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INTRODUCTION

The electrocardiogram remains a crucial tool in the identification and management of acute myocardial infarction (AMI). A detailed analysis of patterns of ST-segment elevation may influence decisions regarding the use of reperfusion therapy and the urgency of revascularization (Zimetbaum and Josephson 2003).

Acute inferior myocardial infarction (AIMI) may be accompanied with precordial ST- segment changes. ST depression in precordial leads during AIMI is a controversial phenomenon, regarded by various investigators as a remote ischemic changes due to coexisting significant stenosis of the left anterior descending (LAD) coronary artery (Salcedo et al. 1981), a marker of extensive necrosis (Goldberg et al. 1981), or reciprocal changes (Ferguson et al. 1984). Also, some investigators claim that ST- segment elevation in precordial leads V5 to V6 represents lateral extension of the infarction (Assali et al. 1998) where other suggest that it is predictive of left circumflex artery (LCx), as opposed to right coronary artery (RCA) occlusion (Hiasa et al. 1990). With the development of reperfusion and interventional strategies in the management of acute infarction, the distinction between mechanisms denoting adverse prognosis versus benign change is particularly important (Wong and Freedman 1993).    

This study aimed to assess the correlation between coronary angiographic findings and precordial ST-T wave changes in AIMI and to throw light on the use of the admission ECG which is a simple, easily obtained, noninvasive, and inexpensive tool that gives important information to guide management and determine prognosis and may help in identifying subgroups of patients with AIMI who have diffuse coronary artery disease and are at high risk, and therefore, may benefit from a more invasive approach.

Subjects and methods

This study included 50 patients with acute inferior myocardial infarction.

1) A definite diagnosis was established when at least 2 of the following criteria were present:  

2) Chest discomfort of ≥ 30 minutes compatible with myocardial ischemia. 

3) Presence of an ST-segment elevation ≥ 0.1 mV in ≥ 2 of leads II, III, and aVF in the admission ECG.

3) Elevation of serum creatine kinase (CK) level to at least twice the upper normal limit (Bueno et al 1998).
All patients were admitted to the coronary care unit of Zagazig university hospital or to ICU unit of Port Said general hospital within 24 hours from the onset of chest pain.

Exclusion criteria: 

History of previous myocardial infarction,History of previous lung disease,Coronary artery bypass surgery or E.G.G evidence of left ventricular hypertrophy or bundle branch block.

Patients were enrolled in this study at the point when definitive diagnosis of myocardial infraction was made.

All patients were subjected to the following: 

1. A full detailed history taking and complete physical examination.

2. Electrocadiography:

Standard 12 lead E.C.G and right precordial surface E.C.G (V3 – V4 R) and V7-V9 was done immediately after admission to hospital and serial E.C.Gs were done at 12 hours interval. The magnitude of ST. segment displacement was measured at 60 m.s. from the J. point using the preceding TP segment as a base line.  

3.Cardiac enzymes analysis (CPK, LDH). 

4.Echocardiography: 

Two–dimensional, M.Mode and Doppler echocardiography were recorded and observed by observers who were unaware of the patient’s clinical data or E.C.G. Wall motion analysis was done using a 16-segment model of the left ventricle (Coletta et al. 2003). These 16-myocardial segments are:(basal, midventricular, and apical levels of the septum; lateral, anterior, and inferior walls; and basal and midventricular levels of the anteroseptal and posterior walls) according to the American society of echocardiography (Schiller et al. 1989).

A score of 1 indicated normal wall motion and systolic thickening (endocardial excursion of ≥5 mm and systolic thickening of ≥25%); 2 indicated hypokinesia (systolic wall thickening of <5 mm); 3 indicated akinesia (absence of systolic wall thickening or motion); and 4 indicated dyskinesia (systolic wall thinning and outward motion). (Frazier et al 1995, Vanoverschelde et al 1995). Global wall motion score index calculated according to the standard formula: Sum of the Segment Scores/Number of Segments Scored (Coletta et al. 2003). Multivessel disease was defined as abnormal wall thickening in 
Nine of the 16 segments were determined to be LAD territory, and the wall motion score index (WMSI) in the LAD territory was calculated as an average of the wall motion score in these nine segments (Hozumi et al 2003).
5.Coronary angiography 

Diagnostic coronary angiography was performed within one month of the onset of infarction using the Seldingers percutaneous femoral approach using the Judkins technique. Informed consent was obtained from each patient before the study.

