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Abstract

Background: Left main coronary artery (LMCA) occlusion
isaserious clinical condition. Despite its low incidence, the
proghosisis grave. It may present as sudden death, complete
heart block, shock and/or acute coronary syndrome (ACS).

Aimof Study: The study aimed to investigate the value
of ST-segment elevation in lead avVR in the surface ECG as
apredictor of LMCA lesionsin patients suffering from non-
ST-segment elevation myocardial infarction (NSTEMI) and
its relation to the severity of LMCA.

Material and Methods: It is a retrospective study including
patients admitted to CCU in Banha University Hospital, Shebin
El-Kom Teaching Hospital and National Heart Institute. A
total number of 100 patients with the diagnosis of NSTEMI
ACS who had significant LMCAD on coronary angiography
were included in this study; the patients were classified
according to the presence or absence of ST-segment elevation
of >/0.05mV in lead aVR into two groups:

- Group 1: Patients with isoelectric ST-segment in lead aVR
or with ST-segment elevation of less than 0.05mV.

- Group 2: Patients with ST-segment elevation of 0.05mV or
morein avR.

Results: Patients with elevated ST segment more than 1
is significantly higher among patients who died than those
who are still alive (p<0.001). Twenty eight patients (37.8%)
had Left Main coronary disease in group 2, less than 80%
stenosis compared to 18 (75%) patientsin group 1.

While 46 patients (62,2%) had Left Main stenosis more
than 80% In group 2, compared to 6 patients (25%) in group
1, the differences between subgroups were statistically signif-
icant difference (p-value <0.001).

Conclusion: ST-segment elevation in lead avVR isasen-
sitive prognostic indicator in detecting left main coronary
artery lesions of patients suffering from non-ST-segment
elevation myocardial infarction (NSTEMI).
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Introduction

ACUTE coronary syndrome (ACS) isusually one
of three diseases involving the coronary arteries:
ST elevation myocardial infarction (30%), non ST
elevation myocardial infarction (25%), or unstable
angina (38%) [1].

Left main coronary artery (LMCA) occlusion
isaserious clinical condition. Despite its low
incidence, the prognosisis grave. It may present
as sudden death, complete heart block, shock and/or
acute coronary syndrome (ACS). Surgery is usually
too late to initiate, so that percutaneous coronary
intervention (PCI) is utilized to obtain immediate
vessel patency. However, this modality is associated
with a high mortality and restenosis rate. Early
recognition and emergent PCI may be lifesaving

2.

Analysis of lead aVR hasitsvaluein the clas-
sification of acute inferior and lateral myocardial
infarction (MI) [3], and the prediction of left ven-
tricular dysfunction after anterior MI. However,
the prognostic significance of the ST-segment
elevation in lead aVR on theinitial ECG isun-
known [4].

Panovsky, R., et al., stated that recognition of
patient with possible (LM CAD) prior to catheter-
ization has led to a much lower desth rate related
to diagnostic catheterization and help to select
appropriate treatment strategy.

Material and M ethods

It is aretrospective study including patients
admitted to CCU in Banha University Hospital,
Shebin EI-Kom Teaching Hospital and National
Heart Institute. From November 2014 to November
2015.
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A total number of 100 patients with the diag-
nosis of NSTEMI ACS who had significant LM-
CAD on coronary angiography were included in
this study; those patients were classified according
to the presence or absence of ST-segment elevation
of 20.05mV inlead aVR into two groups:

- Group 1: Patients with isoelectric ST-segment
inlead aVR or with ST-segment elevation of less
than 0.05mV.

- Group 2: Patients with ST-segment elevation of
0.05mV or morein avR.

Patients were excluded from analysisif:

1- They had any of the following conditions pre-
cluding ST elevation on ECG, i.e.:

» Left bundle branch block.

* Right bundle branch block.

* Left ventricular hypertrophy.

* Digitalis therapy.

» Ventricular pacing.

* Prior history of coronary artery bypass grafting
(CABG) surgery.

2- Associated heart disease other than coronary
artery disease.

3- Cardiac rhythm other than sinus rhythm.

