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ARTICLE INFO ABSTRACT

Key Words: ACSisanimbalance between the myocardial oxygen demand and consumption of oxygen by the

Culprit Arteries, Inferior Wall Myocardial Infarction, heart. While coronary plaque rupture, which results in STEMI, is almost always the cause of this
STEMI, Depression, AVR, Acute Coronary Syndrome, mismatch development of thrombus blocking a coronary artery. Objective: To determine the
CABG frequency of culprit arteries in patients with inferior wall myocardial infarction (IWMI) with ST
Segment depression in Lead AVR. Methods: This cross sectional study was conducted at
Department of Adult Cardiology, NICVD, Karachi, Pakistan from November 4, 2020 to May 3,
2021. All patients who fulfilled the inclusion criteria were enrolled and consent was taken. All
patients were initially stabilized and then were prepared for coronary angiography.
Interpretation of coronary angiogram was done to assess the culprit arteriesi.e. LCX, RCA. Data
were collected in proforma. Results. Out of 317 patients, 233(73.5%) were male while 84(26.5%)
were female with mean age of 51.4+12.4 years. Left circumflex coronary artery was found in 184
(58%) patients. Right coronary artery was found in 133 (42 %) patients. Conclusions: This study
concludes that LCX artery is more likely to be culprit in patients with inferior wall myocardial
infarction and ST-segment depression in lead AVR. STEMI patients with IWMI should be worked
up forthe presence of culpritarteriesto ensure adequate treatment.
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INTRODUCTION

Finding the culprit artery on the presenting
electrocardiogram (ECG) in patients with STEMI can help
with earlier risk assessment and improved treatment
planning for reperfusion. Inferior STEMI can result from an
obstructionin LCX artery or RCA artery so it needs prompt
recognition of culprit vessel to initiate treatment. It needs
ECG analysis depending upon ST-segment elevation or ST-
segment depression in various leads [1]. Compared to
anterior wall Ml, inferior-wall Ml is associated with a better
outcome. Decreased blood supply totheinferiorareaof the
heart cause inferior wall myocardial infarctions, itis usually
supplied by posterior descending artery (PDA) which in

80% cases originates from right coronary artery while in
20% of patients it is from left circumflex artery. Coronary
artery infarction results in decreasing perfusion that
results in myocardial ischemia and necrosis are the key
principles of pathophysiology of myocardial infarction [2,
3]. Right dominance is said to apply when it gives posterior
descending artery. Typical presentation includes chest
pain or heaviness, shortness of breath, sweating with pain
radiation to arms and additionally it may result as dizziness
or nausea [4]. The heart rate, hypotension and signs of
poor perfusion should receive special attention during a
physical examination and also evaluated for right
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ventricular infarction is present concurrently. Heart
disease is indicated by discomfort brought on by exertion,
diaphoresis, nausea, vomiting, and pain radiating to the
right arm. Other potentially fatal conditions to consider
include pneumothorax, esophageal rupture, pulmonary
embolism, aortic dissection, and cardiac tamponade.
Given the possibility of unusual symptoms, especially in
older and female patients, a high level of suspicion is
required. Consider cardiac reasons of these symptoms
rather than believing they are caused by a gastrointestinal
disease given that symptoms include exhaustion, vomiting
and epigastric pain [5]. Due to paucity of data we have
designed this study to make local guidelines for expert
management of patients.

METHODS

This cross-sectional study was conducted at Department
of Adult Cardiology, NICVD Karachi, Pakistan from
November 4, 2020 to May 3, 2021. By using WHO calculator
sample size was calculated by taking anticipated
frequency as 29% [6], with margin of Error of 5% and
Confidence level of 95%, then the estimated sample size
was n=317 patients. By using Non-Probability, Consecutive
Sampling 317 patients were included fulfilling inclusion
criteria of age between 30-80 years, of either gender and
presenting with inferior wall myocardial infarction (IWMI)
defined as history of chest pain with new onset ECG
changes of at least Imm elevationininferior lead(ll, lll, AVF)
and positive Hs troponin | with ST segment depression in
AVR lead (in accordance with operational definition) with
any duration. We excluded Patients with anterior or lateral
wall STEMI, coronary artery bypass surgery or PCl, Patients
with bundle branch block or electrolyte imbalance and
patients with non-obstructive coronaries on angiography.
An informed written consent was taken at the time of
admission, dataregardingthe age, gender, smoking status,
diabetes, hypertension, heightand weight wasrecorded on
proforma. All patients were initially stabilized and then
were prepared for coronary angiography. Angiography was
performed by consultant > 3 years of experience.
Interpretation of coronary angiogram was done to
determine culprit artery labelled as the artery had at least
one lesion >70% needing acute intervention. Data were
analyzed through the statistical software SPSS. 22.0
version. Mean was calculated for age, height, weight and
BMI. Frequency and percentage were calculated for
gender, diabetes, hypertension, smoking status and culprit
arteriesi.e.(LCX,RCA).