TIMI grade:    

Grades determined in the thrombolysis in myocardial infarction trial (TIMI) measure blood flow and luminal narrowing ({TIMI} trial 1985,Gershlick and More 1998). 

· Grade 0: no flow of contrast beyond the point of occlusion 

· Grade 1: penetration with minimal perfusion (contrast fails to opacify the entire coronary bed distal to the stenosis for the duration of investigation) 

· Grade 2: partial perfusion (contrast opacifies the entire distal coronary artery, but the rate of entry or clearance, or both, is slower in the previously blocked artery than in nearby normally perfused vessels) 

· Grade 3: Complete perfusion (contrast filling and clearance are as rapid in the previously blocked vessel as in normally perfused vessels). 

To evaluate the effect of disease on the non-infarcted regions, the presence of the LAD artery lesions was evaluated.Coronary artery disease with >70% reduction in diameter was considered obstructive. Angiograms were analyzed by staff cardiologists who were unaware of the E.C.G findings.

According to the presence or absence of precordial ST-T wave changes, patients were divided into 2 groups: 

Group I: 16 patients with acute inferior wall myocardial infarction without precordial ST-T wave changes.

· Group II: 34 patients with acute inferior wall myocardial infarction with precordial ST-T wave changes.
Results

The age of the studied population ranged between 26 years and 70 years with a mean value of 52.4+10.2 years .The mean age of Group I was 51.87+7.5 and 55.4+8.6 in Group II showing statistically non-significant difference (p = 0.16). As regards to gender, the patients were 46 males (92%)and 4 females (8%); in Group I they were 15 males and one female while they were 31 males and 3 females in Group II showing statistically non-significant difference (p = 0.2). There were 21 diabetic patients (42.0%), 7 of 16 patients in Group I (43.8%) and 14 of 34 patients in Group II (41.3 %) showing statistically non-significant difference (p = 0.86). All patients were normotensives except 19 hypertensive patients (38 %), 7 patients in Group I (43.8%) and 12 in Group II (35.3 %) showing statistically non-significant difference (p = 0.5).  60% of the patients were smokers (30 patients (, 6 in Group I (37.5%) and 24 in Group II (70.6 %) showing statistically significant difference (p = 0.02). Positive family history was present in 13 patients (26%), 4 in group I (25.0 %) and 9 in Group II (26.5 %)showing statistically non-significant difference (p = 0.91). Streptokinase was given to 30 patients (60%), 12 in Group I (75 %) and to 18 patients in Group II  (52.9 %) showing statistically non-significant difference (p = 0.13). As regards to cardiac enzymes, CPK ranged between 320 U /L and 3700 U /L in Group I with a mean of 1161.75 +904.8 U /L while it ranged between 353 U /L and 4300 U /L with a mean of 1549.2+921.7 U /L in Group II showing statistically non-significant difference (p = 0.16) and LDH ranged between 500 U /L and 4170 U /L Group I with a mean of 1268.2+889.2 U /L while it ranged between 470 U /L and 4190 U /L with a mean of 1372.5+754.3 U /L in Group II showing statistically non-significant difference.

Systolic wall motion abnormalities, represented by WMSI ranged between 1 and 1.563 in Group I with a mean of 1.21 +0.124 while it ranged between 1 and 1.1.625 in Group II with a mean of 1.265 + 0.139 showing statistically non-significant difference. On the other hand, WMSI of the LAD territory ranged between 1 and 1.333in group I with a mean of 1.089 + 0.092while it ranged between 1 and 1.555 in group II with a mean of 1.182 + 0.152 showing statistically significant difference.

In Group I, 43.75% of them had 1vessel disease, 37.5% had 2-vessel disease and 18.75% had 3-vessel disease while in Group II, 11.76% of them had 1vessel disease, 58.82% had 2-vessel disease and 29.41% had 3-vessel disease showing statistically significant difference (p = 0.03).
TIMI flow of the left main, LCx and RCA showed statistically non-significant difference between both groups while TIMI flow of LAD artery showed statistically significant increase in group I compared to group II.

There were no significant correlation between the mean degree of ST elevation in inferior leads and TIMI flow of any vessel, also there were no significant correlation between the mean degree of ST depression in precordial leads and TIMI flow of any vessel.

Table (1) Clinical characteristics&lab.findings of the studied groups.
	
	Group I (n=16)
	Group II(n =34)
	Test of sign.
	P value

	Age   x + S.D.
	51.87+7.5
	55.4+8.6
	t  =1.4
	0.16 (N.S.)

