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ABSTRACT

Introduction: Non-ST elevation myocardial infarction is frequently thought to be caused by 
incomplete blockage of the culprit artery, whereas ST elevation myocardial infarction is frequently 
thought to be caused by total occlusion of the culprit artery. The objective of the study was to find out 
the prevalence of occluded coronary arteries among non-ST elevation myocardial infarction patients 
department of cardiology of a tertiary care centre.

Methods: A descriptive cross-sectional study was conducted among non-ST elevation myocardial 
infarction patients in a tertiary care centre from 22 June 2020 to 21 June 2021 after taking ethical 
approval from the Institutional Review Committee [Reference number: 4271 (6-11) E2 076/077]. 
A total of 196 patients were included in the study by simple randomized sampling. Data on the 
patient’s clinical profile, angiographic findings, and in-hospital complications were recorded. Point 
estimate and 95% Confidence Interval were calculated.

Results: Among 126 non-ST elevation myocardial infarction patients included in the study, the 
prevalence of occluded coronary artery was 41 (32.54%) (24.36-40.72, 95% Confidence Interval). 

Conclusions: The prevalence of occluded coronary arteries was similar to the studies done in similar 
settings.

Keywords:  coronary angiography; MINOCA; Non-ST elevation myocardial infarction.

INTRODUCTION

Non-ST Elevation Myocardial Infarction (NSTEMI) 
is frequently thought to be caused by incomplete 
blockage of the culprit artery, whereas STEMI is 
frequently thought to be caused by total occlusion of 
the culprit artery.1-6 According to research, around a 
quarter of NSTEMI, is caused by full occlusion of the 
culprit artery, which is identical to the findings of STEMI 
on coronary angiography.7,8 Despite this, NSTEMI 
occluded artery is frequently viewed as a less serious 
condition than STEMI. There was very little data on the 
differences in clinical features and outcomes between 
NSTEMI with the occluded artery (NSTEMIOA) and 
NSTEMI with patent artery/non-occluded (NSTEMIPA), 
especially in the context of early vs late percutaneous 
revascularization.

The objective of the study was to find out the 
prevalence of occluded coronary arteries among non-
ST elevation myocardial infarction patients department 
of cardiology of a tertiary care centre.

METHODS

This was a descriptive cross-sectional study conducted 
at a tertiary hospital of Manmohan cardiothoracic 
vascular and transplant centre (MCVTC) with a primary 
percutaneous coronary intervention (PCI) facility. 
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The patients with ages greater than 18 years old and 
NSTEMI who underwent coronary angiography from 
22 June 2020 to 21 June 2021 were included in the 
study. The Institutional Review Committee [Reference 
number: 4271 (6-11) E2 076/077)] of the institute of 
medicine approved the study. The sample size was 
calculated using

n=      Z2 x     
p x q 

e2

  =      1.962 x     0.90 x 0.10

0.072

  = 71

However, after clearing the data only 126 met the 
inclusion criteria.

Where,

n= minimum required sample size

Z= 1.96 at 95% of Confidence Interval (CI)

p= prevalence of occluded coronary arteries in NSTEMI 
patients, 90%9

q= 1-p 

e= margin of error, 7%

The patients with ST-elevation myocardial infarction, 
left bundle branch block (LBBB), and troponin I rise 
following PCI/coronary artery bypass graft surgery 
(CABG) were included from the study. Similarly, 
patients with NSTEMI who did not undergo coronary 
angiography and patients who did not give written 
consent were also excluded. An occluded coronary 
artery was defined as the presence of a lesion 
with 100% stenosis or thrombolysis in myocardial 
infarction (TIMI) flow grade 0 to 1 in one or more major 
coronary vessels on invasive coronary angiography. 
Major branch occlusion was incorporated into the 
major vessel territory. A non-occluded or patent 
coronary artery was defined as TIMI flow grade 2/3. 
The culprit artery of the NSTEMI was determined by 
the cardiologist performing the coronary angiography 
based on the findings of electrocardiogram (ECG) 
changes, angiography, and echocardiography. After 
ascertaining the severity of coronary artery disease, 
the mode of revascularization is determined and if PCI 
is indicated, the procedure is done, and the patient is 
shifted to the coronary care unit (CCU) for observation 
and further management. Sometimes, thrombosuction 
and plain old balloon angioplasty (POBA) may also be 
done according to requirement. In the case of complex 
lesions, the revascularization procedure (PCI/CABG) is 
decided by the heart team approach.

