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TLong-Term Follow-up of

With Isolated Left Ventric
A Distinct Cardiomyopathy With Poor Prognosis
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A Mystery of Spongg Myocardium

CASE REPORT

KL Tsui theR TR 1 - 1
Lrad@n § |solated ventricular non-compaction

iCleng 2% - presenting with ventricular tachycardia
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ompaction is a
Iy as prominen
ses that commu
Heart failure is the most common prese.
ations include arvhythmia and cardioembolic events. This report s illustra
five of isolated ventricular non-compaction in a 78 -yvear-old woman. The
diag; s was made when she presented with ventricular tachycardia many
years after a stroke. She subsequently underwent implantation of a
cardioverter-defibrillator. This report documents an uncommon presenta
tion of this disease entity in the oldest patient at presentation as yet reported
in the literature.
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Hong Kong Med J 2003;9:137-40

A Mystery of sp@ngJ Myocardium

Prominent trabeculations & deep intertrabecular recesses
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Chin et al. (17)

Jenni et al. (1.18)

Stollberger et al. (20)

Patients (n)
Description of criteria

8

2-layered structure with an
epicardial compacted
and endocardial
noncompacted layer

(Later revised to include a
ratio}

3

2-layered structure with a
compacted epicardial and
noncompacted
endocardial Llayer

Color Doppler evidence of
intertrabecular recesses
supplied by intraventricular
bload

Absence of coexisting cardiac
structural abnormalities

62

=3 trabeculations
protruding from LY
wall apically to
papillary muscle in 1
imaging plane

(Later revised to include
ratio and a 2-layered
myocardium)

Description of criteria

Candiac phase
Ratio*

2-layered structure with an
epicardial compacted
and endocardial
noncompacted layer

{Later revised to include a
ratio}

End-diastole
WY =05

2-layered structure with a
compacted epicardial and
noncompacted
endocardial layer

Color Doppler evidence of
intertrabecular recesses
supplied by intraventricular
blood

Absence of coexisting cardiac
structural abnormalities

End-systole
NC/C =2

Candiac phase End-diastole End-systole End-diastole
Ratio® WY =05 NC/C =2 NCIC = 2
Gati S. J Am Coll Cardiol Img 2014;7:1266-75
9
(o) o
VNG5 Dieygnesis = [Eche
Chin et al. (17) Jenni et al. (1,18) Stallberger et al. (20)

Patients (n) 8 4 62

=3 trabeculations
protruding from LV
wall apically to
papillary muscle in 1
imaging plane

(Later revised to include
ratio and a 2-layered
myocardium)

End-diastole
NCIC = 2

Gati S. J Am Coll Cardiol Img 2014;7:1266-75

10
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Jenni criteria

* Prominent trabeculations and
deep recesses

* Involving mid-lateral, apical &
mid-inferior regions of LV

* NC/C >/= 2 at end-systole

* Perfused inter-trabecular recesses
on color Doppler

Jenni R, et al. Heart 2001;86:666-71
Figure from Hussein A, et al. J Am Coll Cardiol 2015;66:578-85
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\ VINICs Digghesis = [Eche

Jenni criteria

* Prominent trabeculations and
deep recesses

* Involving mid-lateral, apical &
mid-inferior regions of LV

* NC/C >/= 2 at end-systole

* Perfused inter-trabecular recesses
on color Doppler

Proposed extra criteria:

* Max C-thickness at systole < 8mm
Gebhard, et al. ) Am Soc Echocardiogr 2012

12



2-layamed structure with a
compacted epicardial
and noncompacted
endocardial layer

Images from horizontal and
long-axis views at points of
prominent trabeculations

Calculated total LV
trabeculated mass from

trabeculated mass
Myocardial mass

Global LV trabecular complexity
as a continuous variable
rermed fractal dimension

2D space is divided into a grid of
boxes and skeletonized data
within are calculated for
4 different-sized grids

The exponent of line of best fit
across the points on log-log
plot of box counts
represents fractal dimension

FD =130

Gati S. J Am Coll Cardiol Img 20

7/13/2019



7/13/2019

BYINIC: Diggnesis

Limitations

No universally accepted diagnostic criteria

* Criteria derived from small cohorts

* Trabeculations present commonly in normal
individuals and in heart failure patients
(8.3% & 23.6% in one study, kohii sk, £Hs 2008)

15

BYINICs Rizgnesis
Other Non-Diagnostic Findings on Echo / Imaging

* Reduced global LV systolic function
* Diastolic dysfunction
* LV thrombi

* Abnormal or absence of well-defined
papillary muscles

* RV involvement / RV dysfunction

* Evidence of fibrosis by late gadolinium
enhancement (LGE) on CMR

16
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BYNICs Dizgnesis

Associated with Other Congenital Abnormalites

* Congenital RVOT/LVOT abnormalities
e.g. pulm atresia, TOF, coarctation of aorta