	Gender (M/F)
	15/1
	31/3
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2 =1.5
	0.2  (N.S.)

	D.M.
	7 (43.8)
	14 (41.3)
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2 =0.03
	0.86(N.S.)

	HTN
	7(43.8)
	12(35.3)
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2 =0.33
	0.5(N.S.)

	Smoking
	6(37.5)
	24(70.6)
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2 =4.94
	0.02 *

	F.H.
	4(25.0)
	9 (26.5)
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2 =0.01
	0.91(N.S.)

	S.K.
	12(75)
	18(52-9)
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2 =2.21
	0.13(N.S.)

	CPK x + S.D.


	1161.75 + 904.8
	1549.2 + 921.7
	t =1.39
	0.16 NS

	LDH
	1268.2 + 889.2
	1372.5 + 754.3
	t =0.43
	0.67   NS


Table (2) Cardiac enzymes according to number of vessels affected

	
	1 Vessel disease
	2 Vessel disease
	3 Vessel disease
	F
	P

	n
	11
	26
	13
	
	

	CPK(Mean+SD)
	1285.4 + 889.0
	1598.3 + 1047.3


	1197.5 + 642.6
	0.073


	0.61 

(NS)

	LDH(Mean+SD)
	1061 + 449.8
	1529.76 + 962.2
	1192.6 + 541.0
	1.697         
	0.19  (NS) 


Table (3) WMSI of both groups

	
	Group I (n=16)
	Group II (n=34)
	t
	P value

	WMSI (Mean + SD)
	All segments
	1.21 + 0.124
	1.265 + 0.139
	1.41
	0.15 (N.S).

	
	LAD territory
	1.089  + 0.092
	1.182  + 0.152
	2.25
	0.027 *Sig.


Table (4) WMSI according to number of vessels affected

	
	Group I    (n =16)
	Group II  (n =34)
	t
	p value

	
	n
	Mean +SD
	Range
	n
	Mean +SD
	Range
	
	

	1 vessel
	7
	1.196+0.067
	1.062-1.25
	4
	1.359+0.129
	1.183-1.5
	2.81
	0.019* Sig.

	2 vessels
	6
	1.218+0.2
	1-1.562
	20
	1.237+0.129
	1-1.562
	0.27
	0.78 NS

	3 vessels
	3
	1.208+0.036
	1.187-1.25
	10
	1.281+0.154
	1.125-1.625
	0.79
	0.79 NS


Table (5) Segmental wall motion abnormalities of all segments and LAD territory

	
	All segments
	LAD territory

	Parameter
	Group I                (n =16)
	Group II        (n =34)
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2
	p 
	Group I                (n=16)
	Group II (n=34)
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2
	p 

	
	n
	%
	n
	%
	
	
	n
	%
	n
	%
	
	

	Normal segments
	216
	84.37%
	418
	76.83%
	5.12
	0.023 * Sig.
	130
	90.3%
	254
	83%
	4.14
	0.04* Sig

	Hypokinetic segments
	34
	13.29%
	108
	19.85%
	5.12
	0.023 * Sig.
	11
	7.6%
	44
	14.4%
	4.15
	0.04*  Sig

	Akinetic segments
	5
	1.953%
	15
	2.75%
	0.46
	0.49   NS
	2
	1.39%
	4
	1.307%
	0.14
	0.71   NS

	Dyskinetic segments
	1
	0.39%
	3
	0.551%
	0.06
	0.81   NS
	1
	0.69%
	4
	1.307%
	0.01
	0.9     NS

	Total
	256
	100%
	544
	100%
	
	
	144
	100%
	306
	100%
	
	


Table (6) Number of vessels affected in both groups

	
	1Vessel disease (n =11)
	2 Vessel disease (n =26)
	3 Vessel disease (n =13)

	
	n
	Percentage
	n
	Percentage
	n
	Percentage

	Group I (n =16)
	7
	43.75%
	6
	37.5%
	3
	18.75%

	Group II (n =34)
	4
	11.76%
	20
	58.82%
	10
	29.41%
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2 =6.49            P=0.03 * Sig.