Data were collected from patients using questionnaires, 
physical examination, investigation parameters 
(cardiac biomarkers, ECG, echocardiography), 
coronary angiographic, and revascularization details, 

and in-hospital complications. Data were compiled, 
edited, and checked to maintain consistency. The data 
were recorded in a Microsoft Excel 2014 and analyzed 
using IBM SPSS Statistics version 24.0. Point estimate 
and 95% CI were calculated.

RESULTS

A total of 126 patients were included with the diagnosis 
of NSTEMI who underwent coronary angiography 
during the study period. Among 126 NSTEMI patients, 
the prevalence of occluded coronary arteries (OCA) was 
41 (32.54%) (24.36-40.72, 95% CI). However, in patients 
with OCA, there was female predominance. The mean 
age of presentation in patients with occluded coronary 
arteries was 61.02±14.16 years.

Dyslipidemia was present in 15 (36.59%) NSTEMI 
patients with occluded coronary arteries. The baseline 
characteristics of the study population and NSTEMI 
patients with occluded arteries presented about 24 
hours after the development of symptoms (Table 1).

Table 1. Baseline characteristics of the study 
population (n= 41).
Characteristics n (%)
Age (years), mean ± SD 61.02±14.16
Sex
Male 16 (39.02)
Female 25 (60.98)

Smoking
Smoker 19 (46.34)
Non smoker 22 (53.66)

Hypertension 32 (78.05)
Diabetes 20 (48.78)
Dyslipidemia 15 (36.59)
Family history of CAD 11 (26.83)
Body Mass Index (BMI) 25.91±3.27
Abdominal circumference 83.00±7.33
Prior History of MI 12 (29.27)
Chronic Kidney Disease (CKD) 5 (12.20)
MHD 1 (2.44)
Previous PCI 3 (7.32)
Previous CABG -
Duration of symptoms in hours 
(Median)

24 (58.54)

Angina 37 (90.24)
Dyspnea 27 (65.85)
Syncope 1(2.44)
Palpitation 2 (4.88)
Nausea & vomiting 5(12.20)
Epigastric pain 1 (2.44)

The mean level of Troponin I was 6.59±12.58. Heart 
failure developed in 17 (41.46%) of NSTEMI patients 
with occluded arteries. The in-hospital mortality was 1 
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(2.44%) patient with OCA and the baseline laboratory 
results and complications developed among patients 
(Table 2).

Table 2. Biochemical characteristics and in-hospital 
complications in patients with NSTEMI (n= 41).
Characteristics n (%)
Total Cholesterol 161.25±5.02
HDL 36.56±8.54
LDL 98.21±33.89
Triglyceridemia 170.68±104.45
Creatinine 1.00±0.44
Troponin I 3.56±3.64
ECG findings
ST-depression 3 (7.32)
T-wave inversion 16 (39.02)
ST- depression and T wave inversion 5 (12.20)
LBBB 3 (7.32)
RBBB 4 (9.76) 
Paroxysmal Supraventricular 
Tachycardia (PSVT)

-

No ischemic changes 13 (31.71)
Echo-LV function
Normal (>50%) 13 (31.71)
LV dysfunction (≤50%) 28 (68.29)
Heart failure 17 (41.46)
Cardiogenic Shock 1 (2.44)
Arrythmia 1 (2.44)
Atrial fibrilation 1(2.44)
Ventricular Tachycardia/Ventricular 
fibrilation (VT/VF)

-

PSVT -
MR 3 (7.32)
Pericardial effusion/pericarditis 3 (7.32)
AKI 4 (9.76)
In-hospital mortality 1 (2.44)

TVD was also the predominant lesion in NSTEMI with 
the occluded artery 18 (43.90%). In overall NSTEMI 
patients culprit artery was as follows: circumflex 
branch of left coronary artery (LCX) 20 (48.78%), RCA 6 
(14.63%) (Table 3).