* Ebstein anomaly

* ASD, VSD, PDA

* Congenitally corrected transposition
* Congenital neuromuscular disease

17

M/65 c/o AF, APO

Lossy comprcssion ossy compression - not intcaded for diagnosis

PYNEH CCU 14:50:48 PYNEH CCU 14:49:09

ECHO PYNEI
§5-1

18
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M/65 c/o AF, APO

Gn 50
> 49

nafintended for dingn

13 Hz
12.0cm

14:53:27
+70

19

M/65 c/o AF, APO

ossy compression - not intended for diagnosis

b

Lossy compression - not intended for diagnosis

20
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21
LV Trabeculation to Compaction in Fetal Heart Development
4 weeks 7 weeks
The myocardium becomes compacted between 5t & 8t week
From basal segments to the apex
From epicardium to endocardium
Sedmera D, et al. Anat Rec 2000;258:319-337
22
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Trabeculae with
intertrabecular

Proliferating
cardiac cells

Trabecular
Meshwork
Disappears

P

lll'. 0, ‘

Arrest of
Myocardial
Morphogenesis

Epicardial
coronary
vessels

Compacted
myocardium
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Increased left ventricular trabeculatlon in hlghly
trained athletes: do we need more stringent criteria
for the diagnosis of left ventricular non-compaction
in athletes?

Sabiha Gati," Navin Cl
Vasileios F Panoulas,® S
Michael Papadakis,’ Fra

Heart 2013;99:401-408.

Uncovenng a prevnously unrecogmzed abnormahty |

Antonio Piga,'* Filomena Longo,’ Khaled M. Musallam,? Andrea Veitn 3 Francesca Ferroni,*
Amedeo Chiribiri,** and Rodolfo Bonamini*

' Am. J. Hematol. 87:1079-1083, 2012.

sfusion-dependent patients with b-thalassem
35 patients (13.3%) fulfilled CMR criteria for L

7/13/2019
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Reversible De Novo Left Ventricular Trabeculations in
Pregnant Women

Implications for the Diagnosis of Left Ventricular Noncompaction in
Low-Risk Populations

Sabiha Gati. BSc (Hons). MRCP: Michael Papadakis. MRCP. MD:
Nikolaos D. Papamichael. MD: Abbas Zaidi. MRCP. MD:
Nabeel Sheikh, BSc (Hons), MRCP: Matthew Reed. BSc: Rajan Sharma, MD, FRCP:
Baskaran Thilaganathan, BSc (Hons), PhD, FRCOG: Sanjay Sharma, BSc¢ (Hons), MD, FRCP. FESC

Circulation 2014;130;4

. . I j .!"1

Ly : . . ‘.""l.r{ e
gnant women; longitudinal echo stud

26 developed increased 19 complete
trabeculations resolution in

(20 fulfilled Jenni trabeculations
criteria for LVNC) * 5 marked reduction

Circulation
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Major Gene Mutation

NKX2.5, TI)(S. ACI‘C. TNNT2, SCNSA
Disorder CSX Mutations  MYH7 M M

LVNC * 3%
Ventricular/atrial septal defect * x
Arrhythmogenic right ventricular
cardiomyopathy
Dilated cardiomyopathy
Hypertrophic cardiomyopathy
Other cardiomyopathies®
Other conduction abnormalitiest
Tetralogy of Fallot
Ebstein anomaly
Brugada syndrome
Romano-Ward syndrome

*X-linked infantile cardiomyopathy, X-linked endocardial fibroel. hypoplastic left heart synd: tBundle blocks, atrioventricular nodal blocks, tachyarrhythmias, bradyarrhythmias.
ACTC = alpha-cardiac actin (24); CSX = cardiac specific gene located on 5q (65,66); DTNA = alpha-dystrobrevin gene, transition C to T mutation, located on 18q12 (19); FKBP12 =
responsible for release of calcium from sarcoplasmic reticulum via ryanodine receptor (67); HCN4 = hyperp cyclic channel 4 (68); LMNA = lamin A/C related
sequence located on 122 (69); LVNC = left ventricular MYH7 = B-myosin heavy chain (23-25); NKX2.5 = homeobox protein located on chromosome 5 (65,66); SCNSA =
human cardiac sodium channel alpha-subunit gene (70); TAZ-G4.5 = encodes tafazzin located on Xg28, (18,19,71); TBX5 = T-box transcription factor located on chromosome 12 (65,66);
TNNT2 = cardiac troponin T (24); ZASP = Z-band alternatively spliced PDZ motif-containing protein on 10q22.2-q23.3 (72).

