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Objective: To assess the diagnostic accuracy of standard axial
chest CT compared with cardiac MRI for cardiomyopathies.
Methods: The standard axial 64-slice chest CTs of
49 patients with cardiomyopathies and 27 controls were
blindly assessed for the presence of a cardiomyopathy by
two independent readers. Qualitative and quantitative
analysis included assessment of: (i) interatrial septal
thickness, (ii) left atrial diameter, (iii) myocardial hyper-
trophy, thinning or fat, (iv) myocardial and papillary
muscle calcification, (v) papillary muscle thickness,
(vi) calcified coronary artery segments, (vii) left ventric-
ular (LV) diameter, (viii) interventricular septal thickness
and (ix) right ventricular diameters. Cardiac MRI was the
gold standard.

Results: There were 21 (42.9%) dilated, 16 (32.7%)
hypertrophic, 8 (16.3%) ischaemic and 4 other (8.2%)
(LV non-compaction X 2, amyloid, idiopathic restrictive)

INTRODUCTION

Cardiomyopathies are a heterogeneous, important group of
diseases with a significant morbidity and mortality.' They
may be classified into five major subtypes based on mor-
phology (hypertrophic, dilated, restrictive, arrthymogenic and
unclassified).” Such classifications assist in predicting com-
plications and informing treatment decisions for each group.
The accurate diagnosis of cardiomyopathies is based on
a composite of clinical history, physical examination, labora-
tory tests, electrocardiography (ECG) and cardiac imaging.™*
Despite advances in drug therapy, the prognosis of patients
with cardiomyopathies remains poor.” Early detection is im-
portant to ensure patients receive appropriate therapy.®’

Echocardiography is generally the first imaging in-
vestigation of choice because it is accurate, safe, widely
available and relatively cost effective.® Cardiac MRI (CMR)
is now considered the imaging gold standard for evaluating

patients with cardiomyopathies. An LV diameter of
47 mm, interventricular septal thickness of 14mm and
coronary artery/papillary muscle calcification on axial
chest CT best distinguished dilated, hypertrophic and
ischaemic cardiomyopathies from controls, respectively;
kappa = 0.45 (moderate interobserver agreement). The
sensitivity (95% confidence interval), specificity, positive-
and negative-predictive values (95% confidence interval)
and diagnostic accuracy of chest CT in diagnosing
cardiomyopathies were 68% (52-83), 100%, 100%, 66%
(55-85) and 80%, respectively.

Conclusion: Cardiomyopathies may be detected on
standard chest CT with good sensitivity and high
specificity.

Advances in knowledge: It is useful to assess for an
underlying cardiomyopathy on standard chest CT, espe-
cially in a patient with unexplained dyspnoea.

cardiac structure and function but is less widely available
and more expensive.” Its added ability to detect post-
contrast myocardial fibrosis and infarction increases its
utility in providing both the diagnosis of and prognosis in
cardiomyopathies.'""

Chest CT is one of the most widely used imaging tests for
the evaluation of respiratory diseases. Traditionally, its use
in evaluating cardiac disease such as cardiomyopathies has
been limited by cardiac motion artefact. However, the
temporal and spatial resolution of 64-slice chest CT has
improved considerably, such that standard non-ECG-gated
axial chest CT may allow visualization of cardiac structures
with minimal motion artefact. Anecdotally, we have noted
that many cardiomyopathies may be identified on standard
axial 64-slice chest CT images. If standard axial chest CT
allowed the detection of cardiomyopathies, it would have
important clinical and prognostic implications for patients.
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The aim of this study was to evaluate the diagnostic accuracy of
standard axial 64-slice chest CT for the detection of cardiomy-
opathies compared with the gold standard of CMR.