Table (7) Type of vessels affected in the studied groups

	
	
	Gp I

(n=16)
	Gp IIa

(n=5)
	Gp IIb

(n=3)
	Gp IIc

(n=9)
	Gp IId

(n=2)
	Gp IIe

(n=3)
	Gp IIf

(n=5)
	Gp IIg

(n=7)

	Single vessel disease
	RCA
	7
	1
	0
	0
	0
	0
	1
	1

	
	LCx
	0
	0
	0
	0
	0
	0
	0
	0

	
	LAD
	0
	0
	0
	1
	0
	0
	0
	0

	2 vessel disease
	LCx+ RCA
	2
	1
	0
	2
	0
	0
	1
	1

	
	LCx+LAD
	3
	0
	0
	0
	0
	1
	1
	2

	
	RCA+LAD
	1
	2
	2
	2
	1
	1
	0
	2

	
	RCA+LM
	0
	0
	0
	1
	0
	0
	0
	0

	3 vessel disease
	
	3
	1
	1
	3
	1
	1
	2
	1


Table (8) TIMI flow in both groups

	
	Group I              n =16                  Mean +SD
	Group II n=34                Mean +SD
	t
	p

	LM
	3.0 + 0.0
	2.76+0.78
	1.19
	0.23 NS

	LAD
	2.56 + 0.9
	2.03 + 0.87
	2.005
	0.04 * S

	LCx
	2.5 + 0.89
	2.3 + 0.87
	0.65
	0.51 NS

	RCA
	1.688 + 1.25
	1.32+ 1.1
	1.01
	0.31 NS


       Table (9) Correlation between TIMI flow and both the mean degree of ST depression in precordial leads and the mean degree of ST elevation in inferior leads (size of infarction)

	
	Mean degree of ST depression in precordial leads.


	Mean degree of ST elevation in inferior leads

	
	r
	p
	Significance
	r
	p
	Significance

	LM
	0.001
	>0.05
	NS
	0.1
	>0.05
	NS

	LAD
	0.18
	>0.05
	NS
	0.01
	>0.05
	NS

	LCx
	0.07
	>0.05
	NS
	0.03
	>0.05
	NS

	RCA
	0.06
	>0.05
	NS
	0.07
	>0.05
	NS

	No of vessels
	- 0.21
	>0.05
	NS
	0.02
	>0.05
	NS


Discussion

The cause and associated pathophysiology of precordial ST-segment depression during AIMI are still controversial. 

Our study included 50 patients with acute inferior wall myocardial infarction documented with history, electrocardiographic examination and cardiac enzymes determination. Both groups were matched for age, sex and thromblytic therapy administration. C.H.D. risk factors such as hypertension diabetes mellitus and positive family history were comparable in both groups. Smoking was the only C.H.D. risk factor that showed a significant increase in Group II compared to Group I (Table 1 and figure 31). This matches with the results of Zoghi et al. (2003) who found that there were no significant differences in the proportion of coronary disease risk factors in patients with, versus those without, reciprocal ST segment depression. The results of our study showed a non-significant difference in cardiac enzymes, between both groups (Table 2 and figure 32). This means that the size of infarction was comparable in both groups. However, Takayanagi et al. (1992) concluded that precordial ST-segment depression in acute inferior myocardial infarction suggested advanced atherosclerosis in both the infarct-related and nonrelated coronary arteries, indicating a larger infarct size.

In the current study, cardiac enzymes showed a statistically nonsignificant difference according to number of vessels affected. This means that whatever the degree and severity of C.A.D., there was no difference in the size of infarction among patients with single or multivessel CAD. 

Systolic wall motion abnormalities, represented by WMSI showed a statistically non-significant difference between both groups. On the other hand, WMSI of the LAD territory showed a statistically significant increase in group II compared to group I. Segmental wall motion was used as a sensitive indicator of ischemia. This means that in our study, patients in group II showed ischemia in the territory supplied by the left anterior descending artery.   This disagrees with both Lembo et al. (1986) and Bates et al. (1990), who found that infarct zone regional wall motion in inferior infarction was lower with precordial ST segment depression. Also our results disagree with Golovchiner et al. (2002) who have concluded that patients with ST depression in leads V2 or V3 had worse global regional wall motion abnormalities score than patients without ST depression in these leads.  Our findings consist with Ferguson et al. (1984) in that patients with and without reciprocal ST-segment depression had similar degrees of segmental dysfunction in the infarct wall but disagree with them as they found that there was no abnormalities in segmental wall motion in the remote wall were seen regardless of the presence or absence of remote wall ST-segment depression.  Our results match also with that of Gibelin et al. (1985) who did not find difference in left ventricular wall motion between the groups. Also our results matched with that of Brady and Morris (2000) who concluded that ST segment depression in precordial leads associated with an acute inferior myocardial infarction may be the result of ischaemia in the territory supplied by the left anterior descending artery.