e i
netic testing in 40-50% 0 o

Hx of LVNC in 12-50% ¥

mal dominant (more common), X-linked or autoso
1\ e
g%
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determine, due to:

tandard diagnostic criteria
ding on the population studied

Lancet 2015; 386

- -
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ECG abnormality

Prevalence

Atrial enlargement
Atrioventricular block 1 degree
Right Bundle Branch Block
Left Bundle Branch Block
Left ventricular hypertrophy
T wave inversion

ST segment abnormalities
WPW' (only pediatric)

Q waves

Left axis deviation
Prolonged QT interval

Poor R wave progression

19%
15%
3-4%
15-44%
18-41%
16-41%
9-51%
8-17%
9%
9%
9-52%
7%

Heart Failure

19
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* Most common presentatio_h
* 30-53% on FU x 2.3-3.8 years
* HFrEF more common

* May be HFpEF or HRmrEF

Sustained VT: 0-9%

NSVT: 20-33% over 2.3-3.8 yrs
AF 6-26% -
SCD 1-9%

Heart block

20



7/13/2019

recesses (?) '
* Risk factors: LV systolic dysfun
Hx of thromboembolism

21
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ing standard criteria

dioembolic event

Ifilling standard criteria
EF < 40%

22
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o 8 Genetlc Studles-

Left Ventrlcular Non-Compactlon in Athletes: To Play or
Not to Play

Authors Authors and affiliations

Eric Emmanuel Coris [~], Byron Keith Moran, Raymond De Cuba, Ted Farrar, Anne B. Curtis
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Symptoms

Family History

T Wave Inversion

LBBB

E’ Lateral <9 cm/sec

Peak VO2 < 85%

¥ LVEF on Exercise Echo

Exercise Induced VT/AF

Abnormal Myocardial Strain

Late Gadolinium Enhancement on CMR
Family Member with Similar Features

B S T T S S S

C Scientific tement OESC
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Eligibility and Disqualification Recommendations for
Competitive Athletes With Cardiovascular Abnormalities:
Task Force 3: Hypertrophic Cardiomyopathy,
Arrhythmogenic Right Ventricular Cardiomyopathy
and Other Cardiomyopathies, and Myocarditis
A Scientific Statement From the American Heart Association
and American College of Cardiology
Barry J. M-m.m).FAECCherEUdﬂlm.MD FAHA, FACC;

Recommendations for participation in
competitive and leisure time sport in athletes
with cardiomyopathies, myocarditis, and
pericarditis: position statement of the Sport
Cardiology Section of the European Association
of Preventive Cardiology (EAPC)

Antonio Pelliccia'*, Erilc Ekier Solberg’, Michael Papadaks’, Paolo Emilio Adami'*,
Alessandro Biffi', Stefano Caselli®, André La Gerche®, Josef Niebauer’,

Axel Pressler™”, Christian M. Schmied'®, Luis Serratosa'"'?, Martin Halle"?,

Frank Van Iwnn". Mats Iodunn""‘ Francols Cm%"

Nicole M. P Hein _Jacopo O ",
Careadnt? Sinanra?) and Saniz ‘h.-nuu
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* Impaired LV systolic function Only restrict sports in which
« Significant atrial or occurrence of syncope may

: . cause serious harm or death
ventricular arrhythmias L
(such as rock climbing, scuba
* Hx of syncope

diving, or car/motor racin
k g / g)/

49

L
Body building *1 Boxing I".' .
* Impaired LV systolic function [EESAERN F=r=— i o
. . B | seien sowio
* Significant atrial or = | T
ventricular arrhythmias » [ p————
] el
* Hx of syncope 2 | | st iy e
5 Running (sprint) Running (middle distance)
| = e
S .|
[ == N
Restricted to low intensity : ==
(class IA) sports
A. Low (<50%) B. Moderate (50-75%) C. High (>75%)
r Increasing dynamic >

50
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arly series e.g. 35% on mean

ali y in more recent series 2-15%
n, et al. Heart 2013)

ies, mortality 14% during 39 months; ~
rdiac Fail 2011) !

patients have overall good prognosis

26



54

& Non-compacted myocardium with

prominent trabeculations &
deep intertrabecular recesses

Incomplete intrauterine
compaction of myocardium
Acquired causes

Genetic causes

Echo & MRI criteria proposed
yet no standard criteria
Common: NC/C end-systole >/= 2

E=4

FOCUSED UPDATE'§

'/AHA/HFSA Foct
*/AHA Guideling
yre

Asymptomatic, or triad of
heart failure, arrhythmias, and
embolic events

Rx as for other cardiomyopathy
Anticoagulant
Family screening

7/13/2019
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