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Solid organ transplantation is currently a treatment option for patients with 
advanced organ dysfunction. This is a brief historical review of the events that took 
place in the first human solid organ transplants in the world and at the time when the 
first transplants took place in Spain.

Keywords: History of Medicine; Organ Transplantation; Transplantation Immunology; 
Kidney Transplantation; Liver Transplantation; Heart Transplantation; Lung 
Transplantation; Spanish Transplantation History

Abbreviations: HLA: Human Leukocyte Antigen; ONT: Organización Nacional de 
Trasplante (name of the Spanish National Transplant Organisation); SOT: Solid Organ 
Transplantation

Introduction 

 On the Basis of the Definition

According to the dictionary of the Royal Spanish Academy 
[1], transplanting consists of “transferring a living organ or 
tissue from a donor organism to a recipient organism”. For its 
part, the dictionary of medical terms of the Royal Academy of 
Medicine of Spain [2], includes a broader definition of the term 
transplant: “to transfer an organ or tissue from one place to 
another in the same individual, between individuals of the same 
species or between individuals of different species”, adding to the 
concept the possibilities in terms of types of donors and possible 
recipients. The term “transplantation” comes from Latin, as the 
sum of “trans” (beyond) + “plant(āre)” (i.e. to plant) and literally 
means “change of location of a plant”. The surgical use of this term 
has been documented in English since 1951 [2] and refers to the 
“operation of transplanting into a recipient organism an organ or 
tissue taken from a donor organism. A distinction is made between  

 
autologous transplantation, isotransplantation, allotransplantation  
and heterotransplantation according to whether the donor and 
recipient organisms are identical, univitelline twins, members of 
the same species or members of different species, respectively”.

 Early Historical References

Although there are references to transplantation techniques 
dating back to antiquity, such as the legend of Saints Cosmas and 
Damian [3], which describes how these twin brothers amputate the 
leg of a deacon with a tumour (in some versions they say he had 
severe ischaemia) and then transplant the leg of a recently buried 
Ethiopian; the real breakthrough in solid organ transplantation is 
considered to have come at the beginning of the 20th century. This 
era was marked by several milestones, including the following: the 
refinement of the vascular anastomosis technique by Alexis Carrel 
[4] (who received the Nobel Prize in Physiology or Medicine in 
1912), Charles Claude Guthrie, Mathieu Jaboulay and Julius Dorfler; 
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the refinement of organ transplantation techniques in animals by 
Emerich Ullmann in 1902, with a kidney transplant between dogs, 
and the techniques described by Vladimir P Demikhov [5] between 
the 1930s and 1950s, which laid the foundations for surgical 
techniques used in humans; within the field of Immunology, the 
scientific breakthrough of the 20th century was the discovery of 
acquired immune tolerance by Peter Brian Medawar and Frank 
Macfarlane Burnet (who received the Nobel Prize in Physiology and 
Medicine in 1960) [6,7]; this was accompanied by the discovery 
of drugs with immunosuppressive properties_ especially from the 
1960s [8,9] .

 First Solid Organ Transplant in Humans in the World

Renal Transplantation: The first human kidney transplant 
in history took place in 1933 and was performed by the Ukrainian 
surgeon Voronoy [10]. The recipient was a young woman in a 
uraemic coma and the donor was a 60-year-old man; although the 
patient survived the surgery, the transplanted kidneys failed to 
function properly and on the third day the patient died. Voronoy 
performed five more cadaver kidney transplants in 1949, again 
without success. It was not until 23 December 1954 that Joseph 
Murray succeeded for the first time in performing a successful 
kidney transplant in humans at the Peter Bent Brighan Hospital 
in Boston. In this case, the donor and recipient were univitelline 
twins [11,12]. Murray received the Nobel Prize in Physiology and 
Medicine in 1990 for performing the first successful human organ 
transplantation. In the following years, kidney transplantation 
between twins continued to be performed, with subsequent good 
progress. At the same time, discoveries in the field of immunology 
and the development of immunosuppressive drugs made it possible 
to consider organ transplantation between immunologically non-
identical people.