Table 3. Coronary angiography and interventions in 
patients with NSTEMI (n= 41).
Characteristics n (%)
Dominance
Right 35 (85.37)
Left 5 (12.20)
Co-dominant 1 (2.44)
CAG result
Normal -
Minor CAD -
SVD 10 (24.39)
DVD 11(26.83)
TVD 18 (43.90)
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LM 2 (4.88)
Culprit Vessel
LAD 13 (31.71)
LCx 20 (48.78)
RCA 6 (14.63)
RI 2 (4.88)
Treatment strategy
Conservative 14 (34.15)
Routine PCI 25 (60.98)
CABG 4 (9.76)
Multi vessel PCI 14 (34.15)

DISCUSSION

In this study out of 126 patients, 32.50% were NSTEMI 
with occluded coronary arteries while 67.5% were 
NSTEMI with non-occluded coronary arteries.

In our study, 32.50% of NSTEMI patients had occluded 
coronary arteries which were similar to previously 
conducted studies.10 In one study done in the USA, the 
frequency of NSTEMI with occluded coronary artery 
was around 24% but the study population was limited 
only to patients undergoing PCI. Further studies 
have shown variable findings and, depending upon 
the difference in patient selection, the percentage of 
occluded coronaries was found to be around 29% to 
63%.11 The reason for having higher OCA prevalence 
in our study might be a late presentation of patients 
to a medical facility, prior undetected MI, or missed 
STEMI due to a lack of early identification of ischemic 
heart disease.

There was male predominance (59.5%) in our study 
presenting with NSTEMI. Also, the majority of the 
patients were male in NSTEMI with the occluded 
coronary artery (61% vs 39%). Men have a 2.4-fold 
overall risk for NSTEMI compared with women.12-13 The 
proportion of female patients being lower compared 
to male patients in our study may be due to fewer 
females attending hospitals for medical aid, tolerance 
of symptoms, and less likely to have coronary 
angiography due to gender-based inequalities in 
treatment intensity of NSTEMI.14

Studies have shown that the south Asian population 
had a higher rate of MI at a younger age (mean age 53 
years) compared to the western population explained 
by multiple risk factors at ages<60 years.15,16 However, 
our study showed that the mean age of presentation 
was 65 years. Large-scale studies are required to 
explain this difference. On the contrary, patients with 
occluded coronary arteries were younger in our study 
similar to the other study.17

Hypertension, diabetes mellitus, smoking and 
dyslipidemia are the major risk factors for NSTEMI. 
In our study, a family history of CAD was found to 
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be statistically significant. Family history has been 
emphasized as a major nonmodifiable risk factor by 
the National Cholesterol Education Program Adult 
Treatment Panel (NCEP-ATP) III guidelines.18 Family 
history of MI is an important risk marker for increased 
MI risk, and particular weight should be placed on the 
number of affected first- and second-degree relatives 
and the age of the relative at the time of presentation. 
According to the Danish national health registers, a 
detailed family history could be very useful in assessing 
MI risk, especially in persons aged 35–55 years.19

In our study, NSTEMI patients with occluded coronary 
arteries presented earlier to the hospital in comparison 
to non-occluded coronary artery patients. However, 
there was still a delay in the presentation (>24 hours). 
This delay in a presentation can lead to delayed 
revascularization in an occluded artery which can lead 
to both early and long-term adverse outcomes. The 
Occluded Artery Trial (OAT), showed no benefit to 
revascularization for patients with an occluded infarct 
artery 24 hours after symptom onset.20 The enhanced 
survival in STEMI patients by rapid reperfusion of 
the infarct-related artery was noted compared to 
NSTEMI patients.21 Therefore, these NSTEMI patients 
with an occluded coronary artery may represent 

STEMI equivalents who could benefit from earlier 
revascularization. 

There were some limitations of our study. Our study 
population was small and hence it was difficult to 
achieve statistical significance for the differences in 
clinical outcomes between NSTEMI patients with OCA 
and NOCA. Our study was also single-centred and 
hence the results obtained may not be generalized to 
other populations. Follow up study was not done in our 
study as a result long-term effect of revascularization 
could not be ascertained so a study with long-term 
follow-up is required.

