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Is angiography overused for the
investigation of suspected coronary
disease? A single-centre study
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he possible overuse of coronary

angiography in the investigation
of suspected coronary artery disease
has been raised as a concern in the
literature. We examined our own
coronary angiography database to assess
the diagnostic yield from angiography
in the investigation of patients with
suspected coronary artery disease and
also the subsequent rate of referral for
revascularisation. Some coronary artery
disease was found in 66% of patients.
However, in spite of an overall diagnostic
yield in keeping with National Institute
for Health and Care Excellence (NICE)
guidelines, only 28% of patients were
referred for any form of revascularisation.
The optimal use of coronary angiography
has important resource implications and
the rate of revascularisation may be a
useful quality metric.

Introduction

For many years coronary angiography (CA) has been
used as the gold standard in the assessment of
coronary artery disease (CAD), and even a normal
result is considered a worthwhile outcome.! However,
concern has been raised about the use and overuse
of what is an invasive and expensive procedure.>*
We examined our cardiac catheter database to assess
our diagnostic yield in terms of detecting CAD, and
also in terms of subsequent referral for coronary
revascularisation, whether this be by percutaneous
coronary intervention (PCI) or coronary artery bypass
surgery (CABG), in a population of patients being
assessed for possible CAD.

Methods

This was a retrospective study of cardiac catheter
laboratory activity between 2007 and 2012 in

a district general hospital with diagnostic-only
catheter lab and four cardiologists. Patients

investigated for valvular disease, or with any
previous revascularisation, and non-elective
patients were excluded.

The study population, therefore, consisted of all
elective patients undergoing CA for the assessment
of chest pain or other symptoms felt to be possibly
due to CAD. All patients undergoing CA had the
results of their investigation and management plan
recorded on a database (Tomcat). The management
plan would either involve referral for PCI or CABG,
or to continue medical therapy. Coronary arteries
were graded as being normal, having mild-to-
moderate disease (no flow-limiting stenosis) or
having single, double, triple or left main stem CAD.

Results

Of 2,094 cases, arteries were reported as normal in
710 (34%), having mild-to-moderate disease in 412
(20%), one-vessel disease in 414 (20%), two-vessel
disease in 300 (14%), three-vessel disease in 214
(10%), and left main stem disease, with or without
disease in other vessels, in 44 (2%) (figure 1).

Figure 1. Angiographic findings after coronary
angiography (CA) in 2,094 cases
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The overall yield in terms of detecting
CAD was 66% and the subsequent
revascularisation rate was 17% for PClI
and 11% for CABG, making a total
revascularisation rate of 28% with a
PCl to CABG ratio of 1.6:1.

The breakdown of revascularisation rate
by age and sex is shown in table 1.

Discussion

Although concerns have been raised about
the overuse of CA, no consensus exists

in terms of an acceptable diagnostic yield
from the procedure in the elective setting.?
Similarly, no consensus exists as to an
acceptable subsequent referral rate for
revascularisation. UK registry data (British
Cardiovascular Intervention Society) suggest
an overall PCI to CA rate of 38%, but the
data from centres used to derive this figure
show a PCI to CA rate varying between

less than 5% and greater than 120%.

Such a degree of variation probably reflects
the variation in types of unit, from small
private hospitals to large tertiary referral
centres, and does not distinguish between
elective and non-elective patients (personal
communication Peter Ludman).

Current National Institute for Health and
Care Excellence (NICE)® guidelines for the
investigation of new onset chest pain suggest
that patients with a predicted likelihood of
CAD of 61-90% should have a CA as their
first investigation. In our population, the
overall diagnostic yield in terms of detecting
CAD was 66%, suggesting an overall use

of angiography in keeping with current
guidelines. However, the yield in terms of
subsequent revascularisation was less than
30%. This was particularly low in women
under 70 years old.

While NICE guidelines may provide a
cost-effective pathway for diagnosing CAD,
the relatively low rate of revascularisation
suggests that we should examine the overall
pathway in terms of both the diagnosis

and management of CAD. There are few
data describing the revascularisation yield
following CA in patients with suspected
CAD. Tandon et al.,” using computed
tomography (CT) angiography and myocardial
perfusion imaging as a precursor to CA, had
a revascularisation rate of approximately

Table 1. The treatment outcome after coronary angiography and rate of subsequent

revascularisation

Women Total Medical PCI CABG Revascularisation
therapy rate %

<60 years 144 129 14 1 10%
>60 + <70 years 269 234 25 10 13%
>70 + <80 years 266 212 34 20 20%
>80 + <90 years 118 90 24 4 24%
Men

<60 years 329 240 62 27 27%
>60 + <70 years 411 262 92 57 36%
>70 + <80years 410 261 78 71 36%
>80 + <90 years 147 93 24 30 37%

Key: CABG = coronary artery bypass graft; PCl = percutaneous coronary intervention

60%. This is double the revascularisation
rate observed in this study and suggests that
using non-invasive techniques more could
reduce the number of patients undergoing
CA. Indeed, it may be that we should move
away from using CA simply to assess the
presence or absence of any possible CAD,
and, instead, only perform CA in those
patients who, on the basis of previous
assessment, are highly likely to require
revascularisation, so that patients might only
need a single CA procedure.®

This observational study does have
limitations. CA interpretation and subsequent
treatment planning was not regularly
performed as a part of a multi-disciplinary
meeting. However, we would suggest that

the practice was fairly typical for a district
general hospital in the UK. The majority of
CAs performed for the assessment of possible
CAD do not result in referral for any form of
coronary revascularisation. The proportion of
normal coronaries found at angiography has
been suggested as a possible quality metric,*°
however, a more robust measure may also
include the subsequent referral rate for
revascularisation @
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Key messages

® There is no consensus as to the
optimal diagnostic yield from
coronary angiography or the
subsequent rate of referral for
revascularisation

® Current thresholds for performing
coronary angiography result in a
sizeable proportion of coronary
angiograms being normal or showing
no significant disease

® The diagnostic yield from
coronary angiography and rate
of revascularisation could be
a useful way of measuring the
appropriateness of patient selection
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