METHODS AND MATERIALS

Patients

This single-centre retrospective study was approved by the in-
stitutional review board of St. Vincent’s University Hospital.
Written informed consent was waived. A retrospective search
was performed of all patients at our institution who had un-
dergone a CMR and chest CT within 12 months of each other
between 2006 and 2014. A total of 50 patients (31 males and 29
females, mean age 66.4 == 13.0 years; range 33-90 years) fulfilled
these criteria. Patients referred for CMR were undergoing in-
vestigation for cardiomyopathies. Patients referred for chest CT
were undergoing investigation for a variety of disorders in-
cluding pulmonary embolism, emphysema, pneumonia or
nodule follow-up. Exclusion criteria included cardiomyopathies
relying on purely functional rather than structural criteria, such
as Takotsubo cardiomyopathies, which would not be evaluable
on chest CT. We included non-contrast chest CT scans because
we wanted to see if there were any non-contrast CT appearances
that allowed any cardiomyopathies to be identified. A group of
26 subjects (10 males and 16 females, mean age 58.5=*
17.1 years; range 23—86 years), with normal CMRs and chest CT
scans, were used as controls (Table 1).

CT protocol

All chest CT images were acquired on a 64-slice single-source
CT system (Siemens Somatom® Sensation 64; Siemens Medical
Solutions, Forchheim, Germany). We included a variety of chest
CT protocols including CT pulmonary angiography (CTPA),
standard arterial phase chest CT and high-resolution non-
contrast chest CT. Slice thickness was 1-3 mm, slice interval was
0.5-1.5 mm, peak kilovoltage was 120 kVp and milliampere was
100-350 mA. Gantry rotation was 330 ms. Where contrast was
given, a volume of 50-70 ml of iohexol 350 mgml™" (Omni-
paque™; GE Healthcare, Little Chalfont, UK) was injected using
an infusion pump at a rate of 3-4mls™ ", followed by a saline
chaser (20 ml). All scans were breath-hold inspiration scans. All
chest CTs were performed without ECG gating.

Table 1. Patient demographics

Demographic Controls All cardiomyopathies
Number 27 49
Age (years) 58.5*+17.1 66.4+13.0
Gender 10 M/17 F 31 M/18 F
- Idiopathic dilated [21]
Hypertrophic [16]

Type

Ischaemic [8]

Other [4]

F, female; M, male.
Results are given as mean =+ standard deviation.
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Cardiac MRI protocol

All subjects were examined on a 1.5-T magnet (Avanto; Siemens,
Erlangen, Germany) using an eight-element phased-array car-
diac coil for signal reception. Left and right ventricular function
was obtained with single-slice cine images using a steady-state
free-precession technique [repetition time (TR), 3.5ms; echo
time (TE), 1.4 ms; matrix, 192 X 192; field of view, 34 X 34 cm;
slice thickness, 6 mm; and slice gap 1 mm] obtained in two-
chamber, four-chamber and short-axis planes to include the
entire ventricle from the base to apex. These were followed by
a bolus injection of 0.2mmolkg ' of hand-injected gado-
pentetate dimeglumine (Gd-DTPA; Schering AG, Berlin, Ger-
many). Late gadolinium enhancement CMR images were
obtained using single-slice double inversion-recovery-prepared
gated fast gradient-echo pulse sequences, acquired approxi-
mately 10-12 minutes post-gadolinium administration. Late-
enhancement images were acquired to optimally show normal
myocardium/trabeculae (dark) and regions of LE within the
myocardium (bright) with proper selection of the inversion
time. Imaging parameters were as follows: TR 7.1 ms; TE 3.1 ms;
image matrix 256 X 192; flip angle 20°; inversion pulse 180°;
slice thickness 7 mm; slice gap 1 mm; and inversion time be-
tween 150 and 300 ms.

Image analysis

All chest CTs were read in a random order by one cardiac and
one general radiologist (JDD, DJM, respectively) blinded to all
clinical information for all image analysis. Chest CTs were read
independent of CMRs. For all chest CT measurements, only
standard axial images were analysed. We emphasize that our
focus was on the initial qualitative detection of cardiomyopa-
thies on standard axial chest CT.