Liver Transplantation: The first liver transplant was 
performed on 1 March 1963, at the Veteran’s Hospital in Denver 
(Colorado) by Thomas Starzl’s team. The recipient was a 3-year-old 
boy with biliary atresia, who died within hours of the transplant. 
Two months later, the same team performed another liver transplant 
on a 48-year-old man with liver cancer, who was implanted with 

the organ of a patient who had died of a brain tumour; this time, 
despite achieving adequate liver function, the recipient survived 
for 22 days, dying after suffering a pulmonary embolism. Like other 
types of solid organ transplantation, it was not until the 1980s that 
there was an improvement in the results of liver transplantation 
in relation to major advances in surgical techniques, coagulation 
management and the discovery of immunosuppressive drugs [13].

Heart Transplantation: The first human heart transplant 
was performed by Christiaan Neethling Barnard on 3 December 
1967 in Cape Town, South Africa [14] on a 58-year-old recipient 
suffering from terminal heart failure, who died 18 days later, from 
Pseudomonas pneumonia. The results of the first interventions 
of this transplantation modality were disappointing. The 
explanation, again, lay in immunological problems that increased 
the risk of rejection and infection in recipients. As previously 
mentioned, the change came about after the introduction of new 
immunosuppressive drugs. In particular, in the case of heart 
transplantation, the advent of cyclosporine [15] led to a marked 
increase in post-transplant survival.

Lung transplantation: On 11 June 1963, James D. Hardy 
performed the first-ever lung transplant in a human in Jackson, 
Mississippi. The recipient was a 58-year-old man diagnosed with 
lung cancer who was in respiratory failure and also suffered from 
kidney failure. The circumstances of the recipient, John Russel, 
made this milestone even more unique as he was on death row 
for committing a murder in 1957. During his stay in prison, after 
being diagnosed with the oncological disease, the seriousness of 
the situation was explained to him and he was offered the chance 
to be the first human to undergo a lung transplant, promising, if 
he survived the transplant, to commute his prison sentence to the 
governor of the state for ‘contribution to the cause of humanity’. 
Russell agreed and the left lung was transplanted. However, after 
surviving for eighteen days with good function; he died as a result 
of worsening kidney failure [16]. Despite several subsequent 
attempts, it was not until the 1980s that good survival results were 
achieved in this type of solid organ transplantation, with the team 
at the University of Toronto and its lung transplant programme 
being the reference [17] (Figure 1).

https://dx.doi.org/10.26717/BJSTR.2022.41.006562


Copyright@ Rita Nogueiras Álvarez | Biomed J Sci & Tech Res | BJSTR. MS.ID.006562.

Volume 41- Issue 2 DOI: 10.26717/BJSTR.2022.41.006562

32455

Figure 1: Chronology: first solid organ transplants in humans.

The Particular Case of Spain and Solid Organ 
Transplantation

The first transplant in Spain took place in 1965 at the Hospital 
Clinic i Provincial de Barcelona, where a cadaveric kidney 
transplant was performed by the Gil-Vernet team [18]. Almost 
two decades would have to pass before the first transplants of the 
other modalities were performed. The new heyday of solid organ 
transplants began again in the 1980s. Thus, it was not until 23 
February 1984 that the first liver transplant was performed by 
Carles Margarit and Eduardo Jaurrieta at the University Hospital 
of Bellvitge (Barcelona) on a patient diagnosed with a liver 
tumour [19]. The first successful heart transplant in Spain was 
performed on 8 May 1984 at the Hospital de la Santa Creu i Sant 
Pau (Barcelona) by the team led by Josep María Caralps and Josep 
Oriol Bonín. The latest date in Spain corresponds to the first one-
lung transplant, performed in 1990 by Ramón Arcas at the Hospital 
Gregorio Marañón (Madrid) [20]. 

That same year, in February 1990, the first combined 
cardiopulmonary transplant with long-term survival was 
performed [21] and it was not until 1992 that the first bipulmonary 
transplant was performed [22,23]. 

