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Abstract
Objective—To describe the clinical features, prognosis, and treatment of patients presenting
with atypical forms of acute myocardial infarction.
Design—Consecutive cases of possible acute myocardial infarction were sought from coronary
care registers, biochemistry records, and hospital management systems. Case notes were reviewed
and predefined epidemiological and clinical variables were abstracted.
Setting—20 adjacent hospitals in the former Yorkshire region.
Patients—3684 consecutive cases of possible acute myocardial infarction admitted in a three
month period were identified, of whom 2096 had a first episode of confirmed acute myocardial
infarction.
Results—20.2% of all patients admitted with an eventual diagnosis of acute myocardial infarc-
tion presented with symptoms other than chest pain. Compared with the group presenting with
chest pain, these patients were older (76.6 v 69.1 years, p < 0.001), were more often women
(54.6% v 35.3%, p < 0.001), and were more likely to have a history of heart failure (18.6% v
6.9%, p < 0.001). They had a higher 30 and 365 day mortality (49.2% and 61.0%, respectively)
compared with patients presenting with chest pain (17.9% and 26.2%). In a Cox regression
analysis the hazard ratio for presentation without chest pain was 1.60 (95% confidence interval
1.30 to 1.97) (p < 0.001) adjusted for age, heart rate, blood pressure, left ventricular impairment,
and infarction with ST segment elevation as covariates. Importantly, they were also less likely to
receive treatments with a proven ability to improve prognosis.
Conclusions—Atypical presentation of myocardial infarction without chest pain is common and
associated with increased mortality. This may result in part from a failure to use beneficial treat-
ment strategies.
(Heart 2001;86:494–498)
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Patients with acute myocardial infarction
usually present with chest pain. However,
atypical presentations of this common condi-
tion are well recognised. Data from the Fram-
ingham study suggest that 25% of acute
myocardial infarcts occurring among the par-
ticipants during 30 years of follow up were only
apparent after an examination of the ECG. In
almost half of these cases the myocardial
infarction was truly “silent” and the remainder
were accompanied by atypical symptoms.1

Only a few investigations have looked into
the subgroup of symptomatic patients with
acute myocardial infarction presenting to
hospital without chest pain. Potential weak-
nesses of these studies include the small
number of patients recruited, selection bias
because of the use of clinical trial populations,
and the selective study of certain subpopula-
tions such as specific age groups or those where
the diagnosis of acute myocardial infarction
was suspected during initial assessment in the
emergency room.2–7

We therefore decided to evaluate a large
number of patients of all ages, who presented
with symptomatic myocardial infarction with-
out chest pain and who were consecutively
admitted into one of 20 adjacent hospitals. We

wished to describe the characteristics and sur-
vival outcome of these as compared with
patients with the more typical presenting
feature of chest pain.

Methods
PATIENT POPULATION

Over a three month period (1 September to 30
November 1995), 3684 potential cases of acute
myocardial infarction in 20 adjacent hospitals
in the Yorkshire region were identified from
coronary care registers, clinical coding, and
biochemistry records of cardiac enzyme assay
requests. The diVerent search strategies were
complementary—that is, a significant number
of cases that were later validated would have
been missed if only one of the search strategies,
such as coronary care registers, had been
employed. Consecutive patients of all ages with
confirmed acute myocardial infarction (final
diagnosis reached by the most senior member
of the attending physician team) were included
in the study.

A 250 item case record form listing demo-
graphic, clinical, and treatment variables was
completed for each patient with confirmed
acute myocardial infarction, according to a
standardised operations manual, and entered
onto a computer database; all consecutive
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patients with acute myocardial infarction were
included regardless of age or place of care
within the hospital. Only one event was
included (the first presentation with an acute
myocardial infarct during the recruitment win-
dow), and patients transferred to a tertiary
centre were counted only once for the index
admission. Patients were excluded from the
study if they died in the ambulance or in the
accident and emergency department.

Two senior research nurses and an experi-
enced cardiology registrar abstracted the pre-
senting symptoms from the case notes. To
decide whether chest pain was among the pre-
senting features, all available information was
screened, including ambulance, emergency
room, nursing, and all available medical notes
(not just the initial clerking). If no reference
was made to chest pain in all of this, it was
assumed that the patient did not have chest
pain.

The quality of data abstraction from case
notes and data entry into the computerised

database was formally assessed. During a pilot
phase which was not included in the final data-
set, the interobserver agreement rate for data
abstraction from case notes was 98%, without
any systematic bias. The accuracy of data entry
into the database was excellent, with a discrep-
ancy rate of less than 1% and without system-
atic bias.

