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Analysis of Electrocardiograms with Misplaced Precordial Leads
in School Cardiac Screening

Toshimitsu Shibata
Shibata Clinic, Kanagawa, Japan

Background: In recent years, atrial septal defect has been the most common congenital heart disease discovered
during school heart disease screening. Therefore, we carefully examine the electrocardiogram (ECG) of incom-
plete right bundle branch block (IRBBB) pattern in lead V , particularly the rsR’ type. The rsR’ pattern, however,
frequently disappeared at the secondary screening. The presence of a deep Q wave in lead V (QV,), which is
a screening criterion for heart disease, occasionally disappeared at the secondary screening. The findings were
investigated because they were thought to be the lead misplacement.

Methods: The subjects included 14 students who showed rsR’ pattern in lead V, and 3 students who had an ECG
finding of deep QV, (=0.5mV). Their ECGs were recorded in both the standard and upward displaced positions
on the chest. Furthermore, synthesized vectorcardiography was simultaneously recorded.

Results: At the secondary screening, the finding of IRBBB pattern of rsR’ type had vanished in 14 students
and an atypical IRBBB pattern or normal wave form was discovered. When the chest leads were displaced to
the upper position, the rsR" pattern appeared. At the secondary screening, deep QV, amplitude decreased to
<0.5mV in 3 students. When the chest electrodes were positioned upward by one intercostal space, deep QV
appeared.

Conclusions: These findings were thought to be the result of precordial lead displacement. They could be
because the amplitude of waves in unipolar leads changed in inverse proportion to the square of the distance
between an electrode and the heart.
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The synthesized vectorcardiogram of an 8 year old boy

F, frontal plane; H, horizontal plane; LS, left sagittal plane; T, T loop. Arrows mean direction of rotation in QRS loop.
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Table 1 Subjects who show incomplete right
bundle branch block pattern in lead V;
. Number of
Case Age Sex Wave Negative icsg of upward
form TV,
palcement
1 12 M rSr’ (r<r’) none 1.5
2 13 M rsR’ none 1
3 15 M rsR’ none 1
4 13 M rsR’ none 1.5
5 7 F rSr’ (r<r’) none 2
6 12 M notched R none 1
7 7 F rSr’ (r<r’) none 1
8 6 M rSr’ (r<r’) none 1
9 16 M rsR’ none 1
10 13 M rSr' (r<r’) none 1
11 16 M rsR’ none 1
12 12 M rSr' (r<r') none 1
13 6 M rsR’ none 1
14 6 F rSr’ (r<r’) none 1.5
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Fig. 2 The electrocardiogram and synthesized vectorcardiogram of a 6 year old boy at primary and sec-

ondary screening

A: QRS loop recorded at the standard position. B: QRS loop recorded at upper position of one intercostal space on the
chest. C: QRS loop of dotted line, which is superimposed to the synthesized VCG at the standard position, is obtained at
the upper position of one intercostal space on the chest. F, frontal plane; H, horizontal plane; LS, left sagittal plane; T, T
loop; ics, intercostal space; upper ics, one intercostal space higher than the standard position. Arrows mean direction of

rotation in QRS loop.
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Fig. 3 The electrocardiogram and synthesized vectorcardiogram of a 7 year old girl at primary and second-

ary screening

A: horizontal QRS loop recorded at the standard position, B: horizontal QRS loop recorded at the upper position of one
intercostal space on the chest. C: The QRS loop of dotted line, which is superimposed to the synthesized VCG at the stan-
dard position, is obtained at upper position of one intercostal space. H, horizontal plane; T, T loop; upper intercostal space:
one intercostal space higher than the standard position. Arrows on the loop mean direction of rotation in the QRS loop.
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Case Age Sex Wave form Depth of Q wave at primary screening Depth of Q wave at secondary screening
15 6 M deep QVg 0.65mV 0.3mV
16 12 M deep QVg 0.7mV 0.3mV
17 6 M deep QVg 0.6mV 0.4mV
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Fig. 4 The electrocardiogram of a 12 year old boy at primary and secondary screening

The Q wave, which is deep to 0.6mV at primary screening, becomes shallow at secondary screening. The Q wave
becomes deeper to 0.6 mV at the position of upward displacement of one intercostal space. Negative component of the
P wave becomes prominent at upper position on the chest.
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Fig. 5 The synthesized vectorcardiogram of a 12 year old boy at primary and secondary screening
In the secondary screening, the initial portion of QRS loop becomes larger, which means that the Q wave in lead Vg
becomes deeper. The body portion of QRS loop becomes longer to the left. This shows the higher R wave in lead Vg. H,
horizontal plane; T, T loop; upper intercostal space: one intercostal space higher than the standard position. Arrows on
the loop mean direction of rotation in QRS loop. Left arrow indicates Q wave and right arrow shows R wave.
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