Within the history of transplantation in Spain, there are 
a number of notable years: In 1979, Law 30/1979 on Organ 
Transplantation was passed [24], which legally recognised the 

concept of “brain death”. Until then, in order to proceed with the 
extraction of an organ for transplantation (until that date it was 
always the kidney), the donor had to wait for asystole. After this 
law and its implementation by Royal Decree in 1980 [25], there was 
an increase in the total number of transplants carried out in Spain. 
Another important year was 1989, when the National Transplant 
Organisation (ONT), officially created in June 1980 by Resolution 
of the Secretary of State for Health [26], acquired a physical 
organisation that facilitated the achievement of its goals. The ONT 
was defined as a coordinating body of a technical nature, belonging 
to the Ministry of Health, responsible for developing the functions 
related to the procurement and clinical use of organs, tissues and 
cells. It is structured as a network, for the organisation of which 
three levels are established: National Coordination, Autonomous 
Community Coordination and Hospital Coordination. The so-called 
“Spanish model” [27] of transplantation and its organisational 
structure showed good early results, making Spain the leading 
country in the world in terms of the number of donations. 

Conclusion
The possibility of performing solid organ transplants has meant 

a significant change in the lives of many people in recent decades. 
The great advances made in the 20th century in the field of surgery 
made it possible to consider this type of treatment in humans for 
the first time. Although initially the results in terms of survival were 
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not favourable, the discovery of the immunological mechanisms 
that produced rejection, along with the knowledge of the human 
leukocyte antigen (HLA) system, and the subsequent appearance 
of immunosuppressive drugs, led to a change in the paradigm 
of the management of transplant recipients. Today, solid organ 
transplantation is a particularly relevant therapeutic option for 
people with diseases previously considered terminal due to severe 
dysfunction of one or more organs who are candidates for inclusion 
on the waiting list to receive a graft, since after transplantation, the 
recipient’s quality of life is often improved, and survival is increased.

Conflict of Interest
The authors declare no conflict of interest.

References
1. Definition of transplant from the Dictionary of the Royal Spanish 

Academy (RAE, from the Spanish acronym: Real Academia Española. 

2. Definition of transplant from Diccionario de términos médicos de la Real 
Academia de Medicina de España.

3. Fracchia C, de Jong J, Santing C (2013) One Leg in the Grave Revisited: The 
Miracle of the Transplantation of the Black Leg by the Saints Cosmas and 
Damian. In: Zimmerman K, Barkhuis Maarssen (Eds.)., The Netherlands.

4. Carrel A (2001) The transplantation of organs: a preliminary 
communication. Yale J Biol Med 74(4): 239-241

5. Demikhov VP (1969) legkikh i drugikh organov [Transplantation of the 
heart lungs and other organs]. Eksp Khir Anesteziol 14(2): 3-8. 

6. Medawar PB (1958) The immunology of transplantation. Harvey Lect, 
pp. 144-176.

7. Burnet FM (1960) Immunity as an aspect of general biology In: Holub M, 
Jarošková L (Eds.)., Mechanisms of Antibody Formation Prague. Czech 
Academy of Science, p. 15-21.

8. Calne RY (1960) The rejection of renal homografts Inhibition in dogs by 
6-mercaptopurine. Lancet 1: 417-418.

9. Calne RY, Alexandre GP, Murray JE (1962) A study of the effects of drugs 
in prolonging survival of homologous renal transplants in dogs. Ann N Y 
Acad Sci 99: 743-761. 

10. Matevossian E, Kern H, Hüser N, Doll D, Snopok Y, et al. (2009) A 
pioneer in the history of clinical transplantation: in memoriam at the 
75th anniversary of the first human kidney transplantation. Transpl Int 
22(12): 1132-1139. 

11. Murray JE, Merrill JP, Harrison JH (1995) Renal homotransplantation in 
identical twins. Surg Forum 6: 432-436.

12. Merrill JP, Murray JE, Harrison JH, Guild WR (1956) Successful 
homotransplantation of the human kidney between identical twins. J Am 
Med Assoc 160(4): 277-282. 

