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Value of a bipolar modified inferior lead in detection
of inferior myocardial ischaemia
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SUMmARY Only bipolar leads are normally available for ambulatory monitoring. Bipolar
precordial leads are reliable for detecting left coronary artery insufficiency, but may not detect
changes caused by right coronary artery insufficiency. The magnitude and polarity of ST segment
changes in a bipolar modified inferior lead and in CM5 were compared with those in standard
electrocardiographic leads in 10 consecutive patients with acute myocardial infarction (eight
inferior and two anteroseptal). The polarity of the ST segment in the modified orthogonal y lead
was the same as that in aVF in all eight patients with inferior myocardial infarction and in six the
size of the ST segment shift was identical in the two leads as well. In two patients the ST segment
shift was larger in the modified orthogonal y lead than in aVF. In one of the two patients with
anteroseptal myocardial infarction the polarity of the ST segment shift was the same in the
modified orthogonal y lead and aVF. In the other patient it was slightly different. The CM5 lead
did not reliably detect inferior myocardial ischaemia.
A modified orthogonal y lead is suitable for the detection of inferior myocardial ischaemia.

Several non-invasive techniques are available for the
diagnosis ofcoronary artery disease. Ambulatory ST
segment monitoring, however, is the only one that
gives information on myocardial ischaemia during
normal daily activity. The precordial leads and in
particular CM5, which is the one most commonly
used, reliably detect ischaemia in the anterior wall of
the heart but may fail to detect right coronary artery
insufficiency.' This may be because the recording
sites are restricted to the anterior aspect ofthe thorax,
and a lead representing the vertical axis of the body,
such as y lead that is used in spatial electrocardiogra-
phy, might be better for recording the activity of
structures lying towards the back of the thorax
including the inferior wall of the heart.
We have tested this hypothesis by comparing the

recordings obtained from a modified orthogonal y
lead with those of the standard electrocardiographic
leads and CM5.
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Patients and methods

We studied 10 consecutive patients with acute
myocardial infarction. Nine patients had recent
infarction, seven in the inferior wall and two in the
anteroseptal wall. We studied one during premoni-
tory ischaemia, which subsequently became inferior
infarction. We identified the site of infarction from
the characteristics of abnormal Q and T waves in the
standard electrocardiogram, and the diagnosis was
confirmed by increases in serum enzymes. We ex-
cluded patients with arrhythmia, conduction distur-
bances, or electrocardiographic indications of ven-
tricular hypertrophy or strain or both. None of the
patients was on digoxin or other antiarrhythmic
drugs and none complained of chest pain during the
recording period.
We recorded a standard 12 lead electrocardiogram

before Holter monitoring (table). This electrocar-
diogram was used as a reference standard for the
subsequent Holter recording.

In all patients we obtained a 30 minute Holter
recording with a two channel Holter recorder
(Spacelabs, model 90201). One channel recorded the
modified orthogonal y lead. Both electrodes of this
lead were placed just to the left of the spinal column.
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Table Site of myocardial infarction and changes in the 12 lead standard electrocardiogram before Holter monitoring in the
10 patients

ECG changes in:

Patient No Site of myocardial infarction Inferior wall Septum Anterior wall

1 Inferior, Q wave Q wave, ST elevation *
2 Inferior, Q wave Q wave, ST elevation
3 Inferior, Q wave Q wave, ST elevation ST depression ST depression
4 Inferior, Q wave Q wave, ST elevation - ST depression
5 Inferior, Q wave Q wave, negative T wave - ST depression
6 Inferior, non-Q wave Negative T wave
7 Inferior, Q wave Q wave, ST elevation - ST elevation
8 Inferior lateral ischaemia ST depression - ST depression
9 Septum, Q wave ST depression Q wave, ST elevation
10 Septum, non-Q wave Negative T wave

*No change.

The negative electrode was positioned on the
superior angle of the scapula and the positive one
above the iliac crest. The other channel recorded lead
CM5 with the electrodes in conventional positions.
The Holter recordings were produced as a two

channel real time printout (25 mm/s) from a com-
puter for Holter analysis (Spacelabs Arrhythmia-
master 90101). The tapes were analysed by visual
inspection. ST segment changes were measured
80 ms after the J point; we used a line drawn between
two consecutive PR segments as the baseline.