CONCLUSIONS

The prevalence of occluded coronary arteries was 
similar to the studies done in similar settings. There is 
as yet no reliable tool to identify this group of patients 
before performing angiography. These patients have 
similar presentations and angiographic findings as ST-
segment Elevation myocardial infarction. So whether 
timely reperfusion will benefit this group of patients 
requires further studies.

Conflict of Interest: None.

REFERENCES
1. Chan MY, Sun JL, Newby LK, Shaw LK, Lin M, 

Peterson ED, et al. Long-term mortality of patients 
undergoing cardiac catheterization for ST-elevation and 
non-ST-elevation myocardial infarction. Circulation. 2009 
Jun 23;119(24):3110-7. [PubMed | Full Text | DOI]

2. Berger JS, Elliott L, Gallup D, Roe M, Granger CB, Armstrong 
PW, et al. Sex differences in mortality following acute 
coronary syndromes. JAMA. 2009 Aug 26;302(8):874–82. 
[PubMed | Full Text | DOI]

3. Kumar A, Cannon CP. Acute coronary syndromes: 
Diagnosis and management, part II. Mayo Clin Proc. 2009 
Nov;84(11):1021-36. [PubMed | Full Text | DOI]

4. Leibowitz D, Planer D, Weiss T, Rott D. Seasonal variation in 
myocardial infarction is limited to patients with ST-elevations 
on admission. Chronobiol Int. 2007;24(6):1241-7. [PubMed | 
Full Text | DOI]

5. Rott D, Greganski P, Nowatzky J, Weiss AT, Chajek-Shaul 
T, Leibowitz D. ST deviation pattern in acute myocardial 
infarction is not related to lesion location. J Thromb 
Thrombolysis. 2009 Feb;27(2):163-7. [PubMed | Full Text | 
DOI] 

6. Akhtar MM, Iqbal YH, Kaski JC. Managing unstable 
angina and non-ST elevation MI. Practitioner. 2010 
Jun;254(1730):25-30, 2-3. [PubMed]

7. Grenne B, Eek C, Sjoli B, Dahlslett T, Uchto M, Hol PK, et 
al. Acute coronary occlusion in non-ST-elevation acute 

coronary syndrome: outcome and early identification by 
strain echocardiography. Heart. 2010 Oct;96(19):1550-6. 
[PubMed | Full Text | DOI]

8. Bahrmann P, Rach J, Desch S, Schuler GC, Thiele H. 
Incidence and distribution of occluded culprit arteries 
and impact of coronary collaterals on outcome in patients 
with non-ST-segment elevation myocardial infarction and 
early invasive treatment strategy. Clin Res Cardiol. 2011 
May;100(5):457-67. [PubMed | Full Text | DOI]

9. Koyama Y, Hansen PS, Hanratty CG, Nelson GI, Rasmussen 
HH. Prevalence of coronary occlusion and outcome of an 
immediate invasive strategy in suspected acute myocardial 
infarction with and without ST-segment elevation. Am J 
Cardiol. 2002 Sep 15;90(6):579-84. [PubMed | Full Text | 
DOI]

10. Khan AR, Golwala H, Tripathi A, Bin Abdulhak AA, 
Bavishi C, Riaz H, et al. Impact of total occlusion of culprit 
artery in acute non-ST elevation myocardial infarction: a 
systematic review and meta-analysis. Eur Heart J. 2017 Nov 
1;38(41):3082-3089. [PubMed | Full Text | DOI]

11. Aijaz S, Hanif B. Frequency and distribution of 
angiographically occluded coronary artery and in-hospital 
outcome of patients with Non ST elevation myocardial 
infarction. J Pak Med Assoc. 2016 May;66(5):504-8. [PubMed 
| Full Text]

12. Kyto V, Sipila J, Rautava P. Association of age and gender 
with risk for non-ST-elevation myocardial infarction. Eur J 

Sharma et al. Occluded Coronary Artery among Non-ST Elevation Myocardial Infarction Patients in Department of Cardiology of a Tertiary...