13. Starzl TE, Klintmalm GB, Porter KA, Iwatsuki S, Schröter GP (1981) Liver 
transplantation with use of cyclosporin A and prednisone. N Engl J Med 
305(5): 266-269. 

14. Barnard CN (1967) The operation A human cardiac transplant: an 
interim report of a successful operation performed at Groote Schuur 
Hospital Cape Town. S Afr Med J 41(48): 1271-1274. 

15. Oyer PE, Stinson EB, Jamieson SW, et al. (1983) Cyclosporine A in cardiac 
allografting: A preliminary experience. Transplant Proc, pp. 1247-1252.

16. Hardy JD (1999) The first lung transplant in man (1963) and the first 
heart transplant in man (1964). Transplant Proc 31(1-2): 25-29. 

17. (1986) Toronto Lung Transplant Group. Unilateral lung transplantation 
for pulmonary fibrosis. N Engl J Med 314(18): 1140-1145. 

18. Luis Hernando Avendaño, Historia de la Nefrología en España Edición 
del Grupo Editorial Nefrología de la Sociedad Española de Nefrología. 
Director: Carlos Quereda Rodríguez-Navarro. Depósito legal: B.19790-
2012; ISBN: 978-84-86671-85-3. Barcelona. Junio de 2012. Published 
by Pulso ediciones.

19. Margarit C, Jaurrieta E, Maestre P, Casais L, Oncins J, et al. (1984) 
Trasplante hepático ortotópico en un paciente con hepatocarcinoma 
[Orthotopic hepatic transplant in a patient with hepatocarcinoma]. Rev 
Esp Enferm Apar Dig 66(3): 234-239. 

20. Monografías NEUMOMADRID (Monografías de la Sociedad Madrileña de 
Neumología y Cirugía Torácica). VOLUMEN XII / 2008. Enfermedades 
pulmonares intersticiales difusas. Julio Ancochea Bermúdez, Javier De 
Miguel Díez. COD. INS/118/0608/L. Fecha de elaboración: Septiembre 
2008. ISBN: 978-84-8473-688-2; Depósito Legal: M-34415-2008. 
Francisco Javier Moradiellos Díez, José Luis Campo-Cañaveral de la 
Cruz, Andrés Varela de Ugarte. Trasplante Pulmonar en enfermedades 
pulmonares intersticiales (167-186).

21. Borro JM, Ramos F, Vicente R, Sanchis F, Morales P, et al. (1992) Bronchial 
fistula to the mediastinum in a heart-lung transplant patient. Eur J 
Cardiothorac Surg 6(12): 674-675.

22. Román A, Morell F, Astudillo J, Margarit C, Bravo C, et al. (1993) y Grupo 
de Trasplante Pulmonar del HVH. Trasplante unipulmonar: los dos 
primeros casos. Med Clin Barc, pp. 380-383.

23. Astudillo Pombo J, Bravo Masgoret C, Margarit Creixell C, Guillermo 
Rodríguez ML, Tenorio López L (1994) Trasplante bipulmonar 
secuencial Técnica y resultados de los tres primeros casos Grupo 
de Trasplante Pulmonar [Sequential double-lung transplantation 
Technique and results in the first 3 cases. Pulmonary Transplant Group]. 
Arch Bronconeumol 30(7): 348-353.

24. Ley 30/1979, de 27 de octubre, sobre extracción y trasplante de órganos. 

25. Real Decreto 426/1980 de 22 de febrero por el que se desarrolla la Ley 
30/1979 de 27 de octubre, sobre Extracción y Trasplante de Órganos. 

26. Resolución de 27 de junio de 1980 de la Secretaría de Estado para la 
Sanidad por la que se desarrolla el Reglamento de la Ley de Trasplante 
de Órganos. 