RESULTS

In this study 317 patients were enrolled with age ranges
from 30 to 80 years with meanage was 51.4+12.4 years, with
mean weight of 66.3x11.1 kgs, mean height of 1.62+1.3
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meters and mean body mass index of 27.3+5.2 kg/m’ as
showninTablel.
Table1: Descriptive Statistics of Demographic Characteristics

Variable Range Mean
Age (years) 30-80 51.4+12.4
Weight (kg) 60-961 66.311.1

Height (meter) 38-1.68 1.62+1.3
BMI(kg/m2) 24-30 27.3+5.2

In distribution of gender, 233 (73.5%) were male while 84
(26.5%)were female. Diabetes mellitus wasdocumentedin
124(39.1%) patients. Hypertension was noted in 175(55.2 %)
patients. Out of 317 patients, 140 (44.2%) patients were
smoker while 177 (55.8%) were non-smoker as shown in
Table 2.

Table 2: Descriptive Statistics of Clinical Characteristics

Variable Frequency (%)
Male 233 (73.5)
Gender Female 84(26.5)
Diabetes 124(39.1)
Hypertension 175(55.2)
Smoker 140 (44.2)
Non-smoker 177(55.8)

Left circumflex coronary artery was observed as culprit
arteryinagreaternumber of patients, 184(58%)while right
coronary artery was found to be culprit vessel in 133 (42%)
patients suffering from inferior wall myocardial infraction
with St-segment depression in lead AVR with an in
significant p-valueas showninTable 3.

Table 3: Stratification of Culprit Arteries IWMI With ST Segment
DepressioninLead AVR

Culprit Arteries

Variable

Yes No
RCA 133(42%) | 184(58%)| 317 0.67
LCX 184(58%) |133(42%)| 317 ’

DISCUSSION

There is recent rise of mortality due to STEMI worldwide.
Mortality rate varies depending upon type of STEMI and
presentation from of 4% to 10%, where inferior wall Mls
have lower mortality rate then other type of STEMI.
Presence of right ventricular involvement up to one third of
inferior wall Ml increases risk and mortality. After initial
stabilization patientis soon shifted to catheterizationlabin
order to achieve door-to-vessel time of less than 90[6, 7].
ECG remained the initial investigation to determine the
type of STEMland most likely culprit vessel. Addressing the
culprit vessel is the primary goal of STEMI intervention so
patient should be sent for urgent cardiac angiography to
the hospital if the ECG shows signs of STEMI [8]. Recent
researchisfocused onlead AVRin case of inferior STEMI to
predicting culprit artery and perhaps patient outcome.
Additionally, the majority of studies have only looked at how
lead AVR ST changes help distinguish between RCA and
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LCX infarctions, giving no additional insight into the
significance of the occlusion site in either the RCA or the
LCX [9, 10]. The findings of this study suggest that in
individuals with inferior STEMI, ST segment deviation in
lead AVR can assist in distinguishing between RCA and LCX
infarction. However, the ability to distinguish between RCA
and LCX lesions using previously established
electrocardiographic criteria is only fair. Different patient
coronary anatomy and multi vessel involvement could
make it more difficult to interpret ECG patterns[11]. In this
study, out of 317 patients, 233 (73.5%) were male while 84
(26.5%)were female while it was also seenin similar fashion
in study by Kanei et al., [12], who observed 78% with male
dominancy and same observation was in the study by of
Pourafkari et al., [13], in which 61 (82.4%) were male
patients. Other studies by Sinha et al., also reported males
as 415(71%) and females as 170 (29%) and Almansori et al.,
also noted to have 539 (76%) men [14, 15]. The mean age
reported in our study was 51.412.4 years it was also in
agreement with study where meanage wasnoted as 58+12
years [16]. In this study 124 (39.1%) patients of diabetes
mellitus were noted and it was not in agreement with
observation of Fiol et al., who found around 17.7% patients
with diabetes this may be due to collection of sample [17].
In current study, hypertension was noted in 175 (55.2%)
patients that was consistent with the finding of study by
Zimetbaumetal., who observed57% hypertensive patients
[18]. Inthis study, 140(44.2%) patients were smokers while
177(55.8%) where non-smokers similar pattern was
observed in another study where 52% were smokers[19].
Inthis studyright coronary artery was found to be culprit in
133 (42 %) patients while left circumflex coronary artery
was noted in 184 (58 %) patients. LCX was the culprit artery
in patients with ST depressionin lead AVR more than those
without ST-segment depression. Similarly Sahi et al., also
demonstrated thatin patients with IWMI, the amount of ST-
segment depression in the lead AVR is a reliable predictor
of IRA [20]. Although this study helps in prediction of
culprit artery but precise location of segment as proximal,
mid or distil portion and moreover we did not included
patients with late presentation or old infarction so findings
doesnotsimplyapplytoall.

