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Diagnosis of Effort Angina Pectoris
at Rest by First Derivative Electro-

cardiography
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Objectives. First derivative electrocardiography] FDECGUiecords the slope of the wave of the standard
12-lead electrocardiography] ECGLAnd enables quantification of ECG-T wave symmetry. This study inves-
tigated the usefulness of FDECG to diagnose effort angina pectoris in patients with chest pain.

Methods. All 62 patients who visited our hospital with exertional chest pain underwent FDECG at rest,
and exercise electrocardiography or stress thallium scintigraphy. Patients with possible ischemic change
underwent coronary angiography, and those with significant coronary artery stenosisl § 75% reductionl]
were classified as the angina pectoris groupl 23 subjects[] The other patientls! without ischemic change or
without significant coronary artery stenosis[formed the non-angina pectoris groupl 39 subjectsl] The
FDECG is a simple differential wave with two peaks. The first peak of the FDECG-T wave was designated
as the T, wave and the second peak as the T, wave. The heights] the T, and T, wave amplitude[and the
T,/T, ratib] T, wave heights/T, wave heights[ivere calculated in the two groups.

Results. The T,/T, ratios in leads [ ,00;,00,,005 and U4 were significantly] O ,005,0,: pO 0.01,05:
p0.0001,06: pO 0.001Cdecreased in the angina pectoris group. Using the criterion of a T,/T, ratio at
the s lead of less than 1.30, FDECG could detect effort angina pectoris patients with 65% in sensitivity,

74% specificity and 71% accuracy.

Conclusions. ECG-T waves in the angina pectoris group were symmetrical. T,/T, ratio of the FDECG-T
wave is a useful index to diagnose effort angina pectoris at rest.
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Table 1 Clinical characteristics of the AP and Non-AP

groups
AP group Non-AP grou
T
Agel yr[ 61+ 8 50+ 13 00.01
Male 14 61%0 20 54%0 NS
RR intervall msecl] 897+ 190 952+ 170 NS
ECG abnormality
ST depression] 1.0mm 2] 9%0 21 5%0 NS
Coronary artery disease
One-vessel 20 O
LAD 14
LCX 3
RCA 3
Two-vessel 2 0
Three-vessel 1 g

Continuous values are mean+ SD.

AP0 angina pectoris ; ECGU electrocardiography ; LADO left
anterior descending artery ; LCX0 left circumflex artery ; RCA
O right coronary artery.

Patients with chest pain
n=62

Exercise ECG

or
Stress TI Negative

scintigraphy

CAG [Signiﬁcant stenosis(+)] [Signiﬁcam stenosis( —)]

AP group
(n=23)
Fig. 1 Study protocol
Significant stenosis: 75% stenosis or more according to
the American Heart Association criteria.

T10O thallium-201 ; CAG O coronary angiography.
Other abbreviations as in Table 1.

A
Non-AP group
(n=39)
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of descending limb
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T1 wave amplitude ! T2 wave amplitude

FDECG-T wave

T1 wave Tz wave

Fig. 2 Schematic representation of ECG-T wave and
FDECG-T wave
FDECGUO first derivative electrocardiogram. Other
abbreviation as in Table 1.
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Table 2 Comparison of T, and T, wave amplitudes
between the AP and Non-AP groups

T wave AP group Non-AP group

1
amplitnde  0n0230  Oa0300 PV
. T, 2.10+ 0.57  2.09% 0.75 NS
T, 2.79+ 0.89  3.19% 1.06 NS
. T, 3.19+ 123 2.57% 0.89 NS
T, 446+ 174 351 1.65 NS
T, 223+ 1.14  1.83% 0.95 NS
O
T, 334+ 142 2.84% 1.13 NS
T, 2.19+ 0.83  2.35% 0.60 NS
4R
T, 323+ 120 3.44% 1.04 NS
o T, 2.13% 0.95 1.78+ 0.49 NS
L
T, 2.89+ 1.05  2.33% 0.75 NS
T, 263+ 1.03  2.17% 0.99 NS
dIF
T, 3.57+ 144  3.14% 1.54 NS
. T, 1.95+ 0.98  2.03% 0.83 NS
: T, 3.13% 1.53 3.94+ 1.69 NS
. T, 4.64+ 221 4.50% 2.72 NS
: T, 6.77 2.62  7.58+ 5.00 NS
T, 5.54+ 296 4.46% 2.72 NS
0s
T, 759+ 329  7.92% 4.92 NS
. T, 487+ 247 434+ 2.08 NS
N T, 6.62+ 3.07  7.08+ 4.02 NS
. T, 3.57+ 1.84  3.54% 1.41 NS
’ T, 443+ 259 515+ 2.20 NS
T, 290+ 143  2.70% 1.00 NS
Us
T, 356+ 178 4.17% 1.55 NS

Values are meant SD.
Abbreviation as in Table 1.
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NS NS NS NS NS NS

T2/T1 ratio

I T I aVR aVL aVF Vi

NS

V2 V3 V4 V5 V6

Fig. 3 Comparison of the T,/T, ratio between the AP and Non-AP groups
Y p0 0.01 vs Non-AP group, " p0 0.0001 vs Non-AP group, ““" p[J 0.001 vs Non-AP group.

Abbreviation as in Table 1.

3 — —

25 |

T2/T1 ratio

05

I I I aVR aVL aVF

NS NS NS NS NS NS NS NS NS NS NS NS

Vi V2 V3 V4 V5

Fig. 4 Comparison of the T,/T, ratio in one-vessel coronary artery disease

Values are mean+ SD.
Abbreviations as in Table 1.

NS NS NS NS NS NS NS

T wave amplitude (mV)

I O I aVRaVL aVF Vi

NS NS NS
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OAPgroup |
| MNon—AP group |

‘OLAD|
B LCX |
\ORCA

V6

| O AP ;roup

| Non-AP group|

Fig. 5 Comparison of the T wave amplitude between the AP and Non-AP groups

Abbreviation as in Table 1.
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AP group 47-year-old male  Non-AP group 55-year-old male

== i

FDECG ] 15 =

(Vs lead) = ==t

T2/T1 ratio=1.23 T2/T1 ratio=2.04

Typical examples of FDECG in angina and non-angina patients

A 47-year-old male in the AP group with 90% stenosis in the left anterior descending artery. The resting
ECG was normal, but FDECG showed the T,/T, ratio decreased to 1.23. In contrast, the T,/T, ratio in the
55-year-old male in the Non-AP group was 2.04.

Abbreviations as in Table 1, Figs. 1, 2.
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Table 3 Distribution of patients with T,/T; ratio
cutoff of 1.30

T,/T, ratiod] 1.30 T,/T, ratioq 1.30 Total

AP group O O O
NumberdD 181 65%0 0 8 35%00 230
Non-AP group O O O
Number ~ 10) 26%00 201 74%0 L7
Sensitivity true positive[] true positivel] false negative[x 100
065%.0
Specificity true negativel] false positive[] true negative[x 100
074%.0

Accuracy[T] true positivel] true negativelJall testsx 1000 71%.C
Abbreviation as in Table 1.
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