BENEFICIAL TREATMENT STRATEGIES

Prescription of aspirin and â blockers on
discharge was evaluated according to the
American College of Cardiology/American
Heart Association guidelines relevant in 1995.8

Angiotensin converting enzyme (ACE) inhibi-
tors were considered to be indicated in those
patients who fulfilled the entry criteria of one
of the large trials that had been published at the
time of our study.9 10 The use of statins was
assessed according to the criteria of the
Scandinavian simvastatin survival study.11

STATISTICAL ANALYSIS

Baseline variables and process of care variables
in groups with and without chest pain were
compared using the ÷2 test for categorical data.
For continuous variables at baseline the two
sample t test was employed. Process of care
variables were adjusted for age and sex by
regression. The eVect of age and sex on
presentation with and without chest pain was
analysed by multivariate logistic regression.
Cox regression analysis was used to analyse
survival for patients presenting with and with-
out chest pain.

Results
On evaluation of the medical records, 2096
consecutive patients with acute myocardial inf-
arction were confirmed. Of those, 421 (20.2%)
presented with symptoms other than chest
pain. Information on whether chest pain was
present was missing in 14 patients (0.7%).

Demographic and clinical baseline charac-
teristics for the subgroups with and without
chest pain are given in table 1. Patients who
presented without chest pain were older and
were more likely to be female or to have had a
history of congestive heart failure. More
patients presenting with chest pain had ST
segment elevation on their first ECG. There
was no diVerence in maximum enzyme rise
between the two subgroups. A higher pro-
portion of patients presenting without chest
pain had objective evidence of left ventricular
impairment. There was also a trend for there to
be more diabetic patients in this group.

Table 1 Baseline characteristics of the patients

With chest pain
(n=1661)

Without chest pain
(n=421) p Value

Age (years) 69.1 (11.8) 76.6 (10.7) < 0.001
Female (%) 35.3 54.6 < 0.001

Previous history
Recorded (%) 99.6 99.0 0.174
Diabetes (%) 12.2 15.3 0.090
CCF (%) 6.9 18.6 < 0.001

Admission characteristics
Heart rate 81 (23) 96 (27) < 0.001
Blood pressure 141/83 (31/19) 130/75 (37/24) < 0.001

Investigational characteristics
ST elevation on first ECG 788/1573 (50%) 127/372 (34%) < 0.001
Mean peak CK 1373 (1403) 1335 (1678) 0.693
LV impairment* 572/1255 (46%) 170/312 (55%) 0.005

Values are n or mean (SD).
*Objective evidence for left ventricular impairment (chest x ray, echocardiogram, nuclear scan, left
ventricular angiogram).
CCF, congestive cardiac failure; CK, creatinine kinase; LV, left ventricular.

Figure 1 Cox regression survival curves with age, heart rate, systolic blood pressure, and
objective evidence of left ventricular impairment on admission as covariates (n = 2096) for
patients presenting with and without chest pain.

Table 2 Main symptom at the time of presentation

Presenting complaint
Per cent of total
(n=421)

Shortness of breath 31.8
Collapse 16.2
Upper body discomfort other than chest pain 13.1
Cardiac arrest 10.5
Neuropsychiatric presentation 5.9
Perioperative 4.0
Perspiration 2.4
Nausea/vomiting 2.1
Non-specifically unwell 14.0
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The eVect of sex on presentation with or
without chest pain remained significant after
adjustment for age (odds ratio (OR) for a
woman to present without chest pain, 1.5 (95%
confidence interval (CI) 1.27 to 2.01),
p < 0.001). Increasing age was strongly associ-
ated with no chest pain (OR per additional year
of age, 1.06 (95% CI 1.05 to 1.07), p < 0.001).

Figure 1 shows Cox regression survival
curves for the groups with and without chest
pain (hazard ratio without chest pain, 1.60
(95% CI 1.30 to 1.97), p < 0.001), with the
following as covariates: age (hazard ratio per
additional year of age, 1.06 (95% CI 1.05 to
1.07), p < 0.001), heart rate (hazard ratio per
additional beat/min, 1.01 (95% CI 1.01 to
1.01), p < 0.001), systolic blood pressure on
admission (hazard ratio per additional mm Hg,
0.99 (95% CI 0.99 to 0.99), p < 0.001), objec-
tive evidence for left ventricular impairment
(hazard ratio, 2.07 (95% CI 1.70 to 2.53),
p < 0.001), and ST segment elevation on first
ECG (hazard ratio for ST elevation, 0.76 (95%
CI 0.63 to 0.92), p = 0.005). Patients who
present with symptoms other than chest pain
had an early and late mortality that was signifi-
cantly higher than that of their counterparts
presenting with chest pain.

Table 2 shows the main presenting symp-
toms for the patients without chest pain. The
most common presentation was shortness of
breath, followed by collapse and upper body
discomfort other than chest pain.