As regards to WMSI according to number of vessels affected, there was a statistically significant increase in WMSI in group II compared to group I in patients with single vessel disease while there was a statistically nonsignificant difference between both groups in patients with 2 or 3 vessel disease. This may be due to the relatively small number of patients when they were classified according to the number of vessel affected. 

As regards to segmental wall motion abnormalities of all segments and of LAD territory: The number of normal segments showed a statistically significant increase in group I compared to group II and the number of hypokinetic segments showed a statistically significant decrease in group I compared to group II while the number of both akinetic and dyskinetic segments showed a statistically nonsignificant difference between the 2 groups 

The results of our study showed that the number of vessels affected varied significantly in both groups.  In Group I: 43.75% of them had 1vessel disease, 37.5% had 2 vessel disease and 18.75% had 3 vessel disease while in group II: 11.76% of them had 1vessel disease, 58.82% had 2 vessel disease and 29.41% had 3 vessel disease. This means that patients in group II had greater likelihood of multivessel coronary artery disease while patients in group I had greater likelihood of single vessel coronary artery disease, a finding that matches with Assennato et al. (1994) who found that in inferior myocardial infarction the anterior ST segment depression, both in the acute phase and during the predischarge exercise test, reflects more extensive coronary disease and jeopardized myocardium. Mager et al. (2000) found that three-vessel CAD was much more common, and single-vessel CAD much less common in patients who have ST-segment depression in the left precordial leads and among patients with inferior-wall AMI, left precordial ST-segment depression predicts a very high prevalence of multivessel CAD and use of extensive revascularization interventions. The absence of this finding predicts single-vessel disease only, and lack of a need for extensive revascularization. Also, Morris and Brady (2002) concluded that extensive reciprocal ST segment depression in remote regions often indicates widespread arterial disease.

In the study of Mahmoud et al. (2002), they concluded that in patients with inferior AMI associated with precordial ST-segment depression from the possibility of multivessel coronary artery disease increases significantly and this may help to tailor therapeutic decisions. Also, in the study of Zoghi et al. (2003), they found that the presence of reciprocal ST segment depression during an acute inferior myocardial infarction correlates with the presence of multivessel CAD and may not be only an electrical phenomenon. On the contrary, Ferguson et al. (1984) have concluded that the presence or absence of ST-segment depression did not predict the extent or degree of CAD. 

Epicardial blood flow, can be assessed by use of either the TIMI flow grades (TFGs) or the corrected TIMI frame count (CTFC) and improved microvascular perfusion by use of the TIMI myocardial perfusion grade (TMPG) (Gibson and Cannon et al. 2002). Prolonged corrected TIMI frame counts correlate with stenosis severity in the infarct artery after infarction (Amos et al. 2001). When differentiating apparently normal TIMI grade 3 flow from more delayed TIMI grade 2 flow in patent arteries, greater myocardial salvage and improved survival were observed in patients who achieved TIMI grade 3 flow. There is a nearly linear correlation between higher rates of early TIMI grade 3 flow and improved survival, regardless of whether reperfusion is achieved with thrombolysis or primary percutaneous coronary intervention (Cannon 2001). However, TIMI 3 flow does not always result in effective myocardial reperfusion. Myocardial blush grade (MBG) is an angiographic measure of myocardial perfusion (Henriques et al. 2003), and the coronary flow velocity pattern in the infarct related epicardial artery is primarily determined by the microvascular function of the dependent myocardium, as reflected by MBG (Hoffmann et al. 2003).

In our study, TIMI flow of each of the LM coronary artery, LCx and the RCA showed statistically non-significant difference between both groups while TIMI flow of LAD showed statistically significant increase in group I compared to group II. This means that there was a trend toward slower TIMI flow in LAD in patients with anterior precordial ST-segment depression.