Qualitative measurements for ischaemic cardiomyopathy in-
cluded myocardial wall or papillary muscle calcification and/
or myocardial wall thinning, myocardial adiposity, ventricular
aneurysms and pseudo-aneurysms; hypertrophic cardiomyopa-
thy included asymmetric myocardial wall hypertrophy; dilated
cardiomyopathy included left ventricular (LV) chamber dilation
significantly larger than the right ventricle chamber. Quantita-
tive measurements included (i) interatrial septal thickness
measured halfway between the mitral annulus and the lateral left
atrial (LA) wall, (ii) LA long-axis diameter measured from the
mitral annulus to the lateral LA wall, (iii) LV short-axis diameter
measured at the level of the anteromedial papillary muscle belly,
(iv) anteromedial papillary muscle belly thickness, (v) in-
terventricular septal thickness measured at the level of the
anteromedial papillary muscle belly, (vii) lateral LV wall thick-
ness measured at the level of the anteromedial papillary muscle
belly and (viii) right ventricular (RV) length and width mea-
sured from the tricuspid annulus to the RV apex and from the
interventricular septum to the RV free wall, respectively.
Quantitative measurements and techniques were referenced
against standard published normal values (Table 2).1216

A confidence score for the presence of cardiomyopathy was
given for each chest CT on a four-point scale (0 = unconfident,
1=low confidence, 2= moderate confidence and 3 = high
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Table 2. Diagnostic accuracy of standard axial chest CT for cardiomyopathies

Cardiomyopathies Sensitivity Specificity PPV NPV +LR —LR DA
Controls 1.0 1.0 1.0 1.0 - - 1.0
Dilated 0.48 (0.26-0.69) 1.0 1.0 0.69 >10 0.52 0.76
Hypertrophic 0.88 (0.73-1.0) 1.0 1.0 0.93 >10 0.11 0.95
Ischaemic 0.50 (0.15-0.85) 1.0 1.0 0.86 >10 0.5 0.88
All 0.68 (0.52-0.83) 1.0 1.0 0.66 >10 0.33 0.80

DA, diagnostic accuracy; LR, likelihood ratio; NPV, negative-predictive value; PPV, positive-predictive value.

Results are mean (95% confidence interval).

confidence). Each chest CT was also scored on a four-point scale
for cardiac motion artefact (0= severe cardiac motion pre-
cluding a diagnosis, 1 = moderate, 2 = mild and 3 = none).

Each quantitative measurement was then repeated on the CMR
scans, independent and blinded to the CT analysis. The di-
agnosis of cardiomyopathy on MRI was based on contemporary
standard cardiomyopathy diagnostic criteria.'’ >

Statistical analysis

Continuous variables are presented as mean = standard de-
viation. Categorical variables are presented as frequencies and
percentages. Group comparison of continuous variables was
performed by Student’s independent ¢ test. Group comparisons
of categorical variables were performed by Fisher’s exact test.
Correlations were performed using Spearman’s rank test. In-
terobserver agreement was assessed using kappa analysis.
Receiver-operator curve analysis was used to assess cut-off values
for quantitative measurements of each cardiomyopathy. All
statistical analyses were performed with SPSS v. 12.0 (IBM
Corp., New York, NY; formerly SPSS Inc., Chicago, IL). All
statistical tests were two sided, and a value of p<<0.05 was
considered significant.

RESULTS

There were 50 patients with cardiomyopathies and 27 controls in
the initial cohort. One cardiomyopathy was excluded owing to
purely functional, non-structural abnormalities in a patient with

Takotsubo cardiomyopathy (which would be undetectable on
standard chest CT), leaving 49 cardiomyopathies in the final
analysis. Patient demographics are shown in Table 1. Significant
differences between control and cardiomyopathy groups were
noted in age (58.5*=17.1 vs 66.4 = 13.0 years, p<0.05) and
gender (10 vs 31 males, p<0.05). Of the cardiomyopathies,
there were 21 (42.9%) dilated (DCM) (Figure 1; Supplementary
Figure 1), 16 (32.7%) hypertrophic (HCM) (Figure 2; Supple-
mentary Figure 2), 8 (16.3%) ischaemic (Figure 3) and 4 (8.2%)
other cardiomyopathies [2 (4.1%) LV non-compaction, 1 (2%)
amyloid and 1 (2%) idiopathic restrictive cardiomyopathy]
(Figure 4). Our hypotrophic subset included a patient with
apical variant hypertrophic cardiomyopathy (Figure 4). There
were four non-contrast chest CT scans in the control group and
one non-contrast chest CT scan in the cardiomyopathies group.
Figure 5 illustrates normal measurements on chest CT from one
of the controls.