4- Left main equivalent disease it isdefined as
ar5% or greater stenosis of the left anterior
descending coronary artery before any major
first septal perforator or anterolateral vessel
and a 75% or greater stenosis of the left circum-
flex artery before any major marginal branch
in the absence of 50% or greater left main
stenosis [6] .

Results

1- Patient's demographic criteria:

One hundred patients experienced NSTEMI
and had documented significant LM CA disease
were included in this study out of 3500 patients
presented with NSTEMI, 68 males and 32 females,
they were divided into two groups according to
ST-segment elevation in lead avVR as follows:

- Group (1): No elevation in lead aVR, or elevation
<0.05mV. This consisted of 26 patients who are
represent 26% of all the patients, with a mean
age of 57.54+9.27 years 12 males and 14 females.

- Group (2): 20.05mV elevation in lead aVR. This
consisted of 74 patients who represent 74% of
all the patients, with amean age of 59.84+7.48
years 56 males and 18 females.

There were statistically significant differences
between both groups regarding sex distributions
but not with age as shown in Table (1).

2- Risk factors for ischemic heart disease:

Asregard distribution of risk factors for ischem-
ic heart disease among both groups; hypertension
was present in 18 (69.2%) patientsin group 1 and
in 40 (54.1%) patientsin group 2, diabetes mellitus
was present in 30 (40.5%) patientsin group 2 and
12 (46.2%) patientsin group 1. dyslipidemiawas
found more evident in group 2, 60 (81.1 %) patients
versus 16 (61.5%) patientsin group 1, as regard
positive family history for IHD it was found in 26
(35.1%) patientsin group 2 and in 10 (38.5%)
patients in group 1, while smoking was nearly
equally present in the two groups, 16 (61.5%)
patients in group 1 and 46 (62.2%) patientsin
group 2. But none of these differences were statis-
tically significant as shown in Table (1) except for
dydlipidemia.

Table (1): Demographic data and risk factors for IHD of the
patients among the two study groups.

Group (1) Group (2) S;ﬁgjg';gl Sig.
n=26 n=74 Y p-value
result
AgeinYr. 57.54+9.27 59.84%7.48 t=1.27 20.05
Male gender 12 (46.2%) 56 (75%) x°=7.71 <0.05
Smoking 16 (61.5%) 46 (62.2%) x°=.003 =0.05
Hypertension ~ 18(69.2%) 40(54.1%) x*=1.82 20.05

+Family History 10 (38.5%) 26 (35.1%) Xx?=0.09 =20.05
Diabetes millets 12 (46.2%) 30 (40.5%) x2=0.25 =005
Dyslipidemia 16 (615%) 60(8L1%) x°=4.03 <0.05

(t) Isthe value of the " t-Test".
x2 = Chi-square value, data are means + SD or Number.

3- Electrocardiographic criteria:

ECG was doneto all patients on admission and
the following criteria were analyzed in each group
asshownin Table (2).

And regarding the site of ST-segment depression
it was found that the anterior chest |eads were the
site of ST-segment depression in 6 (23%) patients
in group 1 and in 62 (83.8%) patientsin group 2,
lateral chest leads were 4 (15.3%) in patientsin
group 1 and in 40 (54.1%) patientsin group 2 and
the inferior chest leads were the site of ST-segment
depression were 3 (11.5%) in patientsin group 1
and in 24 (32.4%) patientsin group 2 and all these
changes were statistically significant (p-valueis
<0.001).

Asregard the site of T-wave inversion, the
anterior chest leads were the site of T-wave inver-
sionin 12 (66.7%) patientsin group 1 and is 12
(54.5%) in group 2, lateral leadsin 10 (55.6%)
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patientsin group 1 and in 10 (45.5%) patientsin
group 2 and theinferior leads in 10 (55.6%) patients
ingroup 1 and in 8 (36.4%) patientsin group 2,
but none of these differences was statistically sig-
nificant (p-values 0.44, 0.53 and 0.22 respectively).

Table (2): The ECG findingsin the two groups of patients.