CONCLUSIONS

Findings of this study supportin prediction of culprit vessel
with large accuracy depends upon St-segment depression
in lead AVR. Although solely ECG based findings cannot
replace angiographic report but it adds to further
strengthen the diagnosis, so furtherlarge scale studies are
recommended.

Authors Contribution
Conceptualization: AR

DOI: https://doi.org/10.54393/pjhs.v4i05.769

Methodology: MY, AF, AR, FA

Formalanalysis: AF, NB

Writing-review and editing: KF, MY, Y, S
Allauthorshavereadandagreedtothe published version of
the manuscript.

Conflicts of Interest
Theauthorsdeclareno conflict of interest.

Source of Funding

The authorsreceived no financial support for the research,
authorshipand/orpublication of thisarticle.

REFERENCES

[1] Cassar A, Holmes DR, Rihal CS, Gersh BJ. Chronic
coronary artery disease: diagnosis and
management. Mayo Clinic Proceedings. 2009 Dec;
84(12): 1130-46. doi: 10.4065/mcp.2009.0391.

[2] Zimetbaum PJ and Josephson ME. Use of the
electrocardiogram in acute myocardial infarction.
New England Journal of Medicine. 2003 Mar; 348(10):
933-40.doi: 10.1056/NEJMra022700.

[3] Vervaat FE, Bouwmeester S, Van Hellemond IE,
Wagner GS, Gorgels AP. Consideration of QRS
complex in addition to ST-segment abnormalities in
the estimation of the “risk region” during acute
anterior or inferior myocardial infarction. Journal of
Electrocardiology. 2014 Jul; 47(4): 535-9. doi:
10.1016/j.jelectrocard.2014.04.0089.

[4] Tieralal,NikusKC, Sclarovsky S, Syvanne M, EskolaM,
HAAMU Study Group. Predicting the culprit artery in
acute ST-elevation myocardial infarction and
introducing a new algorithm to predict infarct-
related artery in inferior ST-elevation myocardial
infarction: correlation with coronary anatomy in the
HAAMU Trial. Journal of Electrocardiology. 2009 Mar;
42(2):120-7. doi: 10.1016/j.jelectrocard.2008.12.009.

[5] Vogel B, Claessen BE, Arnold SV, Chan D, Cohen DJ,
Giannitsis E, et al. ST-segment elevation myocardial
infarction. Nature reviews Disease primers. 2019 Jun;
5(1): 39. doi: 10.1038/s41572-019-0090-3.

[6] Nair R and Glancy DL. ECG discrimination between
right and left circumflex coronary arterial occlusion
in patients with acute inferior myocardial infarction:
value of old criteria and use of lead aVR. Chest. 2002
Jul; 122(1):134-9. doi: 10.1378/chest.122.1.134.

[7] Birnbaum Y and Drew BJ. The electrocardiogram in
ST elevation acute myocardial infarction: correlation
with coronary anatomy and prognosis. Postgraduate
Medical Journal. 2003 Sep; 79(935): 490-504. doi:
10.1136/pmj.79.935.490.

[8] JimMH, TsuiKL, YiuKH, CheungGS, SiuCW, Ho HH, et
al. Jeopardised inferior myocardium (JIM) score: an

PJHS VOL. 4 Issue. 5 May 2023 Copyrighl@ZUZS.PdHS, Published by Crosslinks International Publishers
ESmm This work is licensed under a Creative Commons Attribution 4.0 International License. 147




(9]

(10]

(1]

[12]

[13]

[14]

[15]

[16]

PJHS VOL. 4 Issue. 5 May 2023

Culprit Arteries in Patients with Inferior Wall Myocardial Infarction

arithmetic electrocardiographic score to predict the
infarct-related artery in inferior myocardial
infarction. Annals of the Academy of Medicine-
Singapore. 2012 Jul; 41(7): 300. doi: 10.47102/annals-
acadmedsqg.V4IN7p300.

