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Clinical Features of Isolated Noncompaction of the
Ventricular Myocardium

Eun-Kyoung Moon, M.D., Hoon-Young Lee, M.D., Mea-Young Chang, M.D.
Hong-Ryang Kil, M.D. and Yong-Hun Chung, M.D.

Department of Pediatrics, College of M edicine,
Chungnam National University, Taejeon, Korea

Purpose : Isolated noncompaction of the ventricular myocardium(INVM) is one of the unclassified
cardiomyopathies that is characterized by numerous, excessively prominent trabeculations, and
deep intertrabecular recesses. We performed this study to evaluate the clinical features of INVM
in children.

Methods : The medical records of 10 patients with INVM were reviewed. We analyzed the clinical
manifestations, hemodynamics, pattern of inheritance, and long—term prognosis of INVM in children.
Results : Age at diagnosis was 45+53 months(1 day-14 years) with follow-up lasting as long as
78 months. Most INVM was asymptomatic on diagnosis. Associated cardiac anomalies were noted
in six patients(ventricualr or atrial septal defect, patent ductus arteriosus with mitral valve pro-
lapse, or mitral valve cleft). Depressed or flat changes of T wave in lead II, III and aVF were
observed on electrocardiography. Various arrhythmia including WPW syndrome with paroxysmal
supraventricular tachycardia, third-degree atrioventricular block, and familial sick sinus node
dysfuction were observed. The degree of trabeculation in INVM was significantly prominent from
level of mitral valve to apex compared to age-matched control. Familial recurrences were noted in
two patients. The systolic function of the left ventricle was decreased in 20% of patients during
the follow—up period, but systemic embolism or ventricular tachycardia was not observed.
Conclusion : INVM is not a rare disorder. The cardiac function may be deteriorated in children
as well as adults during long-term follow up. Thus early diagnosis and long-term follow—up
must be done. So, the nation-wide multicenter clinical study would be mandatory to evaluate the
incidence, long-term prognosis, and establishment of objective diagnostic criteria of INVM. (J
Korean Pediatr Soc 2002;45:1528-1533)
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Fig. 1. (A) Method for determining X-to-Y ratio. Depth of intertrabecular recesses relative to posterior
wall thickness is quantified by comparing distance between epicardial surface and trough of recess(X) with
distance between epicardial surface and peak of trabeculation(Y). (B) Method for determining X-to-Y ratio

on echocardiography.
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Table 1. Clinical Information of 10 Subjects
Case Age Sex F/U Clinica} Familial Associated Outcome
(mo) period(mo) presentation recurrence anomaly
1 0 F 78 bradycardia sister ASD DSF
2 0 F 20 bradycardia sister — Do well
3 0 F 17 murmur — VSD Do well
4 84 M 24 murmur — MV cleft Do well
5 1 M 23 tachycardia — — Do well
6 2 M 37 tachycardia — — Do well
7 46 M 10 arrhythmia — ASD Do well
8 72 M 34 dyspnea — — DCM
9 168 F 39 murmur — PDA, MVP Do well
10 79 F 53 murmur — PDA, MVP Do well
Mean*SD 45+53 3319

ASD : atrial septal defect, VSD : ventricular septal defects, MV : mitral valve, PDA : patent ductus arteriosus,
MVP : mital valve prolapse, DSF : decreased systolic function, DCM : dilated cardiomyopathy

Table 2. ECG & Echocardiographic Findings of 10 Subjects

Case ECG Arrhythmia Site of INVM LVD LV EF/FS(%)
1 Flat T in I & aVF SSS LV all — 48/23
2 N/S SSS LV apex — 85/53
3 N/S — LV apex — 73/41
4 N/S — LV apex - 71/40
5 WPW syndrome PSVT LV apex — 61/31
6 N/S — LV apex, LW, PW — 67/36
7 N/S 3°A-V block LV apex, LW, PW + 62/33
8 N/S - LV apex, LW, PW + 50/24
9 Flat T in II — LV apex, LW, PW — 73/42

10 N/S — LV apex - 58/30

PSVT : paroxysmal supraventricular tachycardia, LV :left ventricle, LW : lateral wall. PW : posterior wall, LVD:
left ventricular dilatation, SSS : sick sinus syndrome, EF : ejection faction, FS : fractional shortening
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Fig. 2. Chracteristics of intertrabecular recess(X-to-
Y ratio); X-to-Y ratio decreased as measurements
were obtained from levels of mitral valve to papillary
muscles to apex. MV :mitral valve, PM : papillary
muscle.
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Fig. 3. (A) Electrocardiogram of a 6-year old female(case 1). Sinus bradycardia of heart rate less
than 60 beat/min is seen. Bradycardia had been detected in fetal sonography. (B) Echocardiography
of same patient. Noncompaction of all LV myocardium (arrows) and decreased systolic function is
noted. Younger sibling of the patient(case 2) presented same clinical presentation, suggesting famil-

ial sick sinus syndromes.



N

Yo7t A,

ofo

o ol

v
N

el
i

|

3k XY ®

5ol A

< 13l Chin

o

)

it
o

No

o f22 A4 5

1

A
=

g

=13
=

2o W(41%) 9]

Al A
=)

R
ALY,

Aol M=

9
6 ool Apd

=10
[e)

A gt Ritter

17

Al
f=]

5
T

59%7F A

Ko

ZAel A= 33709 A

X
i

2 g 2oy |3y dlelA

2 Aol7b Tk

L
.