Group (1) Group (2) it‘ﬁt;n;gl Sig.
n=26 n=74 Y p-value
result
Inf. T inv 10 (55.6%) 8 (36.4%) 147 0.22
Lat. Tinv 10 (55.6%) 10 (455%) 0.4 0.53
Ant. T inv 12 (66.7%) 12 (54.5%)  0.61 0.44
Inf ST 3 (11.5%) 24 (32.4%) 111 <0.001
depolarization
Lat ST 4 (15.3%) 40(54.1%) 2342 <0.001
depolarization
Ant ST 6 (23%) 62(838%) 3259 <0.001
depolarization

(9 Isthevalue of the " t-Test".

x2 = Chi-sguare value, data are means * SD or No.

e Inf. Tinv =T wave inversion in inferior leads.

eLat. Tinv =T waveinversion in lateral leads.

«Ant. Tinv =T waveinversion in anterior leads.

« Inf ST dep = ST-segment depressioninlead I1, |11 and avf.

e Lat ST dep = ST-segment depressioninV 4, V5, and V6 or
| and avl.

* Ant ST dep = ST-segment depressionin V1, V2, V3 and V4.

The prevalence of ST-segment elevation in lead
aVR in detection of left main coronary artery
lesionsis 74%.

There were 78.4% of patients with elevated ST
segment. The elevation ranged from 0.5-1 where
21.6% of them had an elevation more than 1, shown
in Table (3).

Table (3): The number & percentage distribution of ST eleva-
tion among group 2.
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ST segment elevation has sensitivity 75% spe-
cificity 85% accuracy 84% PPV 38% & NPN 97%
in detecting cases who will die among all ST
segment elevated patients as show in Table (5).

Table (5): Significance of ST segment elevation in detecting
patients who will die among all ST segment elevated

patients.
Validity %
Sensitivity 75
Specificity 85
Accuracy 84
PPV 38
NPV 97

4- Cardiac enzymes criteria:

The following peak levels of cardiac enzymes
were recorded among the two av R groups as shown
in Table (6):

- Group (1): The mean CK-MB peak level was
70.69+9.291U/L.

- Group (2): The mean CK-MB peak level was
74.72+13.31IU/L.

- Normal level of Ck-MB 5 to 25IU/L.

Comparing both groups, there was no statisti-
cally significant difference with p-value 0.16 as
showsin Table (6).

Table (6): Peak CK-MB levelsin the two groups.

Statistical

Group (1) Group (2) ; Sig.
n=26 n=74 analysis p-value
result
CK-MB peak, 70.69+9.29 74.72+1331 t=1.42 0.16
lU/L
(mean £ SD)

Group (2)
ST elevation
No. %
0.5-1mV 58 784
>1 mV 16 21.6
Total 74 100

Patients with elevated ST segment more than
1lissignificantly higher among patients who died
than those who still alive (p<0.001) as show in
Table (4).

Table (4): Therelationship between death & ST elevation
among group 2.

(t) Isthe value of the" t-Test". Data are means * SD or No.

5- In-hospital follow-up for major adverse cardiac
events (MACE):

Patients of group 2 had higher prevalence of
angina (78.4%), heart failure (3.8%), reinfarction
(8.1%) and death (10.8%) as shown in Table (7).

Table (7): The In-hospital follow-up for major adverse cardiac
events (MACE) in the two groups.

Clinical Group 1 Group 2

Died Alive . Inic n=26 n=74 p-

ZT . ! X2 g finding (n=26) (r=74) value

evaion  No, 9%  No. % value No. % No. %

0.5-1 2 25 56 84.8 15.08 <0.001 Angina 16 61.5 58 78.4 NS

>1 6 75 10 15.2 Heart failure 0 0 28 3.8 <0.001
Reinfarction 0 0 6 8.1 NS

Total 8 100 66 100 Death 0 0 8 10.8 NS
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6- Severity of LMNCA disease and ST elevation in
avR:

Patients were divided according the severity of
LMCA lesions to two subgroups: Group (A) had
the lesion below 80% stenosis and another group
(B) having the lesion 80% stenosis or more.

