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Electrocardiogram interpretation as a basis for

thrombolysis

Y ~
ABSTRACT  Objective: to assess the skills and gpinions

of different gradeToFdoctors and cardiac-trained nurses

in interpreting electrocardiographic changes when
deciding upon administration of thrombolysis te
patients with chest pain,

Design: * questionnaire was distributed to staff in
SeveraFlocal hogpitals.

_Subjects and methods: participants were asked to assess
30 electrocardiograms (ECGs) and determine whether
they would prescribe thrombolytic therapy o= the basis
of each one, assuming == associated typical history of
acute myocardj_a]_ infarction (AMI) and no contra-
indications to treatment. They were asked to return the
questionnaire anonymously, stating only their position.
Results: of the 88 questionnaireg, 61 wexre returned hy 15
senior npurses, 10 house officers, 12 senior house
officers, 10 medical registrarS, eight consultant
physicians and six consultant cardiologists. When
electrocardiograms showed ynequivocal evidence of
acute myocardial infarction, all consultant cardiologists
gave the correct answer, but only 75 .5% of house
officers diagnosed AMI- Cardiologists were most in
favour of thrombolysis when left bundle branch block
was present. Cardiac-trained nurses showed good
decision-making skills.

Conclusions: staff involved in assessment of patients with
chest pairTshould have gpecific training in electrocardio-
graphic diagnosis ©f myocardial infarction in order to
minimise in-hogpital delay When thrombolysis is indi-
cated. The management of patients with left bundle
branch block remains uncertain; cardiologists are more
likely to recommend thrombolytic therapy than any of
the other participants i» the study. ,

The immediate assessment of patients with chest pain

of pogsible cardiac origin has become a high priority

in emergency medicine. This is in the light of major

thrombolysis trials which have shown a reduction in
morbidity and mortality When thrombolytic agents =<

administered to patients With evolving myocardial
infarction, at least to those whose ECG shows diagnos-

tic ST elevation or bundle branch blockl. However,
audit of the time to thrombolysis from the onset of
pain continues to show that in many centres in-

hospital delay i = significant component ©f overall
delay. One of the features that correlates with in-
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hospital delay is the extent of ST elevation on the

presenting electrocardiogram: the greater the magni-
tnde of ST elevation, the less the delgy to

thrombolysis2. Previous studies have analysed the abili-
ties of doctors to interpret ECGs and have identified
general deficiencies ~but have not demonstrated

clearly how this pight affect patients presenting With
y g9 p p g

AMI. The purpose of this study was to 1looOK at the inter-

i skills and obtain the 1 of different
pretative opinions
grades ©f hospital doctor, with gpecific regard te the

ECG diagnosis of myocardial infarction and the
decision to administer thrombolysis.

Methods

Questionnaires wexe sent to house phygicians, medical
or casualty senior house officers, medical registrars,

consultant phygiciang and consultant cardiologists in
several different centres. Questionnaires were also sent
to senior nurses involved in the management of
patients with AMI. Doctors were presented with the
case of a 45-year-old male smoker in the accident and
emergency department, complaining of sudden onset
of severe indigestion-like retrosternal pain two hours
previously, @ssociated with nausea, gweating @nd short-
ness of breath; the pain had now lessened but there
was persistent nausea, Malaise and sweating; he had no
previous medical higtory to note, and no allergic ©
drug history; history and clinical examination revealed
no contraindications to thrombolysis. Doctors were
then asked to analyse 30 ECGs taken from a variety of

sources and whether or pot, in the light of this case

sa
and the indivi%iual ECGC findings, they would adminis-
ter thrombolysis. They were asked to assess the ECG as
rapidly = they would do roytinely without conferring
with colleagues. They were assured that the gtydy was
entirely anonymous, but were asked to indicate their
position. It was suggested that if they were unsure
whether to administer thrombolysis, they should indi-

cate that they would not do so (opn the basis that, in
practice, review py a mexre experienced colleague may
incur a gignificant delay). Questionnaires were
returned by post and the results of the study were sent

to all participants.
Of the 30 ECGs in this study, 19 were recorded on

patients presenting in the acute phase °f myocardial
infarction and 11 were recorded on patients in whom
AMI was not gygpected °* later excluded. Some ECGs

were from patients with Q wave myocardial infarction
to see whether the presence of Q waves influenced

decisions on thrombolysis.
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Results

Sixty-one of the 88 gquestionnaires were returned fy]ly
completed, by 15 senior purses, 10 house officers, 12
senior house officers, 10 medical registrars, 8 consul-
tant physicians and 6 consultant cardiologists.

