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ORIGINAL ARTICLE

Prevalence and predictors of normal coronary arteries in patients undergoing coronary angiography

4 . .
Prevalence and predictors of normal coronary arteries
in patients undergoing coronary angiography
Tanapat Techaaungkul®*, Pitchakorn Chitticharoo*, Netchanok Laongnualpanich*,
Boonchita Peetipattanaphan*, Suwapich Ananchaiphattana®, Siradanai Inmanee®*,
Natnicha Pongbangli**
ABSTRACT

BACKGROUND: Coronary angiography (CAG) is a gold standard procedure for diagnosing coronary
artery disease (CAD), despite its invasiveness and potential complications. Proper patient selection
can minimize over investigation, thus reducing the risk of complications, cost, and the burden on
the medical team.

OBJECTIVE: This study aims to assess the prevalence of normal coronary arteries in patients

undergoing coronary angiography and to identify factors which predict normal coronary arteries.

METHODS: A retrospective observational cross-sectional study was conducted on patients aged

over 18 years who underwent elective coronary angiography at Chiangrai Prachanukroh hospital
between January 1st and December 31st, 2023.
RESULTS: Among the 122 patients undergoing elective CAG, 61.5% being male and having a mean age

of 63.5 years, with 36.1% exhibited normal coronary arteries. Factors significantly associated with normal
CAG results included female gender (adjusted OR 6.20; 95% Cl 2.03-18.94, p= 0.001), age under 60 years
(adjusted OR 3.08; 95% CI 1.07-8.85, p= 0.037), dilated cardiomyopathy (adjusted OR 14.64; 95% Cl 2.90-
73.94, p= 0.001), and absence of dyslipidemia (adjusted OR 5.27; 95% Cl 1.54-18, p= 0.008).

CONCLUSIONS AND RECOMMENDATIONS: In patients undergoing elective CAG, female gender,
age under 60 years, presence of dilated cardiomyopathy, and absence of hyperlipidemia were factors

associated with normal coronary arteries. Non-invasive diagnostic methods should be considered to

reduce unnecessary CAG, minimizing risks to patients and alleviating the burden on healthcare personnel.
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INCUNAQIY (Inclusion Criteria)
AUqefdogaeus 18 YYuly Midlnsin
nurgn1sandvasaideniilavialuissaiulu
1ANANE
INfUNAQDDN (Exclusion Criteria)
r;g’:ﬂwﬁ'ﬁﬁﬁ’au'q%duﬂu acute coronary
syndrome case (STEMI / NSTEMI / unstable angina)
HUrendndndnaonideniilanaunisnien
(Preoperative Valvular heart disease / pericardial
disease / aortic disease / peripheral vascular
disease) {Ueasilusyifdndvasnidenilayn
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awilaneunthtudy (gUnmd 1)
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1. CAG (coronary angiography): N1501539
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nasadenludwanndoniila ualraziin1sdnans
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2. Normal coronary arteries: lusiniseiu
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YoAUHUNUAUINAIVARALTEN

3. Mild coronary artery disease (mild
CAD): N15AUYRINaDALd anlaay sE1719
20 - 49% vodUHUAUINAIVIARAGDN

4. Coronary artery disease (significant

CAD): NNSAULAUYDINADALADANLAUINAINNT D

Wiy 50% Tasiannzlunasnidesive 1 wusdu
1 foin Wunmeiidduddynanadn

5. ACS (Acute coronary syndrome): Ng
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unstable angina NSTEMI wag STEMI

6. Typical angina: 81015U1AN3 0L
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(ischemic chest pain) ﬁﬂﬁﬂmauﬂjﬁ 3 U5¢n13
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filainsefy 3 auaudRdreiuiomn uiidnuae

9819ty 2 Uszn1591n 3 9984 typical angina

Taun
shwaly: Uiantheniildninuselduudn
NseHU: 919lillAgTestun1soaniias
NUNTDAIULATYA

USTIN7: 101501914 UTINIAIINAT
nyanInssuvseldenilasniiweiu
InSovidoAlEluNISIVe

wuuduiindeya (case record form) o
IdruswdeyagUisaniyseideu laun wuy
Sufindouaialy Usenaudae ma o1y dnin
duqe NOANIITNATAUYUNS Toyaaunin
Usgnaumelsalseansininn1gsiy 81n1sneau
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NAN13M 599 echocardiogram left ventricular
ejection fraction (LVEF) Wwagkan1sandvasniien
wila
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Total patients undergoing coronary angiography during
1st January -31st December 2023 (n=918)