-
a

=7
[e)

Fukiko

A
i

o] zA} Avburt

. 4
A2 Chin %

e
o wash w2

s

T
of
i
=8

RRED

S

o] 18

wZ

i

a3

Al

ki3

st el o
= v g5t

=
K2

si=dl, ol

gl

§ xar

3]

o 9 el o

99l A7 WAl

d A

al

wo A A HARR A

£3

gl

o] #Art

=
(¢}

Al
“

=

1

3
of

b % 88%9] FAfelA ST
II, III, aVF, V4-6 fXoA T3 348 =

2

=
RS

ST 4 % T %

|

AAEAA dofel A

it

)

Ll

Fukiko 57¢] ®io] H|a] wj$

Ao oA #2EAY Junga 5

o] vehgtizu, ol

1A, XiY HIS] Aol A

A

AT AgA] e

Al
=

Fol A&7t B 2AF Aol Hla

1 H7Esksol s FelodA

3|

of H]

o 9% ez Atmdr}

&
=

SR

et

el

o] 2]

)7 8=

iy
e

o)
)

)

BN

B

S
=

R P

3

FRB FEolA

HA 5% A5 As

A 1o EAKEE DolAM =

)

9] 9

| AEst 24

9]

7} 20% 2 1 W% AA HAega, 8



At A, Feist 54 2 HA9Y 52 B
n4 B 28 A5

PETUS I 2ol A 199745 E)

019744, AzEe3t HAkE Bohel Ao B )

Aszor Aawe 10904k 53, oot 59)% o
o & [e]

¥ oY, |

AdolAdrt, duvls Tdsdth Aze3 HAAA
W FAe A 39, dol RS9 HARE A2
o, AR 4%eldth the Av|Ee] TukE FAe
6oR 3 ANFTAAE £ ANTAAE] Q)
A3, 28 TE¥ dEFo] w9E sHd NEF,
184S SR dFo] AUtk 29eA A= 1,
I, aVF =l T3] atido] #&HYaL, WPW
5o e 1dow i ga] vz AaA
Hlalo] Fuksl it 2®ol A M54 V1% Aelizh &
A Ao, Al 3= WA xphe] 179] FajolA] A
oh Az HAF A AT P 19 AxE SR
FEAA AFERR A5E At A 28E
Bl 2%oA 7HE5d 5715 FolE Fukeldth 4
T F U] e T3l 29elA Al
FE71%% AL A, o F 1¥e A % F
o2 7 AR 2&7] AFY Aol Ak AEolth

A B ZololA Ao ©E nAsTS ofF =
o HEE ol g1 m AR AS7E el
9 AZek dEe] A ThsAdel 7] Wil &
o 4 o] dasit w3 EH dAS & F
genz 2x 7k Ul MY AAE sior s, A
o o5 nAsFe] AEe Rw A oF, Ao
710 7Y 49

VAL Fusty] Aste] FelA =

ot
iu)
A
iy
¢

N
>
)
ko
ol
ol
O

Zobd A5 A 125 20029 1533

ik

L |

1) Richardson P, McKenna W, Bristow M, Maisch
B, Mautner B, O'Connell J, et al. Report of the
1995 World Health Organization/International so-
ciety and Federation of Cardiology Task Force
on the Definition and Classification of Cardio-
myopathies. Circulation 1996;93:841-2.

2) Carlson BM. Pattern’s Foundations of Embryolo-
gy. bth ed. New York : McGraw-Hill, 1988:586.

3) Angelini A, Melacini P, Barbero F, Thiene G.
Evolutionary persistence of spongy myocardium
in humans. Circulation 1999;99:2475.

4) Chin TK, Perloff JK, Williams RG, Jue K, Mohr-
mann R. Isolated noncompaction of left ven-
tricular myocardium:a study of eight cases. Cir-
culation 1990;82:507-13.

5) Rose AG, Park S, Shymway S. Noncompaction
of ventricular myocardium presenting as dilated
cardiomyopathy. Lab Invest 1999;79:7.

6) Hook S, Ratliff NB, Rosenkranz E, Sterba R.
Isolated noncompaction of the ventricular myo-
cardium. Pediatr Cardiol 1996;17:43-5.

7) Fukiko I, Yuji H, Toshio M, Yasuo O, Tetsuro
K, Teiji A, et al. Clinical feature of isolated non-
compaction of the ventricular myocardium. Pe-
diatr Cardiol 1999;34:233-40.

8) Junga G, Kneifel S, Von Smekal A, Steinert H,
Bauersfeld U. Myocardial ischaemia in children
with isolated ventricular non-compaction. Eur
Heart J 1999;20:910-6.

9) Oechslin EN, Jost CHA, Rojas JR, Kaufmann
PA, Jenni R. Long-term follow—up of 34 adults
with isolated left ventricular noncompaction: A
distinct cardiomyopathy with poor prognosis. J
Am Coll Cardiol 2000;36:493-500.

10) Ritter M, Oechslin E, Sutsch G, Attenhofer C,
Schnerder J, Jenni R. Isolated noncompaction of
the myocardium in adults. Mayo Clin Proc 1997,
72:26-31.