The answers were gnalysed according t° the position
of the respondent and the following categories ©f
ECG:

1. ECGs recorded on patients presenting in the acute phase of
myocardial infarction:

(a) Unequivocal evidence of acute injury:lﬂore
than 2mm ST elevation of 'acute!' morphology in all

inferior leads or at least two contiguous chest leads,

Electrocardiogram interpretation

without pathological Q waves in these leads and with
accompanying reciprocal changes (w=11).

(b) Strong evidence of acute injury: 1lmm or more ST
elevation in at least two inferior leads, or 2mm in two
other contiguous leads, or 1-2mm ST elevation in two
contiguous V leads of typical 'hyperacute' morphology,

without pathological Q waves in those leads, or left
bundle branch block (w=8) .

(¢) Non diagnostic initial ECG: isolated 2mm ST
elevation inV2 of gygpicious morphology (n=1).

2. ECGs recorded on patjentg mot in the acute phage of

myocardial infarction:
(a) Abnormal ECGs: Q waves only, left ventricular

Table la. Number (percentage) of answers gdvocating thrombolysis according t°© grade and ECG criteria presenting ECGs from

atients With proven acute pyocardial infarction.
P p y

ECG criteria Senior nurse House officer

n=15 n=10 officer
(%) (%) n-12
(%)
Unequivocal 150/165 83/110 111/132
evidence of (91) (75) (84)
acute injury
n=11
Strongly 84/120 32/80 58/96
suggestive of (70) (40) (60)
acute j_njury
(including left
bundle branch
block)
n=8
Left bundle 10/15 0/10 4/12
branch block (67) (0) (33)
only
n=1
N 1/15 1/10 1/12
wel <> <10) <8)
Sc
n=1

Table 1b. Number (percentage) °f answers advocating thrombolysis according to grade and ECG criteria

patients without proven acute myocardial infarction.

ECG criteria Senior nurse House officer

n=15 n=10 officer
(%) (%) n=12
(%)
Abnormal 15/120 9/80 18/96
ECGs (13) (11) (18)
n=8
Normal 2/30 2/20 0/24
ECGs (7) (10) (0)
n-2
31 No.
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Senior house

Senior house

Medical Consultant Consultant
reqistrar physician cardiologist
n=10 n==8 n=6
(%) (%) (%)
104/110 80/88 66/66
(95) (91) (100)
48/80 42/64 33/48
(60) (66) (69)
5/10 3/8 5/6
(50) (38) (83)
0/10 0/8 0/6
W) (0) (0)

presenting ECGs from

Medical Consultant Consultant
registrar physician cardiologist
/7=10 n=8 n=6
(%) (%) (%)
15/80 20/64 14/48
(19) (31) (29)
0/20 0/16 0/12
(0) (0) (0)
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hypertrophy, ST depression or T wave changes related

to previous non-Qwave myocardial infarction (w=8).
(b) Normal ECGs (n-2).

Tables la and 1lb show the responses of the different

grades ©f respondents to these categories. Tables 2a
and 2b list the features of ECGs where all grades of

respondent either answered 'yes' te thrombolysis for
an abnormal ECG which did not in fact represent
acute infarction, or answered 'mo' to thrombolysis for
an abnormal ECG which did in fact show some
changes of acute injury and was recorded from a
patient in the acute phase of infarction.

Figures 1 and 2 are two of the ECGs used in this
study. You are invited to examine these and decide
whether to give thrombolysis. The 'correct' answer is
given at the end of this article (see Description ofECGs) .

Discussion

This study illustrates a skills gap in diagnosing AMT

between cardiologists and medical regigtrars o= the
one hand, andjunior and senior house officers on the

other, in cases where there is unequivocal evidence of
acute qyocardial injury. Although this questionnaire s
a crude assessment of clinical decision—making, it does
suggest that some of the observed delay (more than 60

minutes) in administering thrombolysis after a patient
has presented to the hospital may relate to lack of con-
fidence and skills in ECG interpretation amongst staff

who are charged with the responsibility of first-line
management ©f patients With chest pajp, Medical
students and house officers should be given better
training in ECG diagnosis of AMI, to shorten in-

hospital delays im administering thrombolysis. Further

Table 2a. Features of ECGs where false positive diagnosis of
acute myocardial infarction is made.

? ST elevation associated only with Q waves due to previous
myocardial infarction.

2 Early repolarisation i vagotonic individual.

®  Farly repolarisation due to left ventricular hypertrophy.

?  Extreme ST depression only.

?  Marked hiphagic T wave abnormality and loss of R wave
representing previous non-Q wave myocardial infarction.

®  Farly repolarisation in V2 and ST depression elsewhere.

Table 2b. Features of ECGs where false negative diagl’lOSiS of
myocardial infarction is made.