Overall sensitivity (95% confidence interval), specificity, posi-
tive- and negative-predictive values (95% confidence interval)
and diagnostic accuracy for all cardiomyopathies were 68%
(52-83), 100%, 100%, 66% (55-85) and 80%, respectively
(Table 2). Of the false-negative cases, nine cases were DCM, two
cases were ischaemic, one case was HCM, one case was cardiac
amyloid and one case was restrictive cardiomyopathy. Of the
nine false-negative DCM cardiomyopathies, mean LV diameter
was 60.7 mm, indicating a mild level of severity (maximum LV
diameter was 85mm). Of the two false-negative ischaemic

Figure 1. A 67-year-old male with shortness of breath. (a) Standard chest CT demonstrated normal lungs and a severely dilated left
ventricle (arrow, end-diastolic diameter = 77 mm). (b) Corresponding cardiac MRI (CMR) confirms a severely dilated left ventricle
(arrow, end-diastolic diameter =85 mm) consistent with a dilated cardiomyopathy.
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Figure 2. A 77-year-old female with shortness of breath and palpitations. (a) Standard axial chest CT demonstrated normal lungs
and asymmetric hypertrophy of the interventricular septum (arrow, 32mm). (b) Corresponding cardiac MRl (CMR) confirms
asymmetric hypertrophy of the interventricular septum (arrow, 25 mm) consistent with a hypertrophic cardiomyopathy.

cardiomyopathies, one CT was a CTPA with low contrast density
in the LV and one CT was a non-contrast scan. The single false-
negative HCM case was also a CTPA with low contrast density in
the LV. Hypertrophic cardiomyopathies were identified with the
highest diagnostic accuracy (97%) followed by ischaemic (89%)
and dilated (81%) cardiomyopathies (Table 2). Kappa analysis
between the two radiologists for the diagnosis of cardiomyop-
athies on chest CT was 0.45, indicating moderate interobserver
agreement.

Correlations and comparisons between the two groups are de-
tailed in Tables 3 and 4 and Figure 6. Significant differences were
seen between controls and patients with cardiomyopathies on
standard axial chest CT in LA diameter (34.4 = 6.9 vs 44.2 *
9.6 mm, p <0.01), LV diameter (42.5 £ 6.1 vs 52.9 = 11.5mm,
p <0.001), papillary muscle calcification (0.0 vs 4.0, p <0.001),
interventricular septal thickness (8.0 +2.2 vs 12.3 = 7.3 mm,
p<<0.01), lateral wall thickness (6.4 *1.7 vs 7.8 =2.9mm,
p<<0.05), myocardial wall thinning (0.0 vs 1.0), myocardial
calcification (0.0 vs 2.0), coronary artery calcification (1.0 = 2.0
vs 34%43) and RV long axis (51.9* 8.4 vs 61.8*12.6,
p=0.01) (Table 3). Papillary muscle thickness was not signifi-
cantly different between the two groups, but when a subanalysis
of controls vs patients with HCM was performed, significantly

smaller papillary muscles were detected in the control group vs
the HCM group (7.1 £2.0 vs 11.3 £ 2.9, p <0.0001) (Figure 6).

Ischaemic cardiomyopathies were the most confidently di-
agnosed cardiomyopathy on standard axial chest CT (75%),
followed by hypertrophic cardiomyopathy (66.7%) then dilated
cardiomyopathy (38%) (Figure 7). All controls were identified
correctly on chest CT. Regarding cardiac motion artefact scores,
7 chest CT scans were scored as severe, 6 scans as moderate,
34 scans as mild and 27 scans as no cardiac motion artefact.