http://www.jnma.com.np
https://pubmed.ncbi.nlm.nih.gov/19506116/
https://www.ahajournals.org/doi/10.1161/CIRCULATIONAHA.108.799981
https://doi.org/10.1161/circulationaha.108.799981
https://pubmed.ncbi.nlm.nih.gov/19706861/
https://www.webofscience.com/wos/woscc/full-record/WOS:000269260100021?SID=EUW1ED0FA3fD6aAHlfy5ulORwF55e
https://doi.org/10.1001/jama.2009.1227
https://pubmed.ncbi.nlm.nih.gov/19880693/
https://www.mayoclinicproceedings.org/article/S0025-6196(11)60674-5/fulltext
https://doi.org/10.1016/s0025-6196(11)60674-5
https://pubmed.ncbi.nlm.nih.gov/18075810/
https://www.tandfonline.com/doi/abs/10.1080/07420520701800611?journalCode=icbi20
https://doi.org/10.1080/07420520701800611
https://pubmed.ncbi.nlm.nih.gov/18188509/
https://link.springer.com/article/10.1007/s11239-008-0193-2
https://doi.org/10.1007/s11239-008-0193-2
https://pubmed.ncbi.nlm.nih.gov/20669821/
https://pubmed.ncbi.nlm.nih.gov/20643662/
https://heart.bmj.com/content/96/19/1550
https://doi.org/10.1136/hrt.2009.188391
https://pubmed.ncbi.nlm.nih.gov/21165625/
https://link.springer.com/article/10.1007/s00392-010-0269-9
https://doi.org/10.1007/s00392-010-0269-9
https://pubmed.ncbi.nlm.nih.gov/12231080/
https://www.ajconline.org/article/S0002-9149(02)02559-6/fulltext
https://doi.org/10.1016/s0002-9149(02)02559-6
https://pubmed.ncbi.nlm.nih.gov/29020244/
https://academic.oup.com/eurheartj/article/38/41/3082/4075374?login=false
https://doi.org/10.1093/eurheartj/ehx418
https://pubmed.ncbi.nlm.nih.gov/27183925/
http://jpma.org.pk/PdfDownload/7724


JNMA I VOL 61 I ISSUE 257 I January 202358
Free Full Text Articles are Available at www.jnma.com.np

Prev Cardiol. 2015 Aug;22(8):1003-8. [PubMed | Full Text 
| DOI]

13. Ten Haaf ME, Bax M, Ten Berg JM, Brouwer J, Van't Hof 
AW, van der Schaaf RJ, et al. Sex differences in characteristics 
and outcome in acute coronary syndrome patients in 
the Netherlands. Neth Heart J. 2019 May;27(5):263-271. 
[PubMed | Full Text | DOI]

14. Martensson S, Gyrd-Hansen D, Prescott E, Andersen PK, 
Zwisler AD, Osler M. Trends in time to invasive examination 
and treatment from 2001 to 2009 in patients admitted first 
time with non-ST elevation myocardial infarction or unstable 
angina in Denmark. BMJ Open. 2014 Jan 9;4(1):e004052. 
[PubMed | Full Text | DOI]

15. Yusuf S, Hawken S, Ounpuu S, Dans T, Avezum A, 
Lanas F, et al. Effect of potentially modifiable risk factors 
associated with myocardial infarction in 52 countries (the 
INTERHEART study): case-control study. Lancet. 2004 Sep 
11-17;364(9438):937-52. [PubMed | Full Text | DOI] 

16. Medagama A, Bandara R, De Silva C, Galgomuwa MP. 
Management of acute coronary syndromes in a developing 
country; time for a paradigm shift? an observational study. 
BMC Cardiovasc Disord. 2015 Oct 24;15:133. [PubMed | Full 
Text | DOI]

17. Wang TY, Zhang M, Fu Y, Armstrong PW, Newby LK, 
Gibson CM, et al. Incidence, distribution, and prognostic 

impact of occluded culprit arteries among patients with 
non-ST-elevation acute coronary syndromes undergoing 
diagnostic angiography. Am Heart J. 2009 Apr;157(4):716–23. 
[PubMed | Full Text | DOI]