Our results consist with Chaitman et al. (1978) who have concluded that the presence of resting anterior ST and T abnormalities are highly predictive of associated left system disease in survivors of inferior infarction, and with Yousif et al. (1989) who have found that reciprocal ST-segment depression was associated with stenosis of the coronary artery supplying the territory opposite the infarct in nearly two-thirds of the patients and with multivessel coronary artery disease in almost four-fifths of them and that reciprocal ST-segment depression after infarction was as accurate as a positive submaximal exercise test at predicting the presence of multivessel coronary artery disease. Also, Hasdai and Birnbaum et al. (1997) found that maximal precordial ST-segment depression in leads V4-V6 is suggestive of severe coronary artery disease involving the left anterior descending coronary artery or its diagonal branch. Also, in the study done by Al-Ballat et al. (2001), the presence of maximum ST- segment depression leads V4-V6 in the setting of inferior myocardial infarction suggests a severe form of CAD affecting LAD or its diagonal branch.

By assessment of the TIMI flow grades and corrected TIMI frame counts (CTFC) in both the culprit and non-culprit arteries of inferior myocardial infarction patients, Gibson and Chen et al. (2002) found that among patients with acute inferior myocardial infarction associated with precordial ST-segment depression, flow in the non-culprit left anterior descending artery was slower than that in patients without anterior precordial ST-segment depression. This finding may partially explain the occurrence of anterior precordial ST-segment depression in inferior myocardial infarction.

Our results disagree with Lew et al. (1985) who have concluded that precordial ST segment depression during an acute inferior myocardial infarction is associated with thallium-201 scintigraphic evidence of more extensive involvement of the adjacent posterolateral or inferoseptal myocardial segments, which probably reflects the extent and pattern of distribution of the artery of infarction, rather than the presence of coexistent multivessel coronary artery disease or disease of the left anterior descending artery. Odemuyiwa et al. (1985) found that in patients with inferior infarction important disease of the LAD artery could not be predicted by ST depression in particular lead groups. Our results disagree also with Katz et al. (1986) who have found that ST depression occurring early in the acute phase of myocardial infarction is likely to be a reflection of electrophysiological changes taking place at the site of the infarct that is manifested in the contralateral surface of the heart. Other causes, however, such as transient ischaemia at the site of the reciprocal changes or extension of the infarct to contiguous areas cannot be excluded in all cases.  Also, Jauch et al. (1997) concluded that electrocardiographic ST depression in non-infarct leads in patients with inferior myocardial infarction does not provide information regarding the degree of coronary artery disease and that ST depression in both lateral and anterior precordial leads correlates with and is a reflection of inferior ST elevation. 

In our study, the mean degree of ST elevation in inferior leads (size of infarction) did not show any significant correlation with TIMI flow of any vessel. Also, the number of diseased vessel showed non-significant correlation with the mean degree of ST elevation in inferior leads. As discussed before, this means that whatever the degree and severity of C.A.D., there was no difference in the size of infarction among patients with single or multivessel CAD. This could be explained as coronary angiography was not performed at the acute onset of infarction and variable degree of thrombolysis could occur among the studied patients. Also, the mean degree of ST depression in precordial leads did not show any significant correlation with TIMI flow of any vessel. This implied that the degree of ST segment depression did not reflect the severity of the culprit lesions and also could be explained by the delay of performance of coronary angiography that allowed variable degrees of thrombolysis to occur. Our results disagree with that of (Kyriakidis et al.1992) who have concluded that increased depth and duration of ST-segment depression opposite the infarct are indicative of ischemia, and are related to the extent of coronary artery disease, the degree of stenosis of the vessels supplying the opposite wall and of left ventricular dysfunction. Our results matched with both Jauch et al. (1997) and Cingozbay et al. (2001) who found that there was no correlation between IRA and precordial reciprocal electrocardiographic changes.

So, our study consists with that of Birnbaum et al. (1999) who concluded that the admission electrocardiogram is a simple, easily obtained, non-invasive, and inexpensive tool that may help in identifying subgroups of patients with inferior myocardial infarction who have diffuse coronary artery disease and are at high risk, and therefore, may benefit from a more invasive approach. Ribichini et al. (1998) suggested that primary angioplasty is superior to accelerated rt-PA in terms of both myocardial preservation and reduction of in-hospital complications in patients with inferior myocardial infarction and precordial ST-segment depression. Primary angioplasty also yields a better long-term event-free survival.

