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Abstract  
Tetralogy of Fallot (ToF) is the most common cyanotic congenital heart disease. Patients who have undergone surgical 
repair of ToF constitute one of the largest groups of congenital heart disease patients surviving into adulthood. The 
history of ToF surgical techniques has evolved through the years, starting from the early 1930s. In this context, many 
leading figures are acknowledged as pioneers in cardiothoracic surgery. There is one who has struggled to obtain fair 
recognition of his work: Vivien T. Thomas. This young Afro-American man, because of his origin and economic 
possibilities, had to wait more than 30 years before being recognized his pivotal role in the groundbreaking first open-
heart pediatric surgery of ToF. 
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Surgical repair of Tetralogy of Fallot (ToF) represented a 
significant milestone in the field of cardiac surgery. 
Indeed, ToF is the most common cyanotic congenital 
heart disease accounting for approximately 7 to 10% of 
congenital heart defects with an incidence of 3 per 
10,000 live births, and nowadays, patients who have 
undergone surgical repair of ToF constitute one of the 
largest groups of congenital heart disease patients 
surviving into adulthood (1) 
This congenital cardiac defect consists of four major 
characteristics:  
1) overriding aorta 
2) ventricular septal defect   
3) pulmonary stenosis and  
4) right ventricular hypertrophy. 
 
The complexity and variety of clinical manifestations 
observed in ToF are truly intriguing, and it is remarkable 
how distinct anatomical features can influence the 
severity of this congenital heart condition (2). The main 
characteristic of ToF lies in the "cyanotic spells", which 
cause shortness of breath (particularly during exertion), 

palpitations, and syncope. In addition to the well-known 
tetrad, hypoplasia of the pulmonary arteries, right 
aortic arch, and anomalous course of the coronary 
arteries can coexist, which can be crucial in the choice 
of corrective surgical strategy. The evolution of ToF 
surgical techniques is fascinating: the main objective 
has developed from temporary repair to complete 
repair surgery. The procedure requires a highly skilled 
and experienced surgical team and meticulous planning 
and execution to ensure the best possible outcome for 
the patient (3). 
In this context, while many leading figures were 
acknowledged as pioneers in cardiothoracic surgery, 
others have struggled in obtaining fair recognition. In 
November 1944, the first open-heart surgery on a 
fifteen-month-old girl named Eileen Saxon affected by 
ToF, was performed. At the operating table, there was 
the full Professor of Surgery Alfred Blalock, guided and 
assisted by Vivien T. Thomas, a young lab assistant who 
did not even graduate to college but whose ideas and 
perseverance brought him to take part in this major 
event for the history of medicine (4). 
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Figure 1. Graphic explanation of the BTT shunt, appeared in the first joint paper of Blalock and Taussig8 

 

 

 

 
Figure 2. Old picture of Vivien T. Thomas during his early career as a lab assistant6 
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Coming from a humble family that did not have the 
possibility to attend college and medical school, Vivien 
Thomas started approaching scientific experiments in 
1930 as he became a surgical research assistant at 
Vanderbilt University in Nashville and had the 
opportunity to meet and take part of Blalock's studies 
on shock (5). It did not take Blalock long to realize that 
Thomas was essential to his work. Indeed, Thomas's 
remarkable attitude and quick learning ability allowed 
him to lead the entire lab and perform several 
experiments, particularly on animal models. In 1941 
Blalock was offered to work as Chief of Surgery and 
Professor of the Department of Surgery at Johns 
Hopkins medical school; however, he accepted the 
position only after Thomas was hired, demonstrating 
their strong bonding and the lab assistant's crucial role 
(6). 
In the same period Helen B. Taussig, a pediatric 
cardiologist, was fully dedicated in conducting her 
studies on infants with cyanotic heart defects and, 
together with Blalock and Thomas, theorized a possible 
solution to ToF, consisting in connecting the subclavian 
artery to the pulmonary artery creating a shunt which 
enhances pulmonary blood flow by allowing the blood 
coming from the left ventricle – mixed with 
deoxygenated blood flow from the ventricular septal 
defect - to reach the pulmonary circulation and improve 
the cyanotic state (7). Notably, Vivien Thomas 
experimented this surgery strategy on several animals, 
and his work was crucial to enlighten each critical step 
of the procedure. Because he did not have any 
recognized professional education, he never realized it 
on humans; nevertheless, on the day of the first world 
case of ToF surgery, Blalock strongly desired Thomas to 
be by his side to guide and advise him (7). The 
collaboration of these three figures brought to the 
definition of the Blalock-Thomas-Taussig shunt (BTT 
shunt), first only named after Blalock and Taussig, 
overlooking a critical contributor who technically gave 
structure to this surgical technique (8).  
The use of BTT shunt has significantly reduced early 
mortality. With the advancements in surgical 
techniques and procedures, it has been used as a 
"bridge" before undergoing definitive corrective 
surgery. The principles of the BTT shunt surgery arose 
from the ability of observing physiologic shunts in the 
fetal circulation, such as the duct arteriosus and its 
functioning, leading to the application to congenital 
cardiac defects such as ToF.  

Despite having a pivotal role in the groundbreaking first 
open-heart pediatric surgery in 1944, it took 32 years 
for Vivien Thomas to be finally awarded an honorary 
doctorate by J. Hopkins University. Moreover, he was 
also bestowed with the title of Instructor of Surgery in 
recognition of his immense contributions to the field (6 
,9). 
As Giambattista Vico taught us, it is not rare that some 
patterns repeat throughout history: the 
acknowledgment of prominent figures such as Vivien 
Thomas often is concealed by other great names 
because of discrimination of race, social class, or sex 
gender and infrequently have the opportunity to, even 
if after a long time, gain the merit for all to see as in this 
case. The thought quickly turns to Rosalind Franklin and 
her under-recognized fundamental contribution to the 
resolution of the DNA structure enigma. Another 
example is Hamilton Haki, a great surgical teacher in the 
animal surgical lab in Christiaan Barnard team who, 
because of apartheid laws, was forced to be hired with 
the official position of a gardener (10). Vivien Thomas' 
story should serve as a poignant reminder that the 
scientific community must always acknowledge anyone 
who has made significant contributions to the 
advancement of science. His legacy serves as an 
inspiration for all of us. 
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