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ABSTRACT

This article analyzes the scientific and clinical trajectory of Prof. Silvano Raia through the lens of Howard Gardner's Theory of
Multiple Intelligences. Based on his seminal contributions at the Liver Unit of University of Sdo Paulo — which encompass the
surgical treatment of portal hypertension in schistosomiasis, liver resection techniques, and his pioneering role in both the first
successful liver transplant in Latin America (1985) and the world's first living-donor liver transplant (1988) — the synergy among
logical-mathematical, spatial, bodily-kinesthetic, linguistic and interpersonal domains are mapped. The study highlights how his
conative capacity, driven by stubborn determination, and his emergency leadership shattered the dogmatism of magister dixit
within highly complex clinical scenarios and in the consolidation of public health policies within the Brazilian Unified Health
System (SUS), extending to the development of xenotransplantation and swine cloning, in March 2026. It concludes that his
death, on April 28, 2026, marks the end of a distinguished career while immortalizing the figure the figure of the genius and the
icon in the history of Brazilian medicine and science.

Descriptors: Cognition; Liver Transplantation; Hypertension, Portal; Transplantation, Heterologous; Leadership.

A Inteligéncia Multidimensional de Silvano Raia: A Despedida de

um Expoente e a Eternizacdo do Génio e do Tcone
RESUMO

Este artigo analisa a trajetdria cientifica e clinica do Prof. Silvano Raia sob a ética da Teoria das Inteligéncias Multiplas de Howard
Gardner. A partir de suas contribui¢des seminais na Unidade de Figado da Universidade de Sdo Paulo, que incluem o tratamento
cirtrgico da hipertensio portal na esquistossomose, técnicas de ressec¢io hepdtica e o pioneirismo no primeiro transplante de figado
bem-sucedido da América Latina (1985) e no primeiro transplante intervivos da literatura (1988), mapeia-se a sinergia entre os
dominios 16gico-matematico, espacial, corporal-cinestésico, linguistico e interpessoal. Destaca-se como sua capacidade conativa,
traduzida em determinagio obstinada, e sua lideranca emergencial romperam com o dogmatismo do magister dixit em cendrios de
alta complexidade e na consolidagio de politicas publicas no Sistema Unico de Satde (SUS), estendendo-se até o desenvolvimento
do xenotransplante e da clonagem suina, em marco de 2026. Conclui-se que sua morte, em 28 de abril de 2026, encerra a atuagio de

um expoente técnico, mas eterniza a figura do génio e do icone na histéria da medicina e da ciéncia brasileira.

Descritores: Cognigio; Transplante de Figado; Hipertensio Portal; Transplante Heterdlogo; Lideranca.

The progress of liver surgery in Brazil is intertwined with the scientific and clinical work of Professor Silvano Raia, whose death
on April 28, 2026, at the age of 95, marked the end of more than six decades of dedication to high-complexity medical procedures.
During his 49-year full-time career at the Faculty of Medicine of the University of Sdo Paulo (Faculdade de Medicina da Universidade
de Sdo Paulo-FMUSP), from his enrollment as a student in 1951 until his mandatory retirement as a full professor in 2000, Raia built
his academic career on the development of temporary liver assistance models and seminal investigations into the pathophysiology and
surgical treatment of portal hypertension in schistosomiasis mansoni'®, as well as the refinement of liver resection techniques®*.

Figure 1 shows an equipment developed by Silvano Raia and Sérgio Mies in 1973 as part of a project for temporary liver assistance

in the pre-clinical phase of liver transplantation. This sophisticated system was equipped with a membrane oxygenator and
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employed pumps that produced pulsatile normothermic blood flow in the hepatic artery and continuous flow in the portal vein,
and mimicked the oscillations of venous pressure in the inferior vena cava and hepatic veins produced by diaphragm movements.
The experimental procedures, involving more than 400 pigs, led to a series of publications, including Mies’s doctoral dissertation

in 1973 and Raia’s Livre-Docéncia (Habilitation) thesis in Experimental Surgery in 1978.

