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oronary Plaque Composition:
ultifactorial Contribution
We read with interest the report by

ian et al1 describing the effects of age
nd gender on virtual histologic assess-
ent of coronary plaque composition.
lthough the question being addressed

s of potential interest, a number of im-
ortant confounders are not detailed,
aking interpretation of the analysis

ifficult. This includes no reporting of
he prevalence of unstable and stable
oronary presentations in each group;
ifferences in medications, including st-
tins, between groups; and differences
n cardiovascular risk factors between
roups. Some or all of these factors are
nown to affect plaque composition
nd, if disproportionately present in the
nalyzed groups, could skew the analy-
is, leading to either important differ-
nces being missed or incorrect inter-
retations of observed differences.

Ravinay Bhindi, MBBS, PhD

Michael R. Ward, MBBS, PhD

Sydney, Australia
4 April 2009

. Qian J, Maehara A, Mintz GS, Margolis MP,
Lerman A, Rogers J, Banai S, Kazziha S,
Castellanos C, Dani L, Fahy M, Stone GW,
Leon MB. Impact of gender and age on in
vivo virtual histology–intravascular ultra-
sound imaging plaque characterization (from
the global Virtual Histology Intravascular
Ultrasound [VH-IVUS] Registry). Am J Car-
diol 2009;103:1210 –1214.

doi:10.1016/j.amjcard.2009.05.001

ulti-Plane Three-Dimensional and
our-Dimensional Echocardiography
gainst Multi-Slice Computed
omography and Magnetic
esonance Angiography
I read with great interest the report

Usefulness of Live Three-Dimensional
ransesophageal Echocardiography in a
ongenital Heart Disease Center” by
aker et al1 in a recent issue of The
merican Journal of Cardiology. The

nvestigators studied 27 cases, consist-
ng of 16 interventional catheteriza-
ions, 4 intraoperative studies, and 7 di-
gnostic evaluations using 3-dimensional
ransesophageal echocardiography at a
ertiary congenital heart disease center.

ll patients except 1 were successfully C

m J Cardiol 2009;104:739–744
002-9149/09/$ – see front matter © 2009 Elsevier I
xamined with adult-sized probes with-
ut general anesthesia, although the
ongenital defects examined were not
omplex as in interatrial defects.

The diagnosis of congenital heart de-
ects needs special attention and experi-
nce in cardiology and radiology. For the
iagnosis of congenital heart disease, var-
ous imaging tools have been used, in-
luding invasive (cardiac catheterization),
emi-invasive (computed tomography
CT], multislice CT), and noninvasive
echocardiography, magnetic resonance
maging [MRI]) imaging. All have advan-
ages and disadvantages. Its invasive na-
ure, use of ionizing radiation, and use of
ontrast agents are major disadvantages
f catheterization. Ionizing radiation
nd contrast agents are also negative
eatures of CT and multislice CT. Long
rocess times, claustrophobia, and the
xclusion of patients with cardiac pace-
akers or implantable cardioverter-de-
brillators are disadvantages of MRI. In-

ra- and interobserver variability,
nexperienced sonographers, and rela-
ively poor temporal and spatial resolu-
ion compared with radiologic tools are
isadvantages of echocardiography. Re-
ently, new technologies, such as mul-
islice CT and MRI with high spatial
nd temporal resolution, have been in-
reasingly used for congenital heart dis-
ases.2,3 However, echocardiography
hould be the initial diagnostic tool, be-
ause it is inexpensive and reproducible
nd demonstrates cardiac function in
eal time. The localization, relation to
djacent structures, and function of con-
enital heart defects can be demon-
trated on echocardiography. Especially
ith multiplane and 3-dimensional de-
ices (3-dimensional and 4-dimensional
chocardiography), anatomic relations
nd localization can be better defined.4

he application of this technology to
he transesophageal field has expanded
he usefulness of echocardiography for
iagnostic and interventional purposes.1

In conclusion, 3-dimensional and
-dimensional echocardiography, either
ransthoracic or transesophageal, should
e the initial tool for diagnosis and in-
ervention in congenital heart diseases.
n case of insufficient diagnosis, other
adiologic methods, such as multislice

T and MRI, can be used. 7

nc. All rights reserved.
Serkan Cay, MD
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sional transesophageal echocardiography in a
congenital heart disease center. Am J Cardiol
2009;103:1025–1028.
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Asymptomatic patent ductus arteriosus in a
41-year-old woman. Int J Cardiovasc Imaging
2006;22:283–285.

. Cay S, Metin F, Korkmaz S. Images in cardi-
ology. A common cause of secondary hyper-
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easonal Variation in Lipids:
hould We Consider It More?

