFsae] Ha R Qg Al2e] FR7 a7 Aol ojuf EFESt E&F gFol 9
5 ’EFLJ At @0l Ak FaRRS ke uf EAA 0]l IAJARl 52 A 4 Qe
tl, o] & F4lS(angina pectoris) = Qg E FAlS(stable angina)ol2kal Wt HA S
ZL2] 5”01] 719reE Rk go2 AP Al HAZ-2 thge] Al 7] B4 BF 5T u £ R
4 Ank AR, 7R dFolu F E, 0177H T Hol| Xols 55t BEHAE SAsk, B4, A

stable angina) 22 —E—%@q ;ﬁﬂﬂ H /\] BE= 20+ o1 ]5—.\—51
off Az I3t S5 ol &, A, 2T S/l ARk 859 497t ool sigEttt. o2
3H71E2 TEohs AAS QT FAS B oM dAlF R AdstH o= 34 W
59 3 (acute coronary syndrome; ©]5F ACS)ol| SidSH}H(4).

ol2{gt F/goll 7|9kt fhatof thgt 342 o75] CAD SRR} 1Tk X| 5ol A 0] &= mij¢
ojLt, 2| G/ & ol5hA ZAte] Wxdol uet PAF-S SASHAL CAD7} 4’351 =
42 o] wjgipe)o] Mgkskal Jlot. £3] Al 10 59t WEH Hitel-5E
(coronary CT angiography; ©]3} CCTA)2 ©]-&3t CAD2] H7h= F25H &
£33 dgho] oM E 34871 552 B7tell o|27171A] thafet TAo]
_-q S71E AT ol FHIM = R FAlS St A ojojet
Ofﬂ, of2{gk 2kxte] 7o Rlof 2 AR} F7F6lAL = CCTAY] &

r]r
ol
o]
it
2
Ni
rd
)
e
o
)

O
[¢]

r

rio
N
)
=
>

of
k
e
ol
™ ok

O

of
ol
-]
BN
of
i
&
)
o ru

K)
u
<

S

o B
B
i

0
0
ox

Q.

pu
oZ
o
2
)
ol
=
w2

=

™ AR %’b}%%‘i}(aﬂqerosclerotm plaque)2] xt
[e] =

R S FEdolH, A v S/ Dol A2l ofeh AN e ANl Ao SF E

FH4745Es] (European Society of Cardiology; ©]st ESC)2] 20190l 7§ 7Fo] =2feloj|
= of2{3t CADS| A5 BkE Hgste] g T UL Hstable CAD)"0l2k= &

thAl “THAd g5 2527 (chronic coronary syndrome; ©]3F CCS)"S AH&SHE= A5}l 9)
2} ACS T== CCSE E-251al QITHe). ol2lst 7|4 ESC 7ho| =kl o)Ak
A0 =2 QFY7]Ql 9ol A2 il Fy/do] AufE Holmg AW X2 o] 213t o
A A& HHgshe= ZlolH, /A Brtel J74d HArE 2iohe 94

o)
=
oo,
oz
o
oz
2
R=)

https://doi.org/10.3348/jksr.2021.0170 43



Fodato|uty|x|

Stable Angina and CCTA — o

Fig. 1. Schematic illustration of the variable natural course of chronic coronary syndromes. The upper line
indicates a clinical scenario of insufficiently treated high-risk patients and reveals an increased risk of myo-
cardial infarction and repeated cardiac events. The middle line indicates a clinical scenario of insufficiently
treated intermediate-risk patients who may develop myocardial infarction after a long period of progres-
sion. The lower line indicates a clinical scenario of low-risk patients receiving optimal treatment in whom
myocardial infarction can be prevented by OMT and appropriate revascularization.

Subclinical stage Symptomatic stage
Insufficiently treated high

risk patients with increased
risk of cardiac events

ACS Insufficiently treated
intermediate risk patients
@ at risk of cardiac events
\&\ after long-term progression

Optimally treated low risk
patients with prevented
risk of cardiac events

Cardiac event risk

Time

ACS = acute coronary syndrome, OMT = optimal medical treatment, PCI = percutaneous coronary intervention
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Fig. 2. CCTA image of a 50-year-old male with typical angina but with no evidence of obstructive CAD. The patient was a current smoker with a
family history of cardiovascular disease. His pre-test probability of obstructive CAD according to age, sex, and nature of symptoms was 32%.
Curved multiplanar reformatted CCTA images show no obstructive CAD in the three major coronary arteries, ruling out obstructive CAD.

CAD = coronary artery disease, CCTA = coronary CT angiography, LAD = left anterior descending coronary artery, LCX = left circumflex coronary
artery, RCA =right coronary artery
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Fig. 3. CCTA image of a 35-year-old male with recurrent typical angina and non-calcified plaque. The patient
had no known history of cardiovascular risk factors. His pre-test probability of obstructive CAD according to
age, sex, and nature of symptoms was 3%.

A. Curved multiplanar reformatted CCTA image shows significant stenosis (red box) with non-calcified
plaque in the proximal LAD.

B. Subsequent conventional angiography image shows relevant stenosis (red box) of the proximal LAD with
good anatomic correlation with the CCTA image.

CAD = coronary artery disease, CCTA = coronary CT angiography, LAD = left anterior descending coronary
artery
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Fig. 4. CCTA in a 45-year-old male with incidentally detected calcified plaque in LAD. The patient had a his-
tory of diabetes. His pre-test probablitiy of obstructive CAD according to age, sex, and the nature of symp-
toms was 3%.

A. Curved multiplanar reformatted CCTA image shows significant stenosis (higher than 50%) (red box) with
partially calcified plaque at the mid LAD. The yellow asterisks (*) indicate a partially calcified plaque and the
yellow arrowheads indicate a lumen of vessel at the level of red line.

B. Subsequent conventional angiography shows no significant stenosis (less than 50%) of the mid LAD at
the corresponding site of suspected stenosis of previous CCTA (red box).

CCTA = coronary CT angiography, CAD = coronary artery disease, LAD = left anterior descending coronary
artery
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Fig. 5. CCTA in a 73-year-old female with vulnerable plaque. The patient had a history of hypertension and
dyslipidemia. Her pre-test probablity of obstructive CAD according to age, sex, and the nature of symptoms
was 12%. At one year after initial CCTA examination, the patient revisited to the emergency room owing to
STEMI.

A. Initial CCTA with curved multiplanar reformatted image shows moderate stenosis (red box) with partially
calcified plaque and high-risk feature (napkin ring sign) (red arrow) at the mid RCA. The yellow asterisks (*)
indicate a partially calcified plaque with high-risk feature (napkin ring sign) and the yellow arrowheads indi-
cate a lumen of vessel at the level of red line.

B. Emergent conventional angiography one year after initial CCTA examination shows acute total occlusion
of the distal RCA (red box), which may occured due to rupture of the high-risk plaque.

CCTA = coronary CT angiography, CAD = coronary artery disease, STEMI = ST segment elevation myocardial
infarction, RCA =right coronary artery
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Fig. 6. CCTAimage of a 57-year-old male with stable angina and plaque stabilization.

A, B. Baseline (A) and follow-up CCTA images after 12 years (B) show composition modulation of the rup-
ture-prone non-calcified plaque into calcified plaque in patients receiving OMT including statins, which
may be considered as a favorable modulation. The patient had a favorable clinical course with no worsen-
ing of symptoms or adverse events, such as myocardial infarction, during 12 years of follow-up under OMT.
CCTA = coronary CT angiography, HU = Hounsfield unit, OMT = optimal medical treatment
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