Receiver-operator curve analysis of LV diameter for the di-
agnosis of DCM showed an area under the curve of 0.92 with
a cut-off LV diameter of 47 mm giving a sensitivity of 93% and
specificity of 88%, p<<0.0001 (Figure 8). Receiver-operator
curve analysis of interventricular septal thickness for the di-
agnosis of HCM showed an area under the curve of 0.95 with
a cut-off LV interventricular septum thickness of 14 mm giving
a sensitivity of 83% and specificity of 100%, p<<0.0001
(Figure 8). Receiver-operator curve analysis of papillary muscle
thickness for the diagnosis of HCM showed an area under the
curve of 0.95 with a cut-off LV interventricular septum thickness
of 9mm giving a sensitivity of 100% and specificity of 94%,
p <0.0001 (Figure 8).

Figure 3. A 77-year-old male with shortness of breath. (a) Standard axial non-contrast chest CT demonstrated normal lungs and
a calcified papillary muscle (arrow) consistent with papillary muscle infarction. Note also the right coronary artery calcified plague.
(b) Corresponding cardiac MRI confirms late gadolinium enhancement of the left-ventricular mid-level inferolateral segment

(arrow) consistent with a chronic myocardial infarction.
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Figure 4. A 59-year-old female with shortness of breath. (a) Standard axial non-contrast chest CT demonstrated normal lungs
and severe apical myocardial segment hypertrophy (arrow) suggesting apical variant hypertrophic cardiomyopathy (HCM).
(b) Corresponding cardiac MRI (CMR) confirms apical variant HCM (arrow). Note the complete obliteration of the ventricular

chamber lumen at the apex on both CT and CMR.

DISCUSSION

This study demonstrated that cardiomyopathies can be identi-
fied on standard axial chest CT with good sensitivity and high
specificity compared with the gold standard of CMR. To our
knowledge, we are the first to show that standard axial chest CT
can detect a variety of cardiomyopathies with good diagnostic
accuracy. We emphasize that our focus in this study was on the
initial detection. We did not attempt to use double-oblique
cardiac imaging planes on chest CT since most chest radiologists
do not perform these in routine practice. We do routinely per-
form sagittal and coronal CT reformats, but we have anecdotally
attempted to use these for diagnosing cardiomyopathies and
found them challenging to interpret. In practice, if we suspect
a cardiomyopathy on standard axial chest CT, we perform
dedicated cardiac imaging plane analysis thereafter, but it is the
initial detection that is the key. We also emphasize that this was

not a prevalence study, and the ratio of cardiomyopathy to
normal cases in this cohort is likely to be artificially high
compared with everyday practice.

We found dilated LV diameters, interventricular septal/
papillary muscle hypertrophy and coronary and papillary
muscle calcification to be the most useful features in detecting
and differentiating between dilated, hypertrophic and ischae-
mic cardiomyopathies, respectively. We did not find RV
dimensions useful, although we did detect significant differ-
ences between controls and patients with cardiomyopathies
for this parameter. The RV is more variable in size and shape
than the LV under normal and pathological conditions, and
this was reflected in the wider standard deviations in our
cohort in both control and cardiomyopathy groups. All
patients with ischaemic cardiomyopathies had at least one

