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APICAL HCM WITH A LEMON SIGN AND CLASSICAL
SPADELIKE CONFIGURATION DETECTED ON MDCT
ANGIOGRAM: A CASE REPORT

Sutipong JONGJIRASIRI MD,' Nithi MAHANODA MD?

ABSTRACT

We report of a case with apical type cardiomyopathy detected by 16 sliced multidetector
CT, with not only clinical and ECG criteria diagnosis but also confirmed by CT findings shown
in axial images, 2D reformation and 3D volume rendering. Axial 2D images shows a lemon
sign at the apex of the heart. 3D volume rendering with 2 chambers and 4 chambers views of
the left ventricle demonstrated classical spade like configuration, which are morphological
features of classical apical HCM. In our experience this is our first paper that is shown by
multidetector CT and demonstrates a lemon sign, which is a very useful for axial diagnosis of

this disease.
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HCM = Hypertrophic CardioMyopathy

HISTORY

A 49 year-old male presented with atypical
chest pain, ECG shows inverted T waves (negativity:
7mm= (0.7 mV) with high peaked R waves (Figure 1)
Coronary CT angiogram was requested to rule out
coronary artery stenosis.

Technique for Coronary CT angiogram with LV
assessement

Coronary CT angiogram(MX 8000 IDT 16,
Philips) was acquired in a single breath-hold of less
than 30 seconds covering from transverse aorta to
the base of the heart using 0.75 mm collimation with
0.42 rotation time. One hundred ml of non-ionic
contrast agent by a power injector at flow rate of 4
ml/sec. was administered. Eight volume data sets were
selected by retrospective ECG synchronized method

and were reconstructed at 0, 12.5, 25, 37.5, 50, 62.5,
75,and 87.5 % of the R-R cycle for CINE imaging.
The best phase was chosen for 2D and 3D recon-
struction (at 75% R-R interval). Post processing with
CINE imaging , 2 and 3 dimensional reconstruction
were done in an independent workstation( MX 8000

IDT).

3D volume rendering of the heart could be
rendered not only for the coronary artery but also the
left ventriculogram to delineate the left ventricular wall
and its configuration.

Short axis CINE of 8 phases and 4D images
(not shown) are also done in the workstation in both
short axis, long axis axial imaging and left ventriculo-

gram cine.
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Fig.1 ECG shows inverted T waves (negativity: 7mm = 0.7 mV) with

high peaked R waves

FINDINGS

The heart is of normal size (not shown).
Coronary artery calcification and CT angiogram shows
no evidence of soft and hard atherosclerotic plaque
(calcium score =0). Axial images, 2D curve reforma-
tion and 3D volume images reconstruction of the left
main, proximal and mid LAD and LCX, and visuali-
zed proximal and proximal mid RCA are within
normal limits (Figure 2). The axial view demonstrates
a lemon sign at its apex which is very useful for
detection of the apical type of cardiomyopathy
(Figure 3aandb)

3D volume rendering of 2- chamber and 4
-chamber view of the left ventricle demonstrates
classical spade-like configuration, which is a morpho-
logical feature of classical apical HCM.(Figure 4).

LAD = Left Anterior Descending
RCA =Right Coronary Artery
LCX=Left Circumflex Artery
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Normal appearance of left main proximal, (a),
and mid left anterior descending artery (LAD),
(b), proximal mid and right coronary artery
(RCA), (c), and proximal and mid left circum-
flex artery (LCX) (d), and proximal RCA are
observed. Motion artifact of distal mid RCA
Is seen.
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Fig.3 Axial and 2D reformat of the left ventricle
demonstrates hypertrophy of left apical part
of the ventricle with a lemon sign at its apex
on axial view (b), and classical, spade like
configuration(c and d), which is morphological
features of classical apical HCM suggestive
of apical type.

DISCUSSION

Asymmetrical apical LV hypertrophy toward
the apex on M-mode echocardiography in patients
with giant negative T waves was first reported in 1976
by Sakamoto et al.' Spade like configuration of the
left ventricular cavity on end diastolic LVG in the right
anterior oblique projection was described in 1979 by
Yamaguci etal.? NMR demonstrates that the distribu-
tion of the hypertrophied myocardium is circumferen-
tial at the apical level in patients with the spade like
configuration.’ Apical wall thickness in the normal
subjects was 9+ 2 mm.* The apical wall thickness >
15 mm was considered to indicate hypertrophic.* A
non-spade subtype was identified as anew underlying
disorder for markedly inverted T waves whose
hypertrophied myocardium is confined to some
region at the apical level in 1993 identified by short

Fig.4 3D volume rendering of the left ventricle with
LV outflow tract view at 0% R-R interval
(diastolic phase)and 37.5% R-R interval
(systolic phase), showing left ventricular wall
hypertrophy with spade like configuration,
which is morphological features of classical
apical HCM.

axis NMR images.’ It is possible that the process of
growth of myocardium hypertrophy from onset to the
classical HCM with spade like configuration is not
circumferentially homogenous at the apical level but
is segmented starting mainly from the lateral wall and
expanding to the anterior wall and finally to the
posterior wall at the apical level .?