Results

Figure 1 shows the ST segment level of the modified
orthogonal y lead, aVF, and CM5. In patients who
had inferior myocardial infarction shown by the
standard electrocardiogram the ST segment of the
modified orthogonal y lead resembled that oftheaVF
lead. Four patients with ST elevation in aVF (cases 1,
2, 3, and 7) showed similar changes in the recording
from the modified orthogonal y lead. In two (cases 1
and 3) the degree of ST elevation in recording from
the modified orthogonal y lead was identical with that
in the aVF recording, and in two the elevation was
higher than in aVF (+ 0 17 and +01 mV and + 0X25
and + 0 15 mV in cases 2 and 7 respectively). When
there were no changes in the aVF recording there was
none in the modified orthogonal y lead either (cases
4, 5, and 6). The aVF and y lead recordings also
corresponded in patient 8 in whom recordings were
obtained during an episode of posterolateral
ischaemia that eventually progressed into an inferior
infarction. In patient 8 the degree of ST segment
depression was equal in aVF and the modified
orthogonal y lead. In two patients with anteroseptal
infarction (cases 9 and 10) the resemblance between
aVF and the modified orthogonal y lead recording
was less pronounced. Patient 9 showed ST segnent
depression of -0 13 and -0-20 mV in aVF and the

modified orthogonal y recordings respectively. In
patient 10 there was slight ST elevation in the
modified orthogonal y lead but no changes in aVF.

In patients with inferior myocardial infarction the
polarity ofCM5 was the same as that in the aVF lead
in only four patients (cases 1, 2, 5, and 7) (fig lb).

(mV)

1 2 3 4 5 6 7 8 9 10
PATIENT No

Fig 1 (a) Polarity and magnitude of ST segment changes
in aVF and modified orthogonaly leads in patients with
acute myocardial ischaemia. (b) Polarity and magnitude of
ST segment changes in aVF and CM5 leads in patients with
acute myocardial ischaemia.

288 Jespersen, Rasmussen

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://heart.bm

j.com
/

B
r H

eart J: first published as 10.1136/hrt.60.4.287 on 1 O
ctober 1988. D

ow
nloaded from

 

http://heart.bmj.com/


Holter monitoring and myocardial ischaemia 289

ow y Vs oms
.........

.---.....-!............ ........_.. ..........

......lit.
...... ;4........

.. ...

.. ......... ....

mycrial infarction. ' flE--

Mutil lea electrocaryd-!iography---- is more- senitiveTSS

......_.-.L.1 ................ ................ .. _--i:.............. .... ..... ....... ..t

ins.uie......In.,th s i to.

eL ........... ........

toshowinferior myocardia ischaemia. For Holter

Muisselednly rectordialads ar used.'

lhnike"eleadsytmfor the detection ofelcrcardogarapi

cninhtheinferiorwyocardial.Thae paeHolthe

montoin onl tw bioa lead ar...:e:usull avai.|l-

nbleg.ativ under theouternthird of theseleft uclvce
ain thepsitive doletapth lf anterior amiocarydline
incthaemia9- Int spae.p atientswith gooda

insffcarialenfacy,iowee,Snegnn.hngsmyb
miscsedifonlprcrillasreud.
Mltiple"leadfrtedtcinoelectrocardiographyimoesnitiv
changesingelasythemiferor wall. Theyeto plccornar
inegatiivpoeny.dIn the outandrd ecthicrdiogrameletwoavcl

itnistaesensitivepoeattheo left anterior axillarydine

inchanes9in0theinterosta space.3 They placedatheo

agreement in about two thirds of their patients
between the modified lead and aVF. But precordial
leads mainly record electrical forces generated by the
anterior wall of the heart rather than those that
originate in more distant cardiac structures such as
the inferior wall. Ifan "aVF-like" electrocardiogram
is recorded from a lead from the left precordium it
does not prove that this lead is recording the same
activity in the inferior wall as shown by the true
standard aVF lead. An "aVF-like" electrocar-
diogram is more likely to resemble activity in the
precordial leads recorded from the same region (V4-
V6), which in the absence ofventricular hypertrophy
or strain or both may resemble the aVF.4 The opinion
that leads recorded from the precordial area are
unreliable in detecting ischaemia in the inferior wall
was supported by the study ofQuyyumi et al.2 Using
an "inferior-like" precordial lead, they found no
changes in ST segment in patients with isolated right
coronary insufficiency, unless similar changes were
present in the CM5 lead.
We compared a modified inferior bipolar record-

ing with a simultaneously recorded standard 12 lead
electrocardiogram. By placing the electrodes away
from the precordial area in a cranial-caudal position
we obtained a bipolar lead resembling the unipolar
aVF lead (fig 2). We found that in patients with ST
elevation caused by a recent inferior infarction the
changes in ST segment in this modified orthogonal y
lead were the same as those seen in aVF. The findings
in those two leads were also similar in those with ST
depression caused by myocardial ischaemia or
representing reciprocal changes during anterior
infarction. Because the ST segment changes in CM5
did not sufficiently resemble the changes in aVF,
CM5 should not be used to detect inferior ischaemia.
For Holter monitoring we recommend the use ofa

modified orthogonal y lead to record ischaemia in the
inferior wall and a CM5 lead for the detection of
ischaemia in the anterior wall.
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