Table 3. Normal reference values, study measurements and correlations between standard axial chest CT and cardiac MRI for

cardiomyopathies

Quantitative Normal reference values Chest CT Cardiac MRI R-value
Coronary artery calcification - 26 0 -
PM calcification - 3 0 -
Myocardial wall thinning - 1 7 -
Myocardial calcification - 2 0 -
Qualitative
IAS (mm) 2.0 2.5 (1.8) 3.2 (1.4) 0.53"
LA (cm) 2.2-42 43.3 (11.7) 41.3 (10.5) 0.51°
LV diameter (mm) 39-53 48.6 (11.2) 56.1 (10.5) 0.77"
IVS (mm) 6-9 10.8 (5.9) 10.2 (4.8) 0.81°
Lateral wall thickness (mm) 6-9 7.2 (2.4) 7.2 (2.1) 0.71¢
PM thickness (mm) 3-5 8.3 (3.5) 7.3 (2.4) 0.41°
RV long axis (mm) 71-79 61.8 (12.6) 66.9 (13.9) 0.66"
RV short axis (mm) 27-33 30.7 (8.2) 30.0 (7.2) 0.51°
IAS, interatrial septum; IVS, interventricular septum; LA, left atrial; LV, left ventricular; PM, papillary muscle; RV, right ventricular.
?p < 0.05.
bp<0.01.
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Table 4. Comparison between controls and cardiomyopathies on standard axial chest CT

Measurement ‘ Controls ‘ Cardiomyopathies

Left atrium

Interatrial septal thickness (mm) 2.8 (2.0) 2.2 (1.8)

Left atrium diameter (mm) 34.4 (6.9) 43.8 (8.7)"
Left ventricular cavity

Diameter (mm) 42.5 (6.1) 52.9 (11.5)"

Papillary muscle calcification (n) 0.0 5.0°

Papillary muscle thickness (mm) 7.1 (2.0) 7.5 (2.6)
Left ventricular myocardium

Interventricular septal thickness (mm) 8.0 (2.2) 10.8 (6.1)"

Lateral wall thickness (mm) 64 (1.7) 73 (2.4)°

Myocardial wall thinning (1) 0.0 1.0

Myocardial calcification (r) 0.0 2.0
Coronary artery calcification (1) 1.0 (2.0) 2.9 (4.2)°
RV dimensions

RV long axis (mm) 52.9 (8.9) 60.9 (11.8)"

RV short axis (mm) 29.9 (6.7) 30.6 (9.4)

RV, right ventricular.

Results are given as mean (standard deviation).
?p < 0.01.

bp < 0.001.

‘p < 0.05.

calcified coronary artery segment, and the combination of
coronary and papillary muscle calcification increased the level
of confidence in diagnosing ischaemic cardiomyopathies.

Similarly, a combination of interventricular septal and papil-
lary muscle hypertrophy together increased the level of con-
fidence in diagnosing HCM. The pitfalls we found when

Figure 5. Standard axial non-contrast CT chest demonstrating (a) normal papillary muscle thickness (line), (b) normal interventricular
septal thickness (line) and normal (c) left ventricular (crossed lines) and (d) right ventricular (crossed lines) diameters.
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Figure 6. Individual correlations (circles) between standard axial
chest CT and cardiac MRI for (a) left ventricular end-diastolic
diameter (R?=0.7, p <0.001) and (b) interventricular septum
thickness (R? = 0.8, p < 0.001). Axis measurements are in mm.
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interpreting chest CT for cardiac abnormalities included
structurally similar cardiomyopathies such as cardiac amyloid
and HCM cases, both of which cause myocardial hypertrophy.!

Cardiac motion artefact resulted in 10 false-negative cases. It led
to an overall underestimation of LV diameter and overestimation
of interventricular septal thickness. The underestimation related
to trabeculae merging with the myocardial wall, resulting in
a smaller appearing ventricular cavity and thicker in-
terventricular septa. Rapidly evolving CT technology develop-
ments are likely to reduce this limitation. Of particular note is
dual-source CT, a scanner with a high temporal resolution,
resulting in reduced cardiac motion artefact. Karlo et al** uti-
lized second-generation high-pitch dual-source chest CT with-
out ECG gating to assess the image quality of the aortic valve. In
120 patients, they found high diagnostic image quality for aortic
valve evaluation without cardiac motion artefact. Even higher

BJR

temporal resolutions of 66 ms are reported with the latest third-
generation dual-source CT.”’