MDCT imaging is a new non-invasive cardiac
imaging. It has shown to be useful for detection of the
atherosclerosis of the coronary arteries in term of soft
and calcified plaques.®”#° LV assessment of the left
ventricle has been reported.'®!"-'

This is the report of a case showing the
usefulness of the MDCT angiogram not only for ruling
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out significant coronary artery stenosis of the LM,
proximal and mid LAD and LCX as well as proximal
and proximal mid RCA, but also for the detection of
left ventricular morphology of a case with the classic
lemon sign on axial view and spade-like on 2D and
3D reconstruction , the findings of apical cardiomyo-
pathy and compatible with clinical and ECG findings
of this disease.

REFERENCES

Ls

Sakamoto T, Tei C, Murayama M, et al.Giant
T wave inversion as a manifestation of
asymmetrical apical hypertrophy(AAH) of the
left ventricle: echocardiographic and ultrasono
-cardiotomographic study. Jap Heart J 1976;
17-611-29

Yamaguchi H, Ishimura T, Nishiyama S, et al.
Hypertrophic nonobstructive cardiomyopathy
with giant negative T waves( apical hypertro-
phy): ventriculographic and echocardiographic
features in 30 patients. Am J Cardiol 1974,
44:401-12.

Jun-ichi Suzuki, Ryoichi Shimamoto, Jun-ichi
Nishikawa et al. Morphological onset and
early diagnosis in Apical Hypertrophic
Cardiomyopathy: A Long Term Analysis With
Nuclear Magnetic Resonance Imaging. J Am
Coll Cardiol 1999;33:146-51.

Higgins CB, Boyd BF IlI, Stark D, et al.
Magnetic resonance imaging in hypertrophic
cardiomyopathy. Am J Cardiol 1985; 55:
1121-6.

Suzuki J-1, Watanabe F, Takenaka K, et al.
New subtype of apical hypertrophic cardio-
myopathy identified with nuclear magnetic
resonance imaging as an underlying cause of
markedly inverted T waves. J Am Coll Cardiol
1993;22:1175-81.

166

12.

SEPT. - DEC. 2005. Volume X1 Number III

Allen J.Taylor, Allen P. Burke, Patrick G.
O'Malley et al. A Comparison of the
Framingham Risk Index, Coronary artery
Calcification, and Culprit Plaque Morphology
in sudden Cardiac Death Circulation. 2000;
101: 1243-1248.

Achenbach S, Giesler T, Ropers D, et al.
Detection of coronary artery stenoses by
contrast-enhanced, retrospectively electrocar-
diographically gated, multislice spiral computed
tomography. Circulation 2001; 103: 2535
-2538.

Stephen Schroeder, Andreas D. Kopp,
Andreas Baumbach et al. Noninvasive
Detection and Evaluation of Atherosclerotic
Coronary Plaques with Multislice Computed
Tomography J Am Coll Cardiol 2001, 37:
1430-5

Koen Nieman MD., Flippo Cademartiri,
Pedro A. Lemos et al. Reliable Noninvasive
Coronary Angiography With Fast submillimeter
Multislice Spiral Computed Tomography
Circulation. 2002; 106: 2051-2054.
Teruhito Mochizuki, Kenya Murase, Hiroshi
Higashino etal. Two- and Three-Dimensional
CT ventriculography: A New Application of
Helical CT AJR 2000; 174: 203-208

Kai Uwe Juergens, Matthias Grude, David
Maintz et al. Multi-Detector Row CT of Left
Ventricular Function with Dedicated Analysis
Software versus MR Imaging: Initial Experience
Radiology 2004; 230:403-410

Kai Uwe Juergens, Matthias Grude, Eva
Maria Fallengerg etal. Using ECG-Gated
Multidetector CT to Evaluate Global Left
Ventricular Myocardial Function in Patients
with Coronary Artery Disease AJR 2002;
179: 1545-1550