Mechanisms of precordial ST segment depression in acute inferior MI:                     1- large infarct size or more extensive posterobasal or septal involvement:Anterior ST depression is the passive reflection of inferior ST elevation augmented in many cases by a large infarct size or more extensive posterobasal or septal involvement (Mirvis 1988). Ruddy et al. (1986) concluded that anterior precordial ST segment depression in patients with acute inferior wall myocardial infarction represents more than a reciprocal electrical phenomenon. It identifies patients with more severe wall motion impairment and greater hypoperfusion of the inferior and adjacent segments. The poorer global left ventricular function in these patients is a result of more extensive inferior infarction and not of remote septal or anterior injury. Also, Porter et al. (1998) recorded that precordial ST segment depression with negative T wave may be the early electrocardiographic pattern of posterior infarction, reflecting ST segment elevation with positive T waves that would have been detected by leads facing the posterior wall.

Nishian et al. (1989) reported that precordial ST segment depression did not correlate with concomitant disease of the LAD and was not a mirror image of ST segment elevation in inferior leads and that this ST depression represents more extensive involvement of the posterolateral wall in patients with right predominant coronary circulation as well as in those with LCx artery obstruction So, in patients with RV involvement there was a statistically significant reduction of precordial ST segment depression (Cuccia et al. 1990). This could explain that in patients with IMI caused by the occlusion of the RCA proximal to the first RV branch, no ST-segment elevation in lead V4R can occur because of concomitant posterior involvement. In such patients, the incidence of RVI may be underestimated on the basis of ST-segment elevation in lead V4R (kosuge et al. 2001). ST-segment depression in leads V1 and V2 with ST-segment elevation in the inferior leads also suggests involvement of LCx vessel, but this pattern may also be seen in infarction caused by occlusion of a dominant RCA. In either circumstance, ST-segment depression in leads V1 and V2 suggest concomitant infarction of the posterior wall of the left ventricle (Zimetbaum and Josephson 2003). Schweitzer and Keller (2001) found that patients with posterolateral wall extension could be identified by the presence of ST segment depression in the right precordial leads.

Also, Assali et al. (1997) reported that plasma atrial natriuretic peptide (ANP) levels are higher in patients with AIMI with maximal precordial ST-segment depression in leads V4 to V6, compared with patients with no precordial depression. Because ANP is released mainly in response to elevated atrial pressure or stretching, its levels were correlated with post-AMI systolic dysfunction, and an adverse prognosis. These ECG changes may be a sign of elevated left ventricular diastolic pressure and left ventricular dysfunction. Hasdai and Jabara et al. (1997) proposed that precordial ST-segment depression in inferior wall acute myocardial infarction reflects transient diffuse ischemia and altered diastolic distensibility due to extensive coronary artery disease, causing increased left ventricle end-diastolic pressure.   

2-Ischaemia in the territory supplied by the left anterior descending artery.

In the study done by El Shafei et al. (1997), using Tc-99m sestamibi scintigraphy, they concluded that ECG reflects electrical alternations of the acutely ischaemic or infracting myocardium and can therefore be affected by repolarization changes within vicinity of these territories. On the other hand, scintigraphic imaging directly depicts the areas of defective perfusion without being influenced by electrical alterations and that ST depression in leads other than those showing ST segment elevation represent ischemiaa in territories remote from the infarction site and suggest multivessel disease.  Also Brady and Morris (2000) concluded that ST segment depression in precordial leads associated with an acute inferior myocardial infarction might be the result of ischaemia in the territory supplied by the LAD artery.

Our results match with this mechanism as discussed before, and this could be explained by either two explanations:

Ischaemia at a distance:

 
Acute occlusion of the RCA may produce ischaemia in the anterior left ventricular wall supplied by a stenotic LAD coronary artery. Anterior ischaemia may result from the abnormal hemodynamics or the reduced collateral flow produced by acute RCA occlusion (Mirvis 1988). As regards the abnormal hemodynamics, Gibson et al. (1999) by using corrected TIMI frame count, have found that acute MI slows flow globally, and slower global flow is associated with adverse outcomes and that relief of the culprit artery stenosis by PTCA restored culprit artery flow to that in the nonculprit artery, but both were 45% slower than normal flow and if we consider collaterals, Chan et al. (2001) found that during acute coronary occlusion, the presence of remote ST segment depression on 12-lead ECG was specific for the absence of collaterals.