Exclusion
1. Acute coronary syndrome = 609 patients

2. Preoperative CAG before cardiac/vascular
surgery = 155 patients

3. History document coronary artery disease
from previous CAG report = 32 patients

Patients undergoing elective CAG in our

study
n=122

Mild disease
n=44

Normal Coronary artery/

Coronary artery disease
n=78
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nguiUaeidnans9fiund $1uau 3 919 (Fevay
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#lifo1n15 (no symptoms) f81uauds 79 518
(Fewaz 64.7) lnenwuin JUrednansiaduiden
wilaun@isiwau 35 518 ($ewar 79.6) Faunni
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518 (Sovay 56.4) a1 9ddvdAgyn19adf (p=
0.004) fF{U787l#5UN15M529 non-invasive test
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dobutamine stress echocardiography (DSE) L2
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tuddymsadia (o <0.001) flhefinunisnsin
Fredovsd 10 uasdunaulen coronary artery
disease S 65 18 (3evaz 53.3) wugtedid
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a19918 (left ventricular ejection fraction, LVEF)
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M5997 UnAT ey 35.9 + 18.1 % g4l
Hod1Agyn19ana (p=0.002)
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seiNanIngy UseiRanudulaindiuiu 71 57e
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dioihiadedidanuduiusnisadfsiun
univariable linear regression analysis Wua1Ua3y
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naoatdenialangeddedragnisada laun
L‘Wﬂﬁﬁﬂﬂ (OR 3.35; 95% Cl 1.44-7.82, p=0.002)
9197108031 60 U (OR 3.08; 95% Cl 1.36-7.46,
p=0.003) {{Uaeitlifernisiduniiien (OR 3.51;
95% Cl 1.40-9.35, p=0.003) a1z lsAnd uiile
Walavidaiesialaverelng (OR 8.13; 95% Cl
3.22-21.30, p<0.001) A1N15TUMveIAlasang
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p=0.004) lsifilsamnuiulaiings (OR 2.27; 95% C|
0.99-5.17, p=0.032) Luisilsalvduludenings (OR
4.99; 95% CI 1.94-13.88, p<0.001) waziiletihilade
Hamumauaulagisnnsvnaain multivariable
linear regression analysis wui1 Jadeiiduiusiv
msnuvaendenilaiiunflunisindvaoniden

91971198031 60 U (adjusted OR 3.08; 95% Cl
1.07-8.85, p=0.037) fln1azlsandruiiievlowdn
weosialavenulug (adjusted OR 14.64; 95% C|
2.90-73.94, p=0.001) wazludlsaladululdon
TaUn® (adjusted OR 5.27; 95% Cl 1.54-18,
p=0.008) (P157971 2)

Walang i doadAayn1ead @ lawn twaAndgs
(adjusted OR 6.20; 95% ClI 2.03-18.94, p=0.001)

(11S70N 1 dnwauriugiudayavasgilsiidiiunisnsiadadnasatenidlaviialiiserimlull 2566

Coronary angiography result

Total N (%)

dnuariugiutays 12 Abnormal (%) Normal (%) p-value
n=78 n=44
LN
75 (61.5) 56 (71.8) 19 (43.2) 0.002
LWAYNY
a1g mqmﬁa U+S.D.) 63.5 + 9.67 65.3 + 8.1 60.3 +11.3 0.005
ARuNIaNY
RTanSmorms LAT£S.0) 239+49 234 +38 249 + 6.4 0.108
871117
Typical angina 24.(19.7) 21 (26.9) 3(6.8) 0.008
Atypical angina 16 (13.1) 11 (14.1) 5(11.3) 0.784
Non cardiac angina 3(2.5) 2(2.6) 1(2.3) 1.000
No symptoms 79 (64.7) 44 (56.4) 35 (79.6) 0.004
Non-invasive test 41 (33.6) 32 (41.0) 9 (20.4) 0.077
DSE 18 (14.7) 13 (16.7) 5(11.4) 0.596
EST 21 (17.2) 17 (21.8) 4(9.1) 0.085
CACS 2(1.6) 2(2.6) 0 0.535
Indication for CAG
DCM 57 (46.7) 23 (29.5) 34 (77.3) <0.001
Suspected CAD 65 (53.3) 55 (70.5) 10 (22.7) <0.001
LVEF
Mean LVEF (%) +SD 43.2 + 19.8 477 £ 19.5 359 +£18.1 0.002
Comorbidities
Smoking 29 (23.8) 23 (29.5) 6 (13.6) 0.075
Hypertension 71 (58.2) 51 (65.4) 20 (45.5) 0.037
Diabetes 39 (32.0) 28 (35.9) 11 (25.0) 0.233
Dyslipidemia 49 (40.2) 41 (52.6) 8(18.2) <0.001
HIV infection 2(1.6) 2(2.6) 0 0.535

Ao SD: standard deviation, CAG: Coronary Artery Angiography, DSE: dobutamine stress echocardiography, EST: exercise
stress test, CACs: coronary artery calcium score, DCM: dilated cardiomyopathy, CAD: coronary artery disease, LVEF: left
ventricular ejection fraction, HIV: human immunodeficiency virus infection
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N1SIVN 2 Ja9eRdaudunusniedin #28n1536A5189 univariable wag multivariable linear

regression analysis

Univariate Multivariate
Factor Odd ratio (95% ClI) p-value Odd ratio (95% CI) p-value
Female 3.35(1.44-7.82) 0.002 6.20 (2.03-18.94) 0.001
Age < 60 years 3.18 (1.36-7.46) 0.003 3.08 (1.07-8.85) 0.037
Typical angina 0.20 (0.04-0.74) 0.007 1.28 (0.20-8.04) 0.794
No symptom 3.51 (1.40-9.35) 0.003 2.42 (0.60-9.74) 0.214
Dilated cardiomyopathy 8.13 (3.22-21.30) <0.001 14.64 (2.90-73.94) 0.001
LVEF < 40% 3.15(1.34-7.49) 0.004 0.28 (0.06-1.39) 0.120
Absence of hypertension 2.27(0.99-5.17) 0.032 1.27 (0.43-3.78) 0.669
Absence of dyslipidemia 4.99 (1.94-13.88) <0.001 5.27 (1.54-18) 0.008

asula:onusaua

lun1s@nwiinudn anuynves Uieidl
I~ v a el' v v = ¥
naoadanRlaunANTmIngessty Sesay 36.1
& R Aa o a o
vseUszana 1 Tu 3 veujUrenddavinensang
naoald o lauTzLANLULT I U HoInTI9EIU
vaaadanialanudn viaeadienialatiuung Fegs
e, &y
N1 MIANYINoUNTNLWe A.f. 2011 U89 Drabaa
ZK? Fawu anuyniiiessesas 17.3 Janudnany
YNUYBININTIINUNADALT 0ANIAUNAIINNTHTIA
aruvasaldoniilaviialiiseniuvedsanegiuia
WeaTeUTEnUATIERgINd i auaeami uivn
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