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Robert E. Gross

1938 1% PDA ligation, 7-year-old child
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PATENT

AND
JOHN P, HUBBARD, M p
BOSTON
The contined patency. of a ductus arteriosus for
more than the first few years of life has long been
MIOWIL 10, be a potential source of danger 10 a patient
for tvyo reasons: First, the additional work of the left
ventricle in maintaining the peripheral blood pressure
i the presence of a large arteriovenous communica-
tion may lead eventually to cardiac decompensation of
severe degree.  Second, the presence of a patent ductus
arteriosus makes the P

i 0ssessor peculiarly subject to
fatal bacterial endarteritis. While it is true that some

persons have been known to live to old age with a patent
ductus of Botalli, statistics have shown that the major-
ity die relatively young because of complications arising
from this congenital abnormality. Dr. Maude Abbott !
presented a series of ninety-two cases which came to
autopsy in which it was shown that the patient had had
a patent ductus arteriosus without any other cardio-
vascular abnormality. OF these patients, approxima

one fourth died of bacterial endarteritis of the §

monary artery and an additional one half died of slow
or rapid cardiac decompensation. The average ag

death of patients in this series was 24 years
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Alfred Blalock 1899 - 1964 Helen Brooke Taussig 1898 — 1986




Blalock-Taussng Shunt

Left pulmonary
artery (to the

The left subclavian artery is divided and
connected to the left pulmonary artery.
This allows blood to flow to the lungs to

pick up oxygen.

Modified Blalock-Taussig
Aortic branch

Pulmonary
artery
(to lungs)

This procedure
diverts blood from

an aortic branch

to the pulmonary
artery, allowing blood
to flow to the lungs
to receive oxygen.




e Vivien T. Thomas
e 1910 — 1985

o Supervisor of

 Surgical Research Lab.
« JOHNS HOPKINS

e over 35 years




A breakthrough that changed
the face of medicine.

A unique partnership that broke
the rules.

Alan Rickman Mos Def
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J. Gibbon, Heart-Lung Machine, 1953




C. Walton Lillehei, 1954
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« Smaller circulating blood volume
« Higher oxygen consumption rate
e Immature organ system
 Altered thermoregulation

e Poor tolerance to micro emboli

e Pulmonary hypertension
« RV failure

 Anatomic variations



Cardiopulmonary Bypass 1n neonates

) BIOOd Conservat|on CARDIAC OUTPUT (CO) AND HEMODILUTION IN ADULTS, CHILDREN, AND NEONATES
[l Priming volume [l Blood volume
« Monitoring £

®
« Perfusion technique %

J“ () -

Adults Childre Neonates
CO 50 ml/min pe CO 150 mI/min pe CO 200 ml/min pe
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Arterial Filter

AVMUF  Cardioplegia  Vent

ARTERIO - VENCUS MODIFIED ULTRAFILTRATION




Neonatal heart

Immature myocardium

Increased ability to tolerate periods of anoxia
due to increased glycogen storage

Decreased ventricular compliance
— less preload reserve

Higher sensitivity to intracellular calcium
due to an underdeveloped sarcoplasmic reticulum
— reduced ability to store calcium

Neonatal Myocyte Adult Myocyte

Semin Thorac Cardiovasc Surg Pediatr Card Surg Ann 16:21-31,2013




Congenital Heart Disease

e Acyanotic CHD

* VSD - Cyanotic CHD
® ASD ° TOF

* PDA . TGA
 Aortic stenosis « TAPVR

« CoA

e Truncus arteriosus

 Tricuspid atresia



Congenital Heart Disease

» Acyanotic CHD . Cyanotic CHD
e Simple and single lesion

« Left to right shunt
» Obstructive lesion

e Multiple and complex lesion
Low oxygen saturation
Right to Left shunt
Common mixing

Parallel ciculation

Deoxygenated blood in systemic
circulation »

e Asymptomatic

« Signs of heart failure
» Poor feeding
 Failure to thrive

e Tachypnea

e Chest wall retraction e Cyanosis

"Tet spell”






Congenital Heart Disease

Shunt lesion
- ASD, VSD, AVSD, PDA, Truncus arteriosus

Right ventricular outflow obstruction
- TOF, PA with VSD, PA with IVS

Left ventricular outflow obstruction
- Aortic, subaortic, supravalvar aortic stenosis, Interruption of aortic arch, Coarctc

Malformation of AV or VA connection
- TGA, corrected TGA, DORV

Singe ventricle
- Tricuspid atresia, HLHS, DILV ...
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CHD treatment?

e Shunt lesion - Shunt lesion closure
« RVOTO - RV outflow obstruction relief

e« LVOTO - LV outflow obstruction relief

o Malformation of AV or VA connection
- Correction of AV or AV connection

» Singe ventricle — Fontan circulation



CHD treatment?

e Heart failure, Pulmonary overflow ?
- Shunt lesion closure
- Pulmonary artery banding

Modified Blalock-Taussig

Aortic branch

e Cyanosis, Small pulmonary artery ?
- total correction
- B-T shunt sen ) |



CHD treatment?

« Stage op. vs One stage total correction
- CoA with VSD, TOF, PA with VSD

e Bi-ventricle repair vs Single ventricle repair
- PA IVS, Ebstein anomaly, unbalanced AVSD



Singe ventricle — Fontan circulation

Francis Fontan 1929 - 2018
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Singe ventricle — Fontan circulation
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Heart 2005 Jun; 91(6): 839-946




Singe ventricle — Fontan circulation

Univentricle - LV type or RV type

Systemic venous return is connected to the pulmonary circuit in the absence of an
interposed ventricle

Pulmonary vascular obstructive disease
Size of the pulmonary arteries

Heart failure ?

— Pulmonary artery banding : Prevention of PVOD
Cyanosis? (small pulmonary arteries)

— B-T shunt : Growth of the pulmonary arteries



Single ventricle after staged op.

C Fontan

Farahmand, Masoudhttps.//tigerprints.clemson.edu/all dissertations/2577
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e Premature
e Neonate
e Infant
e Children
e Adolescent
« Adult congenital Heart disease.
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