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ABSTRACT

Background and Objectives : The pathologic Q wave was once considered to be a sign of transmural myocardial
infarction (MI), but the exact meaning of the pathologic Q wave remains to be elucidated. To evaluate the
meaning of the pathologic Q wave using magnetic resonance imaging (MRI) investigations, which has
recently emerged as a state—of-the—art diagnostic modality within cardiology. Subjects and Methods : Thirty
eight consecutive patients with acute myocardial infarction were enrolled in this study. MRI and coronary
angiography were performed in all patients during their admission. A 32 segment model was used to analyze
the MRI findings. Just before MRI, the electrocardiograms of all the patients were checked and the presence
of the pathologic Q wave evaluated. The ischemic territories in each patient were quantified by the number
of dysfunctional segments. Myocardial necrosis was determined by the area of delayed hyperenhancement in
contrast enhanced MRI, and the myocardial necrosis index per segment was defined as the ratio of the
hyperenhanced area to that of the entire segment. The total necrosis index was defined as the sum of all the
myocardial necrosis indices in a patient, and the average necrosis index of dysfunctional segment (ANI) was
calculated from the total necrosis index/number of dysfunctional segments in a patient. The transmurality of
infarction was also assessed. Results : Of all 38 patients, 26 showed a pathologic Q wave on ECG (Group A),
whereas the other 12 did not (Group B). The number of dysfunctional segments, total necrosis index and
frequency of transmural infarction (defined by infarct transmurality > 75% of wall thickness) were no different
between the two groups. The infarct transmurality over 25 or 50% and ANI were significantly different between
the two groups. In a multivariate analysis, an infarct transmurality over 50% and ANI were significant
factors in determining the presence of a pathologic Q wave. Conclusion : By an in vivo analysis of myocardial
necrosis, as determined by MRI in acute myocardial infarction, an infarct transmurality over 50% and
average necrosis index of dysfunctional segments (ANI) might be significant factors in the genesis of a
pathologic Q wave. (Korean Circulation J 2004; 34(10):945-952)
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Fig. 1. Example of delayed hyperenhancement in contrast MRI & calculation of average necrosis index. The myo-
cardium was divided info eight equal radial segments that corresponded to the three coronary artery territories: left
anterior descending artery (2, 3, 4, 5), left circumflex artery (6, 7), and right coronary artery (1, 8).
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Table 1. Baseline clinical and angiographic characteristics

Group A (Q wave MI) Group B (NonQ wave M)
(n=26) (n=12) i

Age (years) 57.1+120 58.2+13.3 0.81
Male (n, %) 23 (88.5) 9 (75 0.74
Diabetes mellitus (n, %) 7 (30.4) 3 (30.0) 0.54
Hypertension (n, %) 9 (34.6) 5(35.7) 0.134
Smoking (n, %) 20 (77) 7 (58.3) 0.963
Family history (n, %) 1(38) 2 (16.7) 0.061
Hypercholesterolemia (n, %) 10 (38.5) 4 (33.3) 0.698
Peak CK-MB level (ug/L) 138.5+109.1 57.5t49.5 0.03
Peak Troponin | (ng/mL) 103.8168.2 20.1+19.8 0.205
ECG diagnosis

ST elevation (n, %) 22 (84.6) 2(16.7) 0.00
Angiograpgic diagnosis

1 vessel disease (n, %) 11 (42.3) 4 (33.3)

2 vessel disease (n, %) 10 (38.5) 6 (50)

3 vessel disease (0, %) 5(19.2) 2 (16.7)
Infarct-related artery

LAD 13 (50.0) 5(41.7) 0.367

RCA 11 (42.3) 3(25.0)

LCx 2(77) 4 (33.3)

MI: myocardial infarction, CK-MB: creatinine kinase-muscle and brain subunit, LAD: left anterior descending artery,
RCA: right coronary artery, LCx: left circumflex artery.

Table 2. Results of analysis of MRI

Group A(Qwave MI)  Group B (NonQ wave MI)

(n=26) (n=12) =
No. of dysfunctional segments per patient 10.0 £5.0 9.5 £88 0.812
Total necrosis index per patient 58 £45 4.1 £42 0.204
Average necrosis index of dysfunctional 0.51+0.22 0.30£0.30 0.02

segments per patient

No.of cases showing infarct fransmurality >75% (n, %) 10 (38.5) 3 (25 0.333
No.of cases showing infarct fransmurality >50% (n, %) 21 (80.8) 5(41.7) 0.02
No.of cases showing infarct fransmurality >25% (n, %) 26 (100) 6 (50) 0.00

No.: number, MRI: magnetic resonance imaging, MI: myocardial infarction
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Fig. 2. Frequency distribution of infarct transmurality in
both groups. QMI: Q wave myocardial infarction, Non-
QMI: NonQ wave myocardial infarction.
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Fig. 3. Percentage of fransmurality over 50% in both
groups (p=0.02). Q-wave MI: Q wave myocardial infarc-
fion, NonQ-wave MI: NonQ wave myocardial infarction.

Table 3. Results of multivariate analysis of MRI variables*

AR transmurality ] e 5 B34 BaellA
0%7F 697} AchFig. 2). ¥ AFollA QIf el
QEE T ARl diste] T 43S 3 de) A
9] G4t A} 249k A IARS transmurality & 25%
(100% i 41.7%, p=0.00) == 50% oVl A< 1
AL 2AE 797 Snlzh Aek80.8% o 41.7%,
p=0.02, Table 2). ol& WFE th] TR 7415 o]
gato] A 2 Ay} Al W2 50%0VE IAE 21SE
739-9HOR 2.3, CI; 1.1~4.8, Fig. 3) 318 - S+ ¥
A} A|4=(average necrosis index) 7} A4 &Ju]7}
AAATHOR 5.9, CI 5 1.3~26.5, Fig. 4, Table 3).
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08 4 0.51+0.22
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0.4

[ ]
0.2 +

p=0.02
QMI NQMI

Fig. 4. Average necrosis index of dysfunctional segm-
ents in both groups. QMI: Q wave myocardial infarction,
Non-QMI: NonQ wave myocardial infarction.

OR 95% Confidence Interval o}
No. of dysfunctional segments per patient 1.014 0.90—-1.33 0.805
Sum of necrosis index per patient 1.146 0.928—1.416 0.206
Av;sgz:gc;reorsggﬁen?of dysfunctional 23 11-48 003
Infarct transmurality >75% 1.875 0.4-8.6 0.42
Infarct fransmurality =50% 5.9 1.3—-26.5 0.02
Infarct fransmurality =25% 43005.033 0.00—-0.97 0.793

! statistical analysis by logistic regression, T: average necrosis index (AN of dysfunctional segments per patient
was categorized info 4 scale groups to obtain these odds ratios (OR) (scalel: ANIK0.25, scale2: 0.25<ANI<0.5,

scale3: 0.5<ANIK0.75, scale4: ANI=0.75)
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