Source: Silvano Raia's personal archive.

Figure 1. Isolated liver perfusion system

This solid foundation in vascular hemodynamics and surgical anatomy underpinned his rise to practical pioneering, culminating
in the first successful liver transplant in Latin America in 1985°, performed by his team at the Hospital das Clinicas da FMUSP
in 1985. Three years later, in 1988, he challenged international technical and ethical dogmas by developing and performing the
world's first living-donor liver transplantation, documented in the medical literature'®. In the following decade, he convinced the
Brazilian federal government to include transplantation in the Unified Health System (Sistema Unico de Satide - SUS), thereby
providing financial support for the nationwide expansion of transplantation services.

Over the last 26 years, he dedicated himself to expanding population access to transplantation, coordinating Ministry of Health
programs and partnerships with leading hospitals. From 2011 to 2017, his work focused on advancing tissue engineering technologies
capable of producing transplant grafts through the recellularization of the extracellular matrix from organs discarded from brain-dead
donors. Fig. 2 demonstrates an experimental procedure to produce organs for transplantation by obtaining and using a donor-derived,
acellular, non-antigenic three-dimensional biological matrix (scaffold) for subsequent recellularization with autologous recipient cells. The
research was part of the Integrated Center for Research and Teaching in Organ Transplantation (Centro Integrado de Pesquisa e Ensino em
Transplante de Orgdos -Cipetro) project, coordinated by Silvano Raia from 2011 to 2017, in association with the team from the Human
Genome and Stem Cell Research Center (Centro de Pesquisa sobre o Genoma Humano e Células-Tronco) at USP, led by Prof. Mayana Zatz.

More recently, his intellectual leadership extended to genetic engineering with the creation of the Science Center for
Development in Xenotransplantation (Centro de Ciéncia para o Desenvolvimento em Xenotransplante) at USP, paving the way for
the use of genetically modified pigs for organ supply''-'.

To comprehend the magnitude of Raia's legacy, which intersects education, basic science, highly complex medical care, and a
pivotal role in public policy formulation, one must look beyond a simple cataloging of academic indices. Instead, it is necessary to
examine how different cognitive domains operated in synergy throughout his career. Indeed, the architecture of his achievements
reveals that Professor Silvano's brilliance did not stem from a single skill, but rather from the dynamic convergence of multiple
vectors of intelligence, as proposed by psychologist Howard Gardner in the Theory of Multiple Intelligences'®.
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Source: Silvano Raia's personal archive.

Figure 2. Rat liver perfusion and decellularization.

In Silvano Raia's scientific trajectory, Logical-Mathematical Intelligence manifested as horizontal thinking, that is, the capacity
to engineer innovative solutions by associating two independent, disruptive ideas to create an unprecedented third solution.
The deconstruction of causal-logical chains, typical of vertical thinking, served as the analytical engine for proposing new
paradigms, such as the hemodynamic reconfiguration of portal hypertension in schistosomiasis, the conception of living-donor
liver transplantation, and gene editing for xenotransplantation.

Translating these ideas into the field of hepatobiliary surgery demanded profound spatial intelligence, encompassing the
cognitive ability to construct precise three-dimensional mental models and to visualize internal structures deep within the liver
that are not visible on the organ's surface.

This abstract geometric perception found its physical counterpart in bodily-kinesthetic intelligence, characterized by the ability
to use the hands with coordination and dexterity to safely perform highly complex surgical interventions on friable, highly
vascularized tissues. These skills are essential for proposing the resection of a portion of the liver from a living, healthy donor.

Silvano was also endowed with a remarkable linguistic intelligence, reflected in his ease of communication, mastery of multiple
languages, fluidity of thought, and a precise, elegant, and effective use of words. This talent, evident in meetings and debates,
reached its pinnacle in his keynote lectures, prepared in advance with 'surgical' care.

