Boston University

OpenBU http://open.bu.edu

Department of Anatomy and Neurobiology Infographics

Cardiac embryology related clinical conditions

https://hdl.handle.net/2144/48644
"Downloaded from OpenBU. Boston University's institutional repository."



AUTHOR Kayra Cengiz 1, Maryann MacNeil, MA, Jonathan J Wisco PhD 2
GRAPHIC DESIGNER: : Kayra Cengiz 1

SOURCE: Gittenberger-de Groot, A, Bartelings, M., Deruiter, M. et al. Basics of Cardiac Development for the Understanding of Congenital Heart Malformations. Pediatr Res 57, 169-176 (2005). https://dei.org/10.1203/01.P,DR.0000148710.69159.61

HIGH YIELD
CARDIAC EMBRYOLOGY RELATED CLINICAL
CONDITIONS:

CARDIAC EMBROLOGY ©2023. THIS WORK IS OPENLY I:!CENS\E‘I{) VIACCBY 4.0

14 DAYS 21 DAYS 24 DAYS 30DAYS
Arterial Pole
Common Atrium
\_/ Outflow Tract Left Ventricle A I,l
I"----.._\_\_ /
First Heart Field —
Linear Heart
Second Heart Field=— Tube - Atrioventricular

Canal
Right Ventricle -
/ /’_\ (\,—\
Venous Pole
Migrating Neural
35DAYS ®e o CrestCells 37DAYS 40DAYS
Pulmonary Channel — bl CHanaal
Right Conotruncal
Ridge il _— Conotruncal Septum
= Left Atrium
Right atrioventricular
Orifice sl
Left Ventricle
Membraneous
L Intraventricular Septum
Left atrioventricular Right atrioventricular
Orifice COrifice
50 DAYS POST-NATAL

Ductus Arteriosum Ligamentum Arteriosum

Pulmonary Trunk
Lalin

Left Atrium

Right Atrium

5 Mitral Valve
Left Ventricle

Tricuspid Valve

Right Ventricle

TETRALOGY OF FALLOT (TOF)

Congenital heart defect characterized by a combination of four key anomalies: PULMOMARY STENOSIS - \ OVERRIDING AORTA

+ Ventricular Septal Defect (VSD): Failure of proper fusion of the interventricular septum.

+ Overriding Aorta: The aorta is displaced, allowing it to receive blood from both the right and left ventricles.

+ Pulmonary Stenosis: Narrowing of the pulmonary outflow tract.

+ Right Ventricular Hypertrophy: Enlargement of the right ventricle due to increased workload. RVHYPERTROPHY
The primary surgical procedure for TOF is known as intracardiac repair or complete repair. It involves closing the VSD, widening the
narrowed pulmonary valve or artery, and repositioning the aorta to its proper location.

In some cases, a temporary procedure called a "palliative shunt" might be performed if the infant is too small or not stable enough for
complete repair. This shunt creates a temporary pathway to increase blood flow to the lungs, improving oxygen levels until the child is
ready for the full repair.

TRANSPOSITION OF THE GREAT ARTERIES (TGA)

PULMONARY TRUNK Refers to the condition where the aorta and the pulmonary artery are switched
in position which results from the lack of spiraling of the aorticopulmonary
(conotruncal) septum during embryogenesis.

Infants with TGA typically present with cyanosis shortly after birth. Diagnosis is
usually confirmed through echocardiography. The primary treatment for TGA is surgical
correction, often referred to as an arterial switch operation, and must be done shortly
TRICUSPID VALVE after birth to reposition the arteries in their correct locations.
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PERSISTENT TRUNCUS ARTERIOSUS (PTA)

Refers to the condition where the aorta and the pulmonary artery are not
seperated which results from an lack of development of the
aorticopulmonary (conotruncal) septum during embryogenesis.

Infants with PTA typically present with cyanosis and inadequate oxygen supply to
the body's tissues. Diagnosis is usually confirmed through echocardiography.
"~ MITRAL VALVE Surgical intervention is typically necessary and usually involves multiple procedures
to separate the single vessel into a pulmonary artery and an aorta, and to repair any
associated defects. Early detection and appropriate treatment are crucial for better

TRICUSPID VALVE outcomes in affected individuals.
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VENTRICULAR SEPTAL DEFECT (VSD) & ATRIAL SEPTAL DEFECT (ASD)

@is a common congenital heart defect where septum between the ventricles doesn't fully close during fetal
evelopment. This hole allows oxygenated blood to flow from the left ventricle to the right ventricle (which pumps blood to
the lungs to be oxygenated) instead of going out to the body.

(NN is a congenital heart defect that occurs when the septum between the atria doesn't fully close during fetal
development, leaving an opening through which blood can flow between the left and right atria. This allows oxygenated
blood from the left atrium to mix with deoxygenated blood from the right atrium.
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The treatment for VSD and ASD varies depending on the size of the defect, the severity of symptoms, and the child's age.

In many cases:

* Monitoring: Small VSD and ASDs often close on their own without intervention. (Regular check-ups are necessary)

« Medication: These could include medications such as diuretics, ACE inhibitors, Betablockers, Digoxin and
Anticoagulants.

* Surgery: If the VSD or ASD is large, causing significant symptoms or leading to complications like heart failure or
pulmonary hypertension, surgical repair may be necessary. Surgeons can patch the hole using various techniques,
either through open-heart surgery or minimally invasive procedures.

+ Catheter procedures: In some cases, especially with smaller VSD and ASDs, doctors may opt for catheter-based
procedures, where a device is inserted through a blood vessel and guided to the heart to close the hole.

The goal of treatment is to prevent complications associated with the VSD/ASD, such as heart failure, arrhythmias, or
pulmonary hypertension, and to improve the heart's function and overall health.
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