Birnbaum Y, Wagner GS, Barbash GI, Gates K, Criger
DA, Sclarovsky S, et al. Correlation of angiographic
findings and right (V1 to V3) versus left (V4 to V6)
precordial ST-segment depression in inferior wall
acute myocardial infarction. American Journal of
Cardiology. 1999 Jan; 83(2): 143-8. doi:
10.1016/s0002-9149(98)00814-5.

Gupta A, Lokhandwala YY, Kerkar PG, Vora AM.
Electrocardiographic differentiation between right
coronary and left circumflex coronary arterial
occlusion in isolated inferior wall myocardial
infarction. Indian Heart Journal. 1999 May; 51(3): 281-
4.

Menown IB and Adgey AA. Improving the ECG
classification of inferior and lateral myocardial
infarction by inversion of lead aVR. Heart. 2000 Jun;
83(6): 657-60.doi: 10.1136/heart.83.6.657.

Kanei Y, Sharma J, Diwan R, Sklash R, Vales LL, Fox
JT, et al. ST-segment depression in aVR as a
predictor of culprit artery and infarct size in acute
inferior wall ST-segment elevation myocardial
infarction. Journal of Electrocardiology. 2010 Mar;
43(2):132-5.doi: 10.1016/j.jelectrocard.2009.09.003.
Pourafkari L, Tajlil A, Mahmoudi SS, Ghaffari S. The
value of lead aVR ST segment changes in localizing
culprit lesion in acute inferior myocardial infarction
and its prognostic impact. Annals of Noninvasive
Electrocardiology. 2016 Jul; 21(4): 389-96. doi:
10.1M11/anec.12324.

Sinha SK, Mishra V, Thakur R, Jha MJ, Goel A, Kumar
A, et al. Prediction of St deviations in lead avr as a
noninvasive tool to predict the infarct-related
coronary artery in patients with acute inferior-wall
Myocardial infarction (the PreSt-riMi Study). Current
Research in Cardiology. 2016 Mar; 3(1): 17-23. doi:
10.4172/2368-0512.1000057.

Almansori M, Armstrong PW, Fu Y, Kaul P.
Electrocardiographic identification of the culprit
coronary artery in inferior wall ST elevation
myocardial infarction. Canadian Journal of
Cardiology. 2010 Jun; 26(6): 293-6. doi: 10.1016/
S0828-282X(10)70392-5.

Kosuge M, Kimura K, Ishikawa T, Hongo Y, Mochida Y,
Sugiyama M, et al. New electrocardiographic criteria
for predicting the site of coronary artery occlusionin
inferior wall acute myocardial infarction. American
Journal of Cardiology. 1998 Dec; 82(11): 1318-22. doi:

[17]

Copyright ® 2023. PJHS, Published by Crosslinks International Publishers
This work is licensed under a Creative Commons Attribution 4.0 International License.

DOI: https://doi.org/10.54393/pjhs.v4i05.769

10.1016/S0002-9149(98)00634-1.

Fiol M, Cygankiewicz |, Carrillo A, Bayés-Genis A,
Santoyo O, Gomez A, et al. Value of
electrocardiographic algorithm based on “ups and
downs” of ST in assessment of a culprit artery in
evolvinginferior wallacute myocardialinfarction. The
American Journal of Cardiology. 2004 Sep; 94(6):
709-14.doi:10.1016/j.amjcard.2004.05.053.
Zimetbaum PJ, Krishnan S, Gold A, Carrozza JP,
Josephson ME. Usefulness of ST-segment elevation
in lead Ill exceeding that of lead Il for identifying the
location of the totally occluded coronary artery in
inferior wall myocardial infarction. American Journal
of Cardiology. 1998 Apr; 81(7): 918-9. doi:
10.1016/S0002-9149(98)00013-7.

Mandelzweig L, Battler A, Boyko V, Bueno H, Danchin
N, Filippatos G, et al. The second Euro Heart Survey
on acute coronary syndromes: characteristics,
treatment, and outcome of patients with ACS in
Europe and the Mediterranean Basin in 2004.
European Heart Journal. 2006 Oct; 27(19): 2285-93.
doi: 10.1093/eurheartj/ehl196.

Sahi R, Sun J, Shah RK, Gupta M, Majagaiya BS.
Clinical implication of ST segment depressioninaVR
& aVL in patients with acute inferior wall myocardial
infarction. World Journal of Cardiovascular Diseases.
2015Sep; 5(09): 278. doi: 10.4236/wjcd.2015.59031.

148




	Page 1
	Page 2
	Page 3
	Page 4