The type of chest CT contrast protocol also influenced the results.
Non-contrast scan followed by CTPA was the most difficult scan to
analyse. Almost all chest CT scans scored as no or low confidence
had none or poor contrast density in the left ventricle. This was
a particular issue for CTPA, in which the timing of contrast was
focused in the right rather than the left heart chambers. Thus,
a consideration when performing CTPA is whether to include
a triphasic contrast-infusion protocol in order to opacity both right
and left heart chambers. In the context of the present study, this
would likely have lead to an increased number of readable scans,
albeit with the disadvantage of a slightly increased contrast volume.

Although non-contrast studies led to some false negatives,
they nevertheless also yielded considerable information.
Calcification in the coronary arteries or papillary muscles
was an important feature in identifying ischaemic cardio-
myopathies, which is easier to detect on non-contrast chest
CT as well as CMR. Dutch and Italian lung cancer CT
screening trials have reported the ability of non-cardiac-
gated chest CT to detect coronary artery disease.”*>® Chiles
et al’” have shown that a global assessment of the volume of
calcified coronary artery plaque in smokers undergoing non-
cardiac-gated chest CTs can help risk stratify patients for
coronary heart disease associated mortality. However, there is
no evidence that standard axial chest CT has the ability to
detect cardiomyopathies per se, and we could not find an-
other published series with which to compare our results too.

The implications of our findings are that in practice, if standard
axial chest CT (Figure 5) shows a dilated left ventricle >47 mm,
a hypertrophied interventricular septum >14 mm/papillary muscle
hypertrophy >9mm or myocardial or papillary muscle calcifica-
tion, we perform dedicated cardiac imaging plane analysis there-
after. An echocardiogram is the next appropriate investigation to
confirm the diagnosis and assess ventricular function, possibly
followed by CMR. Treatment typically includes medical therapy
with beta-blockers and angiotension converting enzyme inhibitors

Figure 7. Levels of scoring confidence for the diagnosis of
cardiomyopathies on standard axial chest CT. Lines indicate
confidence intervals. DCM, dilated; HCM, hypertrophic; ISCH,
ischaemic.
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Figure 8. Receiver-operator curve analysis for (a) left ventricular diameter in dilated cardiomyopathy (DCM), (b) interventricular
septal thickness in hypertrophic cardiomyopathy (HCM) and (c) papillary muscle thickness in HCM on standard axial chest CT
compared with controls. (a) The area under the curve (AUC) = 0.92, p < 0.0001, using a cut-off value of 47 mm, yielded a sensitivity
and specificity of 93% and 88%, respectively. (b) The AUC = 0.95, p < 0.0001, using a cut-off value of 14 mm, yielded a sensitivity and
specificity = 83% and 100%, respectively. (c) The AUC = 0.95, p <0.0001, using a cut-off value of 9mm, yielded a sensitivity and

specificity =100% and 94%, respectively.
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for dilated cardiomyopathies, beta-blockade for HCM and sec-
ondary preventative therapy for ischaemic cardiomyopathies.
Consideration may also be given to implantable defibrillator ther-
apy. Finally, screening of first-degree relatives would also be un-
dertaken if relevant. Thus, initial detection on chest CT carries
considerable implications for patients.

Our study has several limitations. The study cohort is small, but
obtaining patients who had both an MRI and chest CT proved
difficult, since chest CT is not commonly ordered by cardiolo-
gists. This was not a prevalence study, and the ratio of cardio-
myopathy to normal cases in this cohort is likely to be much
lower in everyday practice. There is some degree of reader bias,

although we included as many controls as possible that had
undergone both CT and MRI. Almost all the HCM cases in our
cohort had hypertrophy of the interventricular septum, and it
would be interesting to assess our observations in a more phe-
notypically variable group.

CONCLUSION

Standard axial 64-slice chest CT detects cardiomyopathies with
good sensitivity and high specificity. Dilated ventricular diam-
eters, interventricular septal/papillary muscle hypertrophy and
coronary artery/papillary muscle calcification are useful specific
chest CT features for dilated, hypertrophic and ischaemic car-
diomyopathies, respectively.
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