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Left ventricular noncompaction associated with Ebstein’s anomaly

Ebstein anomalisine eslik eden sol ventrikllde stingerimsi miyokart (noncompaction)

Levent Saltik, M.D.,! Elif Eroglu, M.D., Fatih Bayrak, M.D., Muzaffer Degertekin, M.D.

'Department of Pediatric Cardiology, Cerrahpasa Medicine Faculty of Istanbul University, istanbul;
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Left ventricular (LV) noncompaction is a congenital dys-
function of endomyocardial morphogenesis character-
ized by excessively prominent trabeculations and deep
intratrabecular recesses of the myocardium. Its asso-
ciation with Ebstein’s anomaly is very rare. A 13-year-
old boy presented to the outpatient clinic for a cardiac
evaluation before enrolling in a sports activity. On physi-
cal examination, there was a grade 1/6 systolic murmur
at the tricuspid valve location. His electrocardiogram
was normal. Transthoracic echocardiography revealed
numerous large trabeculations and deep intratrabecular
recesses at the apex, lateral wall, and the apical part of
the interventricular septum. Color flow Doppler exami-
nation confirmed the presence of blood flow within the
trabeculae. The size and ejection fraction of the LV was
normal (65%). The attached margins of the septal and
inferior leaflets of the tricuspid valve were apically dis-
placed and there was mild tricuspid regurgitation. The
distance between the mitral and tricuspid annuli was 20
mm. The right ventricle showed no dilatation and had
normal systolic function, but the right atrium was mod-
erately enlarged. As the patient was asymptomatic and
the LV systolic function was preserved, he was sched-
uled for regular follow-up without medication except
for low-dose aspirin (100 mg/day). After five years of
follow-up, he was still asymptomatic with normal size
and ejection fraction of both ventricles.
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Noncompaction of the ventricle is a congenital dys-
function of ventricular morphogenesis characterized
by excessively prominent trabeculations and deep
intratrabecular recesses of the ventricular myocardi-
um. It is believed to result from premature arrest of

Sol ventrikilde slngerimsi miyokart (noncompaction)
endomiyokardiyal morfogenez sirasindaki bir duraklama-
dan kaynaklanan, belirgin trabekuller ve bu trabekdllerin
arasinda kalan derin girintilerle karakterize, dogumsal
bir kalp hastaligidir. Ebstein anomalisi ile birlikteligi cok
nadirdir. On U¢ yasinda bir erkek ¢ocuk, sportif bir etkin-
lige katiim éncesinde kardiyak acidan degerlendirildi.
Fizik muayenede, triklspit kapaktan gelen 1/6 derece-
sinde sistolik Gfiirim saptandi. Elektrokardiyogrami nor-
maldi. Transtorasik ekokardiyografide, interventrikiler
septumun apeksinde, yan duvarinda ve apikal kisminda
cok sayida buyuk trabekul ve derin intratrabekdler girinti
goruldi. Renkli akim Doppler incelemesinde trabekdl-
ler icinde kan akimi gérildid. Sol ventrikil boyutlari ve
ejeksiyon fraksiyonu (%65) normaldi. Trikispit kapagin
septal ve inferior yaprakgiklarinin birlestigi kenarda
apikal yer degisikligi izlendi ve hafif trikispit yetersizligi
vardl. Mitral ve trikUspit halkalar arasindaki mesafe 20
mm &l¢uldi. Sag ventrikiilde genisleme yoktu ve sistolik
fonksiyonu normal idi; sag atriyumda ise orta derece
genisleme vardi. Hasta asemptomatik oldugundan ve
sol ventrikil sistolik fonksiyonu korunmus oldugundan,
dizenli takip programina alindi ve dusuk doz aspirin
(100 mgr/giin) almasi énerildi. Bes yillik izlemi sonunda
hala asemptomatik olan hastanin her iki ventrikili nor-
mal boyutlarda ve ejeksiyon fraksiyonu normal degerler
icindeydi.

Anahtar sézclikler: Cocuk; Ebstein anomalisi; ekokardiyografi;
kalp defekti, dogustan; kalp ventriklll; miyokart/patoloji.

muscle fiber compaction during early embryogenesis.?!
Left ventricular myocardium is most often affected,
but biventricular noncompaction is also possible. It
may occur as an isolated cardiac malformation, or
in association with complex cyanotic heart disease,
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and intratrabecular recesses with blood flow inside.

obstructive lesions of the right or left ventricle (LV),
or congenital anomalies of the coronary arteries.
Ventricular noncompaction associated with Ebstein’s
malformation has rarely been reported.®-!