Tables 3 and 4 show treatment age and sex
adjusted strategies used for the subgroups with
and without chest pain. Patients presenting
without chest pain were less likely to be
managed on a coronary care unit, to be
enrolled in a cardiac rehabilitation programme,
or to be followed up by a cardiologist. In addi-
tion, they were also less likely to be discharged
on aspirin and â blockers for secondary
prevention (corrected for age, sex, and con-
traindications to the use of these drugs).

Discussion
We have described a group of consecutive
patients with acute myocardial infarction

presenting without chest pain who were admit-
ted to adjacent hospitals, without focusing on
specific admission areas or age groups.

Comparing our findings with previous data,
Goldstein and colleagues found that 4.7% of
patients in the multicentre diltiazem postinf-
arction trial presented without chest pain.3 The
main cause for this discrepancy is most likely to
be the well described selection bias of large
randomised clinical trials. Herlitz and col-
leagues analysed 921 cases of acute myocardial
infarction admitted to a single hospital and
found that 7% presented without chest pain.5

The lower rate in that study than in our popu-
lation can be explained by a diVerent search
strategy. Herlitz and colleagues included pa-
tients who presented to the emergency room
with symptoms that raised the suspicion of
acute myocardial infarction. In contrast, our
search strategy will have allowed us to include
those patients who were shown to have an acute
myocardial infarct during their hospital stay,
although this was not expected on admission.
The numbers of such cases seem quite
substantial. In our dataset, 17% of all patients
who turned out to have an infarct had an
admission diagnosis other than acute myocar-
dial infarction, angina (stable and unstable), or
chest pain of unknown cause. This should
explain the discrepancy in relative frequencies
between our study and that of Herlitz and col-
leagues.5 12 Our data are supported by those of
Uretsky and associates, who retrospectively
analysed a small series (n = 102) of patients
with acute myocardial infarction admitted to a
single hospital and found that 25.5% of
patients presented without chest pain.2

The eVects of age and sex on the occurrence
of chest pain in acute myocardial infarction
have been described previously. It is generally
accepted that older patients with acute myocar-
dial infarction are less likely to present with
chest pain.2 3 5 However, in our study women
with acute myocardial infarction, even after
correction for age, were more likely to present
without pain. This is in line with a small study
published by Muller and colleagues,4 but is in
contrast to most of the previously published
data.2 3 5 7 The pathophysiological background
for this phenomenon remains unexplained.
Other diVerences between subgroups—such as
the higher proportion of patients with a history
of congestive heart failure or diabetes in the
group without chest pain—have also been
described previously.5

Most of the patients without chest pain in
our study (32%) sought medical help for

Table 3 Process of care variables for subgroups of patients with and without chest pain

With chest pain Without chest pain p Value* Odds ratio* (95% CI)

Managed on coronary care unit 1264/1642 (77.0%) 162/412 (39.3%) < 0.001 0.27 (0.21 to 0.34)

Cardiac rehabilitation programme† 872/1107 (78.8%) 83/153 (54.2%) < 0.001 0.48 (0.33 to 0.70)

Followed up by cardiologist 566/1311 (43.2%) 42/195 (21.5%) < 0.001 0.52 (0.36 to 0.77)

Coronary angiogram during admission 80/1657 (4.8%) 5/420 (1.2%) 0.030 0.36 (0.14 to 0.90)

Revascularisation during admission 34/1675 (2.1%) 3/420 (0.7%) 0.201 0.46 (0.13 to 1.52)

*Adjusted for age and sex.
†Denominator: those eligible according to local guidelines.

Table 4 Drugs of benefit not prescribed at discharge despite absence of contraindication

With chest pain Without chest pain p Value* Odds ratio* (95% CI)

Aspirin 58/1267 (4.6%) 29/184 (15.8%) < 0.001 2.72 (1.65 to 4.51)
â Blocker 129/751 (17.2%) 30/66 (45.5%) < 0.001 2.66 (1.51 to 4.69)
ACE inhibitor 201/672 (29.9%) 46/128 (35.9%) 0.619 1.11 (0.74 to 1.67)
Statin 181/291 (62.2%) 13/21 (61.9%) 0.822 0.90 (0.35 to 2.30)

*Adjusted for age and sex.
ACE, angiotensin converting enzyme.
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breathlessness. Goldstein and colleagues quote
a similar figure, although in their study group
most patients presented with atypical upper
body discomfort (39%).3 The diVerences
probably reflect diVerences in patient recruit-
ment as described above.