Twenty eight patients (37.8%) had Left Main
coronary disease in group B, less than 80% stenosis
compared to 18 (75%) patientsin group A. While
46 patients (62,2%) had Left Main stenosis more
than 80% in group B, compared to 6 patients (25%)
in group A, the differences between subgroups
were statistically significant difference (p-value
<0.001) as show in Table (8).

Table (8): Comparison between group A & group B regarding

coronary angiography.
Group Group 1 Group 2 )
LMCA (n=26) (n=74) X2 P
: value
leson  No. % No. %
<80% 18 75 28 37.8 10.02  <0.001

>80% 6 25 46 62.2

Total 24 100 74 100

Discussion

Left main coronary artery (LMCA) occlusion
isaserious clinical condition. Despite its low
incidence, the prognosisis grave. It may present
as sudden death, complete heart block, shock and/or
acute coronary syndrome (ACYS). Surgery isusually
too late to initiate, so that percutaneous coronary
intervention (PCI) is utilized to obtain immediate
vessel patency. However, this modality is associated
with a high mortality and restenosis rate. Early
recognition and emergent PCI may be lifesaving
(2.

The electrocardiogram (ECG) is sensitive and
valuable for detecting ACS. It showed ST elevation
in patients with acute STEMI and horizontal ST
depression in those with acute NSTEMI. However
lead aVR isamostly ignored but very valuable
lead in ACS [7].

Because patients with NSTEMI are heteroge-
neous with respect to the pathophysiological mech-
anisms, the size of the infarction, and the amount
of jeopardized myocardium, early risk stratification
is afundamental step in the management of this
condition [8,9].

* The current study was performed on 100
patients with left main coronary artery stenosis
and suffered NSTEMI.

* The current study found that 74% of the
patients with left main lesion had ST elevation in
aVvR lead (58% had elevation from 0.5-1 and 16%
had elevation >0.1mv) while 26% didn't have ST
elevation.

In astudy performed by Hengrussamee K ehas-
ukcharoen et a., study, [10] ST elevationin lead
aVR was 60% in Left main group. In Taglieri et
al. (2011) study [11], found ST elevation in lead
aVR in 90.2% of left main coronary artery group
. Inastudy by Barrabes et al. (2003) [4], 9 patients
had left main coronary artery lesion, 7 had ST
segment elevation in lead avVR (77.7%). Y amgji et
a. (2001) [71, showed that ST elevationin avVR
more than 0.5mv is present in 88% of patients with
acute left main obstruction. Nough et al. (2012)
[12], found that 40.7% of men and 43.8% of women
with left main coronary artery lesion had ST seg-
ment elevation >0.1mv.

The current study found that male sex is signif-
icantly higher among patients with elevated ST
segment in avR lead than those with no elevation.

Barrabes et al. (2003) [4], found that ST eleva
tion in lead avVR was significantly higher in males.
In contrary Barrabes et al. (2003) [4] found that
active smoking, diabetes are more common in
patients with ST elevation, while dyslipidemia and
hypertension were statistically insignificant.
Nough et a. (2012) [12], found that the ECG pattern
was statistically similar in diabetics and non-
diabetics, hypertensives and normotensives, in
smokers and non-smokers and hyperlipidemic and
normolipidemic patients. And regarding the site
of ST-segment depression the study reveaed highly
statistically significant differencein al, anterior,
lateral and inferior chest leads in the avV R group
with ST segment elevation compared to the other
group of patients with (p-value <0.001) for all.

These results were also similar to those of
Barrabes et a. (2003) [4 who showed highly sta-
tistically significant difference in al, anterior,
|ateral and inferior chest leads in the aVR el evated
group with (p-values >0.001).

The patients with ST segment elevation in lead
aVR in NSTEMI had no statistically significant
difference as regard the presence of T-wave inver-
sion. In Barrabes et al. (2003) [4], study, the same
finding was observed where there was lower fre-
quency of T-wave inversion in the patients with
ST segment elevation inlead aVR in NSTEMI
than the remaining patients.

The present study found that there was no
significant difference between the mean peak value
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of CK MB in patients with ST elevationin avVR
and those without and this coincides with Barrabes
et al. (2003) [4. Thelack of association between
ST-segment elevation in lead avVR and peak CK-
MB levels makes it unlikely that its adverse prog-
nostic significance was dependent on alarger
infarct size.