CASE REPORT

A 13-year-old boy presented to the outpatient clinic for
a cardiac evaluation before enrolling in professional
basketball training. His physical examination was
normal except for a grade 1/6 systolic murmur at the
tricuspid valve location. The 12-lead electrocardiogram
was normal. Transthoracic echocardiography revealed
numerous large trabeculations and deep intratrabecular
recesses at the apex, lateral wall, and the apical part of
the interventricular septum. Color flow Doppler exami-
nation confirmed the presence of blood flow within
the trabeculae (Fig. 1). The size and ejection fraction
(65%) of the LV was normal. The attached margins of
the septal and inferior leaflets of the tricuspid valve
were apically displaced and color flow Doppler showed
mild tricuspid regurgitation. The distance between the
mitral and tricuspid annuli was 20 mm (Fig. 2). The
right ventricle showed no dilatation and had normal
systolic function, but the right atrium was moderately
enlarged. The 24-hour Holter monitoring showed nor-
mal sinus rhythm with rare isolated supraventricular
premature beats. As the patient was asymptomatic and
the LV systolic function was preserved, he was sched-
uled for regular follow-up without medication except
for low-dose aspirin (100 mg/day). After five years of
follow-up, he was still asymptomatic with normal size
and ejection fraction of both ventricles.

DISCUSSION

Ventricular noncompaction is categorized as an
unclassified cardiomyopathy by the World Health

Figure 1. Color flow Doppler images of the left ventricle (A) at systole and (B) at diastole showing deep trabeculae

Organization report on definition and classification of
cardiomyopathies.! In the literature, noncompaction
has been described in isolation or in combination with
several other congenital heart abnormalities. Although
the clinical aspects of the disease are highly variable
and have not completely been defined, classical clini-
cal manifestations include heart failure, arrhythmias,
and thromboembolic events.®!

Echocardiography is the procedure of choice for
the diagnosis of ventricular noncompaction. Typical
findings include regional increase in wall thickness,

Figure 2. Left ventricular noncompaction associated with
Ebstein’s anomaly diagnosed by two-dimensional echocar-
diography. The small arrows indicate the prominent trabecu-
lae and deep recesses at the left ventricular apex. The white
and black arrows indicate the interventricular septal attach-
ments of the tricuspid and mitral valve leaflets, respectively,
and ‘d’ indicates the distance between these attachments. A
normal distance should be less than 10 mm; however, in this
case the distance was measured as 20 mm.
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nc/c=2.3

Figure 3. (A) Calculation of noncompaction ratio at end-systole. The ratio of the thicknesses of the noncompacted and
compacted layers at the end of the systole is 2.3 (nc: noncompacted; c: Compacted). (B) Calculation of noncompaction ratio
at end-diastole. X represents the distance between the epicardial surface and a trabecular recess and Y represents the
distance between the epicardial surface and maximum trabeculation. The ratio is 0.34, which is diagnostic for noncompac-
tion. nc: Noncompacted; c: Compacted LV; Left ventricle; RV: Right ventricle; LA: Left atrium; RA: Right atrium.

mainly affecting the apex and mid-apical portions
of the lateral and inferior walls of the LV, evidence
for direct blood flow from the ventricular cavity
into deep intratrabecular recesses by color Doppler
echocardiography, and a two-layered structure of the
LV wall, with a thin compacted epicardial, and much
thicker noncompacted endocardial zones.”® In order
to obtain a more accurate diagnosis, calculation of
the ratio of noncompacted to compacted zones at
end-systole and end-diastole is recommended. The
more commonly used method is to calculate the end
systolic ratio of the thicknesses of the noncompacted
and compacted layers, as defined by Oechslin et
al”! A ratio of >2 is considered to be diagnostic for
noncompaction. In addition, Chin et al.'” introduced
a method of quantifying the depth of penetration of
the intratrabecular recesses, through calculating the
X-to-Y ratio at the diastole, where X and Y represent
the distances from the epicardial surface to the tra-
becular recess and to the peak of the trabeculation,
respectively. We used both methods for the diagnosis
of LV noncompaction in our patient and illustrated the
findings in Fig. 3a and 3b.

Ventricular noncompaction associated with
Ebstein’s anomaly is a rarely reported pathology.
Attenhofer Jost et al.¥ reported three cases of left
ventricular, and Sinkovec et al.®! reported two cases
of biventricular myocardial noncompaction associated
with Ebstein’s malformation. All these cases had LV
dilatation and reduced systolic function in varying
degrees. The poor prognosis in ventricular noncom-
paction has been associated with poor functional

capacity and systolic dysfunction of LV. In contrast,
patients without heart failure can remain asymptom-
atic for a long period without experiencing any cardio-
vascular events. Our patient had a favorable long-term
outcome during five years; he was asymptomatic and
had normal LV ejection fraction.
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