The early and late mortality rate was nearly
twice as high in the patients presenting without
chest pain. Most of the diVerences are likely to
be explained by the higher risk factor profile of
the group presenting without chest pain. On
average this group was older and more likely to
have a history of congestive heart failure or evi-
dence of left ventricular impairment. There
was also a trend for the group to contain more
diabetic patients. All these factors have been
associated with a higher risk of death. However,
we have previously shown on univariate logistic
regression that presentation without chest pain
is a strong predictor of 30 day mortality.13 Even
in multivariate logistic regression, when tested
together with all the variables given in table 1 it
remains a predictive factor (data not shown).
Again the mechanism underlying this remains
unexplained. It is possible that it is an additive
surrogate for more severe disease on
admission—that is, for people too severely ill to
complain of chest pain. This is certainly possi-
ble for those patients who present with
collapse, cardiac arrest, or neuropsychiatric
features. It is likely that retrograde amnesia and
altered sensorium in this subgroup prevents
them from complaining of chest pain. How-
ever, most of the patients (table 2) admitted to
some symptoms on admission, so it seems
likely that if they had had chest pain they would
have mentioned that as well.

Another intriguing finding is that the group
presenting without chest pain is less likely to
receive management/treatment strategies of
proven prognostic benefit. Failure to use early
strategies such as admission to a coronary care
unit can be explained by the fact that the diag-
nosis is not expected on admission. However,
at discharge the diagnosis had been established
but nevertheless preventive treatment
strategies were still heavily underemployed in
this high risk subgroup presenting without
chest pain. Reasons for this may include
preferential focus of doctors on symptomatic
rather than prognostic treatment strategies. A
second explanation might be that these treat-
ment strategies are underused because the
diagnosis was often made late and the patient
was therefore not initially categorised as
“cardiac”, with the result that the beneficial
treatment strategies were overlooked. It is
noteworthy that, even when corrected for age
and sex, patients who presented without chest
pain were less likely to receive evidence based
management/treatment strategies. It is interest-
ing to speculate, therefore, how much of the
poor outcome of this subgroup without chest
pain is attributable to the poorer treatment
received.

The infrequent use of invasive or interven-
tional procedures during the index admission
in our experimental groups is likely to be a UK
phenomenon, where cost pressures on the
health care system result in fewer such

procedures than in the USA or continental
Europe.14 The massive underuse of statins in
both subgroups again reflects UK practice in
1995. At that stage explicit funding for large
scale cholesterol lowering treatment was not
available in most hospitals in the UK, although
the benefit of statins was already proven.11

LIMITATIONS

There are some limitations to our study. It was
done retrospectively and the available data
depend mainly on the quality of the infor-
mation recorded by the physicians looking after
each patient. Data abstraction from the case
notes and data entry into the computerised
database were, however, done with good inter-
observer agreement and without systematic
bias.

CONCLUSIONS

We have described the clinical characteristics
of patients presenting with symptomatic myo-
cardial infarction but without chest pain. We
have shown that this subgroup of patients rep-
resents a high risk population that is less likely
to receive treatment strategies of proven prog-
nostic benefit. Recognition of the problem and
of the increased risk is clearly the first step. It
is our hope that current strategies such as early
risk stratification by troponins or the
implementation of the National service frame-
work for coronary heart disease will lead to an
improvement in the care of these vulnerable
patients.
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IMAGES IN CARDIOLOGY

Aortico-atrial fistula secondary to bacterial
endocarditis

A 39 year old woman was admitted to hospital
for investigation and management of a febrile
illness of six weeks’ duration. She was haemo-
dynamically stable but a grade 4/6 continuous
murmur, best heard at the left sternal edge, was
noted. A diagnosis of bacterial endocarditis was
made after blood cultures grew viridans strep-
tococci. Treatment with intravenous penicillin
and gentamicin was begun.

A communication between the right aortic
sinus of Valsalva and the right atrium (RA) was
seen on transoesophageal colour Doppler
echocardiography (right, arrow). No vegeta-
tions were identified. A significant left to right
shunt (Qp:Qs 2:1) was evident at cardiac cath-
eterisation. Left ventriculography confirmed
the presence of an aortico-atrial communica-
tion, with contrast filling the right heart. At
surgery a 15 mm defect in the right aortic sinus
was noted, communicating with the right
atrium and associated with vegetations. There
was no aneurysmal dilatation of the sinuses of
Valsalva. The defect was closed with a Goretex
patch, but in order to obliterate the communi-
cation eVectively, it was necessary to replace
the aortic valve with a prosthetic valve. The
patient made an uneventful recovery.

Rupture of an aortic sinus of Valsalva aneu-
rysm into an adjacent cardiac chamber is a well

recognised, albeit uncommon, condition. In
contrast, rupture of an aortic sinus in the con-
text of bacterial endocarditis without a pre-
existing aneurysm is a rare occurrence. In the
clinical setting of bacterial endocarditis and no
valvar vegetations on echocardiography, a high
index of suspicion is required to allow early
diagnosis of this condition and referral for car-
diac surgery as indicated.
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