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ANATOMICAL INSIGHTS IN CARDIAC
EMBRYOGENESIS

* THE ROTATION OF THE TRABECULA SEPTOMARGINALIS
( LEONARDO’S CORD ) IS A MODEL FOR INVESTIGATION
AND TREATMENT OF COMPLEX CONGENITAL HEART
DISEASES DURING FETAL LIFE

* MOLECULAR SCISSORS: IT IS POSSIBLE TO CUT AND
REPLACE STRANDS OD DNA AND TO CHANGE SINGLE
LETTERS OF DNA CODE

* INTERFERING WITH EMBRYOGENESIS IN THE FIRST
MONTH OF LIFE: LESS SEVERE CARDIAC PHENOTYPES

ATHOS CAPUANI



EPIDEMIOLOGY

| BIRTH DEFECTS AFFECT 3% OF ALL BABIES IN USA:
ABOUT HALF ARE CARDIAC

BIRTH DEFECTS ARE THE LEADING CAUSE OF INFANTS
DEATHS ACCOUNTING OF 20% OF INFANT DEATHS

80% OF CARDIAC MALFORMATIONS OCCUR AMONG
RELATIVES AND AVE A POLYMORPHIC PRESENTATION

THE ORIGIN IS MULTIFACTORIAL WITH ANOMALOUS
EXPRESSIONS OF GENES AND EPIGENETIC FACTORS
20%: CHROMOSOMAL ANOMALIES



LOOPING AND CHD

| THE EARLY EMBRYONIC HEART OF VERTEBRATES IS A SIMPLE
TUBULAR STRUCTURE WHICH IS TRANSFORMED INTO A
HELICAL LOOP WITH A COUNTER CLOCKWISE WINDING

BETWEEN STAGES 15 and 19 ( CARNEGIE COLLECTION ) THERE
IS A MARKED COUNTER CLOCKWISE ROTATION OF
VENTRICULAR MASS ESTABLISHING LEFT-RIGHT ASYMMETRY

THIS PROCESS NAMED CARDIAC LOOPING FOLLOWS THE
ROTATION OF THE TSM

DEFECTS IN LEFT-RIGHT ASYMMETRY ARE THE ORIGIN OF THE
MOST SEVERE CARDIAC MALFORMATIONS

UNDERSTANDING THE LEFT-RIGHT ASYMMETRY AT
MOLECULAR LEVEL ( BIOMOLECULAR CHIRALITY ) WILL LET TO
INTERFERE ONTO THE MORPHOGENETIC PROCESS AND AS
CONSEQUENCE ON THE FINAL PHENOTYPES



GENES AND LOOPING
POSSIBLE FULL SEQUENCING IN PERIPHERAL BLOOD

Pitx-NODAL GENE: CONTAINS 3 EXONS AND IS

LOCATED AT CHROMOSOME 10qg22.1.
NODAL SIGNALING IS EXPRESSED ONTO THE LEFT
SIDE AND GENERATES LEFT-RIGHT ASYMMETRY

CFC1 GENE: CONTAINS 6 EXONS AND IS LOCATED 2qg21.1.
ENCODES A COFACTOR REQUIRED FOR NODAL
SIGNALING

FOXH1 GENE: CONTAINS 3 EXONS AND IS LOCATED
38924.3. ENCODES A FORKHEAD TRANSCRIPTION FACTOR

Z1C3:1S A TRANSCRIPTION FACTOR, CONTAINS 4 EXONS
AND IS LOCATED Xq26.2. IDENTIFIED IN FEMALE WITH
CARDIOVASCULAR MALFORMATIONS
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TRABECULA SEPTOMARGINALIS
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The V Shape of
Trabecula
Septomarginalis
Follows the
Development of
The Right
Ventricle
ROTATING
Counterclockwise
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“ " THE TRABECULA SEPTOMARGINALIS
AN IN TETRALOGY OF FALLOT
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”Qﬁr‘*ﬁ THE TRABECULA SEPTOMARGINALIS IN
7% ‘_; TAUSSIG-BING ( DORV SUB PULMONARY )




7= ¥~ INTRAVENTRICULAR VIEW OF THE RIGHT
OUTFLOW IN DORV
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" ® ©  THE TRABECULA SEPTOMARGINALIS IN
LA 7 VENTRICULAR INVERSION




e Corrected Transposition
0 W The TSM is located in the right ventricle
S\ L - LOOPING




TRANSPOSITION OF GREAT ARTERIES. THE TSM IS
SITUATED IN THE SUBAORTIC INFUNDIBUUM
D-LOOPING




~ = DOUBLE INLET DOUBLE OUTLET UNIVENTRICULAR HEART OF

INDETERMINATE TYPE: THE TRABECULA SEPARATES THE
VENTRICULAR CAVITY FROM THE PULMONARY OUTFLOW




CONCLUSIONS
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* THE TSM FOLLOWS THE DEVELOPMENT OF THE RIGHT
VENTRICLE

* THE TSM MALROTATION IS THE COMMON
DENOMINATOR IN THE MOST SEVERE FORMS OF CHD

* UNDERSTANDING THE GENETIC AND EPIGENETIC
FACTORS INVOLVED IN ROTATION WILL ALLOW TO
INTERFERE IN THE EARLY EMBRYOGENESIS

* WE PROMOTE A NETWORK FOR PLANNING NEW
INVESTIGATIONS IN THE FIRST 3 MONTHS OF LIFE

athos capuani
capathos@hotmail.com
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