We read with interest the report by
ung et al,1 describing seasonal variation

n the lipid status of a cohort of patients
nrolled in the Pravastatin or Atorvastatin
valuation and Infection Therapy–
hrombolysis in Myocardial Infarction
2 (PROVE-IT–TIMI-22) study. The in-
estigators found no differences in lipid
evels at baseline, but with treatment,
ow-density lipoprotein (LDL) choles-
erol levels were significantly higher in
inter than in summer (�6.25% and
9.7% in the pravastatin and atorvastatin

roups, respectively, p �0.001 for each),
hereas high-density lipoprotein choles-

erol was higher in summer than in winter
�4.87%, p �0.001). Moreover, the
chievement of optimal LDL choles-
erol levels was significantly higher in
ummer than in winter (�4.87% and
7.69% in the pravastatin and atorva-

tatin groups, respectively). A slight
easonal variation in blood lipid levels,
haracterized by a peak in winter and a
rough in summer (with amplitude val-
es of 1.8% and 2.5% of the average
holesterol levels, respectively) was
lso reported by Ockene et al,2 in a
ohort of 517 younger and healthy vol-
nteers. However, a particularly inter-
sting finding from this study was that
ubjects with cholesterol levels �240
g/dl showed a higher relative increase

n winter, especially women (47% vs

% in men), and about 22% more sub-

www.AJConline.org
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ects showed total cholesterol values
240 mg/dl in winter rather than in

ummer. Thus, the hyperlipemic effect in
inter seems to be more pronounced in
omen only at a younger age (average 48
ears), and this could be taken into ac-
ount in considering that better achieve-
ent of LDL cholesterol levels in sum-
er was obtained by Tung et al1 in a
ostly male (78%) and relatively older

58 years) population. Moreover, Tung et
l1 did not indicate in their report whether
he female subgroup exhibited the same
emporal pattern as men. The seasonal
ariation of cholesterol, more pronounced
n subjects with active coronary disease
reated with statins, might open further
uestions. Evidence has accumulated
emonstrating that the onset of acute
yocardial infarction is not randomly dis-

ributed over time but follows a seasonal
attern characterized by a winter peak.
ata from the Second National Registry
f Myocardial Infarction reported
bout 53% more cases in the winter
han in the summer, and winter was also
haracterized by a peak in the rate of
atal cases (9%).3 A previous single-
enter study from our group reported a
6% excess of acute myocardial infarc-
ions in winter compared with summer
p � 0.007),4 and a further larger study
onducted on the database of the
milia-Romagna region of Italy5

�64,000 infarctions from 1998 to
006) confirmed the seasonal winter
attern of hospitalizations for acute myo-
ardial infarction (�11% in winter vs
ummer).5 Interestingly, the significant
eak in January was found for total cases,
atal cases (death during hospitalization),
nd cases occurring in women. Thus,
aking into account that a 1 mmol/L (39
g/dl) cholesterol reduction has been

ssociated with a 12% decrease in all-
ause mortality and 19% decrease in
oronary mortality,6 the data reported
y Tung et al1 deserve close attention.

Roberto Manfredini, MD

Raffaella Salmi, MD
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Fabio Manfredini, MD

Ferrara, Italy
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RS Fragmentation in Patients
ith Repaired Tetralogy of Fallot
Advancements in surgical strategies

or patients with tetralogy of Fallot
TOF) have had a significant impact on
heir survival; the long-term survival rate
over a mean follow-up period of 25.5
ears) has increased to almost 90%.1

evertheless, clinical events such as life-
hreatening arrhythmias and sudden car-
iac death are known to occur in this
opulation. Potential risk factors for such
utcomes include delayed intracardiac re-
air, increased right ventricular systolic
ressure, severe pulmonary regurgitation,
entricular dysfunction, transannular right
entricular outflow tract patch, frequent ec-
opics, and increased cardiopulmonary by-
ass time. However, the anatomic modi-
cations and remodeling secondary to the
orrective surgery, mechanical events
uch as ventricular dilatation and stretch,2

amage of impulse-generating and im-
ulse-conducting tissue because of surgi-
al incision, cannulation or suture,3 and
he presence of areas of fibrotic tissue
round infundibular resection and inter-
entricular patches proved by imaging
tudies all point to the anatomic substrate

or abnormal depolarization and repolar-
zation prone to ventricular arrhythmias
nd sudden cardiac death.

In a recent issue of The American
ournal of Cardiology, Tzemos et al4

howed that QRS duration was associated
ith abnormal intra- and interventricular
echanics and may explain the adverse

utcomes in patients with corrected TOF.
raditionally, electrocardiographic pa-

ameters, including right bundle branch
lock, left-axis deviation, left anterior
emiblock,5 QT dispersion, and QRS du-
ation, have been studied as independent
redictors of clinical outcomes in patients
ith TOF. Although some studies have

hown contradictory results,6 QRS dura-
ion has evolved as a more reliable pre-
ictor.7

Fragmented QRS (FQRS) is the al-
eration of QRS morphology leading to

terminal conduction delay or a frag-
entation of QRS complexes on 12-

ead electrocardiography and has been
ssociated with myocardial electrical
nstability. FQRS has been proved to be
n independent predictor of cardiac
vents in patients with coronary artery
isease.8 The arrhythmic substrate in
OF has been likened to postinfarction
car-related ventricular tachycardia.9

ence, it is reasonable to postulate that
here may be a stronger correlation be-
ween the presence of FQRS and ven-
ricular dyssynchrony and dysfunction
n patients with corrected TOF, and
QRS on 12-lead electrocardiography
ight be a better predictor of adverse

linical outcomes in these patients. The
bility of FQRS to be observed on routine
2-lead electrocardiography makes it a
owerful tool of prediction. Because
ight bundle branch block pattern is al-
ost always seen in patients with TOF,

he presence of FQRS may be seen in
2 contiguous leads, and the number of

eads showing FQRS may correlate
ith the extent of electrical instability

nd may be associated with left ventric-
lar dysfunction and dyssynchrony.
herefore, FQRS may be a better pre-
ictor, independently or in combination
ith QRS duration, of adverse clinical
utcomes in patients with repaired
OF, and further studies are warranted.
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