Multiple ruptured atherosclerotic coronary plaques:

ACSs appear to be caused by rupture of an unstable coronary plaque that appears as a single lesion on angiography. However, there is increasing evidence that systemic effects, such as inflammation, are more wide spread within the coronary circulation and lead to instability of multiple plaques (Mokhtar 2002). Support for this hypothesis comes from a study done by Buffon et al. (2002). They measured the content neutrophil myeloperoxidase content in the cardiac and femoral circulations in five groups of patients: two groups with unstable angina and stenosis in either the LAD (24 patients) or the RCA (9 patients); 13 with chronic stable angina; 13 with variant angina and recurrent ischaemia; and 6 controls. Blood samples were taken from the aorta, the femoral vein, and the great cardiac vein, which selectively drains blood from the left but not the RCA. Independently of the site of the stenosis, the neutrophil myeloperoxidase content in blood from the great cardiac vein was significantly decreased in both groups of patients with unstable angina (–6.4 in those with a left coronary lesion and –6.6 in those with a right coronary lesion), but not in patients with stable angina and multiple stenoses, patients with variant angina and recurrent ischaemia, or controls. There was also a significant transcoronary reduction in myeloperoxidase content in both groups with unstable angina. The widespread activation of neutrophils across the coronary vascular bed in patients with unstable angina, regardless of the location of the culprit stenosis, challenges the concept of a single vulnerable plaque in unstable coronary syndromes.  

The results of the study done by Goldstein et al. (2000) demonstrated that patients with acute myocardial infarction might harbor multiple complex coronary plaques, which are associated with adverse clinical outcomes. These observations support the concept that plaque instability is not merely a local vascular accident but probably reflects more generalized pathophysiologic processes with the potential to destabilize atherosclerotic plaques throughout the coronary tree. The present findings may have implications regarding the pathophysiology of plaque instability. Inflammation of the fibrous cap, whether related to the toxic effects of oxidized low-density lipoproteins, viral triggers, or other factors, may arise from systemic processes and thereby affect the atherosclerotic coronary vasculature in a more diffuse pattern.  Intrinsic plaque instability may develop owing to the expansion of intraplaque contents (e.g., lipid-pool swelling), which may also reflect systemic derangements in lipid metabolism. Intraluminal mechanical forces implicated as extrinsic triggers of plaque rupture are also fundamentally influenced by determinants that exert effects throughout the coronary tree. Clinical observations support the concept that systemic processes influence plaque instability. Patients with acute myocardial infarction have evidence of systemic inflammation, as reflected by elevated levels of C-reactive and amyloid proteins. Intravascular ultrasound (IVUS) studies describe ruptured coronary plaques at sites remote from the culprit lesion in patients with AMI, suggesting multifocal plaque vulnerability (Hellstrom et al. 2003, Schoenhagen et al. 2003). Rioufol et al (2002) described the presence of multiple ruptured atherosclerotic coronary plaques in patients presenting with an ACS. With the use of IVUS, the authors systematically examined proximal portions of the entire coronary tree in patients who had experienced a first ACS revealed that multiple atherosclerotic plaque ruptures were detected by IVUS; these multiple ruptures were present simultaneously with the culprit lesion; they were frequent and located (in three quarters of cases) on the 3 principal coronary trunks; and the multiple plaque ruptures in locations other than on the culprit lesion were less severe, nonstenosing, and less calcified. However, Kotani at al. (2003) used intravascular ultrasound (IVUS) to assess coronary arteries. Culprit plaques have more markers of instability (thrombus, positive remodeling, and large plaque mass); however, these markers of instability are not typically found elsewhere. This suggests that the vascular event in AMI patients is determined by local pre-event lesion morphologies. 

 It is important to consider these findings in the context of our study. In the present study, in patients of group II, ischaemia in the territory of LAD might be the result of non-occlusive thrombus resulting from ruptured plaque in the LAD, occurring at the same time with an occlusive thrombus causing the inferior infarction. This could explain also why reciprocal changes did not present in all patients with acute inferior myocardial infarction in our study. LAD might not the site of ruptured plaque in every patient or there might a ruptured plaque that resulted in non-occlusive thrombus that is not flow limited, so did not cause ischaemia. The presence of multiple complex coronary plaques on angiography identifies a subgroup of patients at increased risk for recurrent ischaemia, even after successful initial acute percutaneous interventions. In the meantime, the present approach to patients with ACS, which includes the focal treatment of the hemodynamically significant culprit lesion (including antiplatelet therapy) as well as systemic treatment (eg, statins, ß-blockers, and ACE inhibitors), remains the clinical standard and may already affect lesions distant from the culprit site.

In conclusion: 
Patients with inferior myocardial infarction who have precordial ST-T wave changes had a higher rate of diffuse coronary artery disease, a trend toward a higher rate of LAD disease, and more jeopardized myocardium but not larger MI, compared with patients without these changes.
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