Our study found that heart failure asaclinical
finding was significantly prevalent among patients
with ST elevation in aVR lead which coincides
with Barrabes et al. (2003) [4], who found that ST
segment elevation in avVR was strongly associated
with heart failure.

The present study found that ST elevation
>0.1mv is significantly higher in patients who died
than those who stayed alive.

The current study considered smoking, dydlip-
idemia, diabetes, hypertension and positive family
history asrisk factors for ACS and found that
dyslipidemia was significantly more frequent
among patients with elevated ST segment than
those with normal ST segment.

Yamaji et a. (2001) [7], found that death oc-
curred more frequently in patient with higher ST
segment elevation in lead aV R than those with less
severe elevation. Barrabes et al. (2003) [4], found
that in-hospital mortality increased in a stepwise
fashion across increasing categories of ST elevation
in lead aVR and this was the only variable from
theinitial ECG that was retained as a n independent
predictor of death.

The present study ST segment elevation has a
sensitivity of 75%, a specificity 85%, accuracy
84% and a positive predictive value of 38% and a
negative predictive value of 97% in detecting cases
who will die. Yamaji et a. (2001), when ST segment
elevation of 0.15 was used as a cut off value death
was predicted with 75% sensitivity, 75% specificity
and 75% accuracy.

The present study found that ST elevation in
lead aV R was associated with more severe coronary
artery lesion and this coincides with Barrabes et
al. (2003) [4].

The present study found that para-osteal lesions
are more prevalent than osteal lesions among left
main coronary artery occlusion. Yildirimturk et a.
(2011) [13] also found asimilar result mentioning
that left main coronary artery narrowing mostly
occurs beyond the ostium in the mid portion or at
the bifurcation where it can extend to both major
branches. The present study also found that osteal
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lesions were more common in females as compared
to males.

Yildirimturk et al. (2011) [13], found that female
gender were more prominent in osteal left main
coronary artery group. He explained that one reason
for femal e predominance might be related to LMCA
anatomy. The caliber of LM CA varies according
to the gender and the size of the individual [14].
The LMCA size varies, with an average diameter
of 4.5+0.5mm in men and 3.9+0.4mm in women.
Irrespective of body surface area, the LMCA is
smaller in women than in men [15].

Y amanaka and Hobbs (1993) [16] reported that
women were more prominent among subjects with
ostial stenosis. They believed that menopausal
decline in estrogen may have arolein its patho-
genesis. Mahagjan et al. (2006) [17] also reported a
trend suggestive of a higher incidence of ostial
lesions among women (63% versus 31%, p=0.06).

Electrocardiographic lead avVR isusually ig-
nored in patients with chest pain. ST segment
elevation in aVR may have diagnostic valuein
patients with acute coronary syndrome (ACS) and
significant stenosis or obstruction of the left main
coronary artery (LMCAYS), especially when accom-
panied by ST segment elevationinlead V. In
patients with LMCAS, ST segment elevation in
lead aV R was two times more frequent than in
remaining patients, whereas there were no differ-
encesinlead V [18,19].

It represents abnormalities of the right upper
side of the heart (right ventricular outflow tract)
and basal part of the interventricular septum. Lead
aVR can inform reciprocal changes from the left
lateral side covered by lead aVL, Il, V5and V6
[20].

ST segment elevation in lead avVR determined
myocardial ischemia or infarction of the basal part
of the interventricular septum and culprit coronary
lesions in patients with acute coronary syndrome
(ACYS). Those lesions are acute left main occlusion,
proximal left anterior descending artery occlusion
and 3-vessel coronary artery disease [7].

Recommendations:
From this study, we recommend:

1- Using changesin lead avVR in risk stratification
of cases with NSTEMI, directing more attention
to the patients at more risk and referral of these
cases to the highly specialized centers as soon
as possible for invasive approach if needed in
order to achieve best outcome.
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2- Further studies are recommended to investigate
the prognostic value of ECG in general and of
lead aVR in particular.
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