Ultimately, Professor Raia’s most striking domain was perhaps his interpersonal intelligence—defined as the capacity to discern
and respond appropriately to the moods, temperaments, motivations, and desires of others—coupled with a dogged persistence
and pragmatic determination to achieve his goals. These elements were indispensable in transmuting high cognitive potential
into practical genius. The most disruptive dimension of this intelligence manifested in Raia’s capacity to exercise emergency
and adaptive leadership, colliding head-on with the scholastic principle of magister dixit ('the master has spoken')—the blind
submission to the dogmatic authority of established chairs that had paralyzed medicine during his training. This counterposition
and the strategic management of his persistence were evidenced across three critical axes:

o Establishment of the Liver Unit: In 1975, Professor Silvano structured a pioneering center at FMUSP, featuring laboratories
dedicated to the study of fundamental areas of hepatology, including biochemistry, hemostasis, hemodynamics, pathological
anatomy, and experimental surgery. Due to the sophistication of the installed equipment and the modern concept of its
physical infrastructure, the sector was promptly nicknamed 'NASA' by the students. Yet, more important than the facilities
themselves was the assembly of a team comprising Dalton Chamone, Jorge Kalil Filho, Luiz Caetano da Silva, Luiz Carlos
Gayotto, and Sérgio Mies. This 'dream team' worked harmoniously under the principle of emergency leadership, with each
member taking responsibility for their area of greatest expertise, while driven by Silvano toward common goals. From
this core emerged the scientific contributions that culminated in 1985 in the country's first effective liver transplantation
program. Fig. 3 shows Silvano Raia alongside Sérgio Mies, standing in front of the team that performed both the first
successful liver transplant in Latin America in 1985 and the world's first living-donor liver transplantation documented

in the literature in 1988.
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Source: Paulo Massarollo's personal archive.

Figure 3. Liver Unit Team, FMUSP (University of Sdo Paulo Medical School).

o Institutional and Political Engagement: Strictly technical talents frequently fail to institutionalize their discoveries due to
an inability to navigate political spheres. Raia leveraged his social insight and strategic empathy to engage in dialogue with
government officials, ministers, health secretaries, hospital directors, and academic peers, ensuring that liver transplantation
was consolidated as a public policy of universal access within the Unified Health System (SUS).

o Perseverance and determination: The capacity to persist and complete tasks is a hallmark of genius. In the pursuit of his goals,
Silvano Raia overcame each milestone with his eyes already set on the next obstacle, priding himself on never accepting
'no' for an answer. This same obstinacy became evident when, in the epilogue of his career, he embarked on the journey
toward xenotransplantation. Conscious that pure surgical technique had reached its causal limit, he utilized his interpersonal
intelligence to lead and unify scientists from disparate fields. By securing resources and orchestrating a consortium spanning
surgery, molecular genetics (led by Mayana Zatz), and cellular immunology (led by Jorge Kalil), Raia confirmed his capacity
to galvanize and unite diverse disciplines.'”? His unwavering determination to keep the center active culminated in the birth
of the first cloned pig in Latin America in March 2026, proving that his ability to motivate teams and pursue complex goals
remained intact until the end®.

In reviewing Silvano Raia's fruitful and transformative contributions, I reflected on whether to classify him as an exponent,
an icon, or a genius, ultimately concluding that all terms can adequately describe different layers of his legacy. An exponent is
characterized by excellence and active leadership, a cycle that ends after death. A genius survives through the paths opened by
paradigm shifts that, once incorporated, become part of humanity. And an icon inhabits the realm of collective memory where,
despite physical departure, the figure of a symbol of medical pioneering and scientific pride in Brazil crystallizes.

Thus, when contemplating the chain of his discoveries and the lasting impact of his work, it is correct to say that the death

of Silvano Raia marks the end of a leading figure's trajectory, but also immortalizes the genius and the icon.
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