2 Changes of previous myocardial infarction but ST elevation
in leads with residual R wave representing reinfarction.

®  18addle-shaped' ST elevation in lateral chest leads but with

reciprocal changes.
® Left bundle branch block.
? 1 tam acute inferior ST elevation with isolated Q wave in

lead Il and minor reciprocal changes.

consideration should also be given to a centralised
ECG interpretation Service seo that an experienced
assessment 1s made with minimum delay'

This study also illustrates a general lack of consensus
in cases where pre-existing abnormalities or the parti-

cular morphology of the ST segment elevation con-
found electrocardiographic diagnosis. 2! groups were
divided in deciding whether to give thrombolysis, *
the context of the history presented, when the ECGs
showed ST elevation associated only with pathological

Q waves. Also, cardiologistg were mexe likely t°
advocate thrombolysis in cases where the gegment ©°f
ST elevation was linear rather than 'saddle-shaped’

morphology (for the same degree ©f elevation), recog-
nising that the latter g, sometimes be caused by =
repolarisation variant or pericarditis, Identification of
reciproeal ST depression in Opposing leads in acute
myocardial injury s important since, excepting lead
aVR, this is not a feature of early repolarisation

syndrome o acute pericarditig5., Tweo ECGs in this
study, recorded from the same patient with AMT,
showed more than 2mm ST elevation in V5 and V6 but

this was associated with a prominent J wave and

slurred ST gegment ('saddle-shaped'). # significant
proportion ©f all groups ©Ff respondent, " making =
decision on thrombolysis, failed to attach significance
to reciprocal changes =e=n " opposing 1€ads-

The majority of cardiologists advocated the admin-
istration of thrombolysis when the ECG showed left
bundle branch block, since it could be inferred from
the history that no previous ECG record existed for

this case; in the context Of a typical presentation ©f
AMI, it was felt appropriate to regard this as a new
change, appreciating the evidence that the association
of left bundle branch block with acute infarction

carries = particularly high mortality which is greatly
reduced by thrombolysis. However, most Of the other
doctors did not advocate thrombolysis in this getting,
implying either that they failed to recognise the
presence ©% Significance of left bundle branch block
or that they were not prepared to risk a false positive
diagnosis of acute infarction. Evidence presented from
the GUSTO-1 (Global utilisation of streptokinase and
tissue plasminogen activator for occluded coronary
arteriesg) trial suggests that there are three useful
markers that may help in the diagnosis of acute infarc-

tion in the of left bundle branch block: ST

presence

depression greater than or equal to 1mm concordant
with the QRS complex; ST elevation greater than ox
equal t° 1mm in lead VI, V2 or V3; and ST elevation
greater than or equal to 5mm, discordant with the

QRS complex(. However, an overview of the gybject by
Wellens7 favours the administration of thrombolysis to

patients admitted with chest pain Suggestive of acute
cardiac ischaemia and left bundle branch block,

whether or not these particular changes @re present.
Previous thrombolysis trials have shown that most

false pogitive diagnoses ©f myocardial infarction are

due to the presence of ST segment abnormalities
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Fig 1. ECG number 1.

Fig 2. ECG number 2.
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related to a number of different conditions, notably

early repolarisation due te vagotonia, left ventricular
hypertrophy, acute pericarditis, residual ST elevation
associated with old Q wave infarction only, and ST
depression onlyl-8. This study showed that this is a con-
tinuing problem and there should be increased aware-
ness of the differential Qg; '« of ST elevation and
diagnosis

the overall lack of proven benefit of thrombolysis in
cases of isolated ST depression.

The ECG interpretation skills of senior nurses in
this study were as good as those of medical senior
house officers in most categories, which shows their

potential for alerting physicians that patients with
chest pain may Pe candidates for thrombolysis. &
previous study has shown that hogpital-based
paramedicg and nurses could be gycceggfully trained to
diagnose AMT with high sensitivity @nd gpecificity9.

In conclusion, we believe that all medical and
nursing personnel involved in the initial management
of patients With possible myocardial infarction should
have gpecific training i® ECSE diagnosis of AMI, and
should be advised to seek help with minimum delay
from an experienced doctor in cases of poggible

myocardial infarction when the ECG diagnosis is
unclear.
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Description of ECGs

ECG number 1: Acute anteroseptal myocardial infarc-
tion. There is a pathological Q wave in V2 but remain-

il’lg R wave in V3 and V4 associated with Significant ST
elevation and mild reciprocal sT depression in the
inferolateral leads. Thrombolysis is indicated since the
onset of pain was less than 12 hours previously.

ECG number 2: Acute inferior myocardial infarction.
There is Significant inferior ST elevation of typical
acute morphology 2794 widespread reciprocal ST
depression.
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