18. Third Report of the National Cholesterol Education 
Program (NCEP) Expert Panel on Detection, Evaluation, 
and Treatment of High Blood Cholesterol in Adults (Adult 
Treatment Panel III) final report. Circulation. 2002 Dec 
17;106(25):3143-421. [PubMed | Full Text | DOI]

19. Ranthe MF, Petersen JA, Bundgaard H, Wohlfahrt J, Melbye 
M, Boyd HA. A detailed family history of myocardial 
infarction and risk of myocardial infarction--a nationwide 
cohort study. PLoS One. 2015 May 26;10(5):e0125896. 
[PubMed | Full Text | DOI]

20. Hochman JS, Lamas GA, Buller CE, Dzavik V, Reynolds 
HR, Abramsky SJ, et al. Coronary intervention for persistent 
occlusion after myocardial infarction. N Engl J Med. 2006 
Dec 7;355(23):2395–407. [PubMed | Full Text | DOI]

21. Berger PB, Ellis SG, Holmes DR Jr, Granger CB, Criger DA, 
Betriu A, et al. Relationship between delay in performing 
direct coronary angioplasty and early clinical outcome in 
patients with acute myocardial infarction: results from the 
global use of strategies to open occluded arteries in Acute 
Coronary Syndromes (GUSTO-IIb) trial. Circulation. 1999 
Jul 6;100(1):14-20. [PubMed | Full Text | DOI]

Sharma et al. Occluded Coronary Artery among Non-ST Elevation Myocardial Infarction Patients in Department of Cardiology of a Tertiary...

© The Author(s) 2023. 

This work is licensed under a Creative Commons Attribution 4.0 International License. The images or other third party material in this article 
are included in the article’s Creative Commons license, unless indicated otherwise in the credit line; if the material is not included under the 
Creative Commons license, users will need to obtain permission from the license holder to reproduce the material. To view a copy of this 
license, visit https://creativecommons.org/licenses/by/4.0/

http://www.jnma.com.np
https://pubmed.ncbi.nlm.nih.gov/24914027/
https://academic.oup.com/eurjpc/article/22/8/1003/5927219?login=false
https://doi.org/10.1177/2047487314539434
https://pubmed.ncbi.nlm.nih.gov/30989470/
https://link.springer.com/article/10.1007/s12471-019-1271-0
https://doi.org/10.1007/s12471-019-1271-0
https://pubmed.ncbi.nlm.nih.gov/24413349/
https://bmjopen.bmj.com/content/bmjopen/4/1/e004052.full.pdf
https://doi.org/10.1136/bmjopen-2013-004052
https://pubmed.ncbi.nlm.nih.gov/15364185/
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(04)17018-9/fulltext
https://doi.org/10.1016/s0140-6736(04)17018-9
https://pubmed.ncbi.nlm.nih.gov/26497226/
https://bmccardiovascdisord.biomedcentral.com/articles/10.1186/s12872-015-0125-y
https://bmccardiovascdisord.biomedcentral.com/articles/10.1186/s12872-015-0125-y
https://doi.org/10.1186/s12872-015-0125-y
https://pubmed.ncbi.nlm.nih.gov/19332201/
https://www.sciencedirect.com/science/article/abs/pii/S0002870309000556?via%3Dihub
https://doi.org/10.1016/j.ahj.2009.01.004
https://pubmed.ncbi.nlm.nih.gov/12485966/
https://www.ahajournals.org/doi/10.1161/circ.106.25.3143
https://doi.org/10.1161/circ.106.25.3143
https://pubmed.ncbi.nlm.nih.gov/26011129/
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0125896
https://doi.org/10.1371/journal.pone.0125896
https://pubmed.ncbi.nlm.nih.gov/17105759/
https://www.nejm.org/doi/full/10.1056/NEJMoa066139
https://doi.org/10.1056/nejmoa066139
https://pubmed.ncbi.nlm.nih.gov/10393675/
https://www.ahajournals.org/doi/10.1161/01.CIR.100.1.14
https://doi.org/10.1161/01.cir.100.1.14
https://creativecommons.org/licenses/by/4.0/

	_heading=h.gjdgxs
	_GoBack
	_GoBack