27. ONT (Organización Nacional de Trasplantes).

https://dx.doi.org/10.26717/BJSTR.2022.41.006562
http://dtme.ranm.es/buscador.aspx?NIVEL_BUS=3&LEMA_BUS=trasplante
http://dtme.ranm.es/buscador.aspx?NIVEL_BUS=3&LEMA_BUS=trasplante
https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC2588776/
https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC2588776/
https://pubmed.ncbi.nlm.nih.gov/4904612/
https://pubmed.ncbi.nlm.nih.gov/4904612/
https://pubmed.ncbi.nlm.nih.gov/13512854/
https://pubmed.ncbi.nlm.nih.gov/13512854/
https://pubmed.ncbi.nlm.nih.gov/13807024/
https://pubmed.ncbi.nlm.nih.gov/13807024/
https://pubmed.ncbi.nlm.nih.gov/14017936/
https://pubmed.ncbi.nlm.nih.gov/14017936/
https://pubmed.ncbi.nlm.nih.gov/14017936/
https://pubmed.ncbi.nlm.nih.gov/13391513/
https://pubmed.ncbi.nlm.nih.gov/13391513/
https://pubmed.ncbi.nlm.nih.gov/13278189/
https://pubmed.ncbi.nlm.nih.gov/13278189/
https://pubmed.ncbi.nlm.nih.gov/13278189/
https://pubmed.ncbi.nlm.nih.gov/7017414/
https://pubmed.ncbi.nlm.nih.gov/7017414/
https://pubmed.ncbi.nlm.nih.gov/7017414/
https://pubmed.ncbi.nlm.nih.gov/4170370/
https://pubmed.ncbi.nlm.nih.gov/4170370/
https://pubmed.ncbi.nlm.nih.gov/4170370/
https://pubmed.ncbi.nlm.nih.gov/10083000/
https://pubmed.ncbi.nlm.nih.gov/10083000/
https://pubmed.ncbi.nlm.nih.gov/3515192/
https://pubmed.ncbi.nlm.nih.gov/3515192/
https://pubmed.ncbi.nlm.nih.gov/6093208/
https://pubmed.ncbi.nlm.nih.gov/6093208/
https://pubmed.ncbi.nlm.nih.gov/6093208/
https://pubmed.ncbi.nlm.nih.gov/6093208/
https://pubmed.ncbi.nlm.nih.gov/1485979/
https://pubmed.ncbi.nlm.nih.gov/1485979/
https://pubmed.ncbi.nlm.nih.gov/1485979/
https://www.archbronconeumol.org/es-trasplante-bipulmonar-secuencial-tecnica-resultados-articulo-S0300289615310450
https://www.archbronconeumol.org/es-trasplante-bipulmonar-secuencial-tecnica-resultados-articulo-S0300289615310450
https://www.archbronconeumol.org/es-trasplante-bipulmonar-secuencial-tecnica-resultados-articulo-S0300289615310450
https://www.archbronconeumol.org/es-trasplante-bipulmonar-secuencial-tecnica-resultados-articulo-S0300289615310450
https://www.archbronconeumol.org/es-trasplante-bipulmonar-secuencial-tecnica-resultados-articulo-S0300289615310450
https://www.archbronconeumol.org/es-trasplante-bipulmonar-secuencial-tecnica-resultados-articulo-S0300289615310450
https://www.boe.es/buscar/doc.php?id=BOE-A-1979-26445
https://noticias.juridicas.com/base_datos/Admin/rd426-1980.html
https://noticias.juridicas.com/base_datos/Admin/rd426-1980.html
https://www.boe.es/buscar/doc.php?id=BOE-A-1980-14192
https://www.boe.es/buscar/doc.php?id=BOE-A-1980-14192
https://www.boe.es/buscar/doc.php?id=BOE-A-1980-14192
http://www.ont.es/Paginas/Home.aspx


Copyright@ Rita Nogueiras Álvarez | Biomed J Sci & Tech Res | BJSTR. MS.ID.006562.

Volume 41- Issue 2 DOI: 10.26717/BJSTR.2022.41.006562

32457

Submission Link: https://biomedres.us/submit-manuscript.php

Assets of Publishing with us

• Global archiving of articles

• Immediate, unrestricted online access

• Rigorous Peer Review Process

• Authors Retain Copyrights

• Unique DOI for all articles

https://biomedres.us/

This work is licensed under Creative
Commons Attribution 4.0 License

ISSN: 2574-1241
DOI: 10.26717/BJSTR.2022.41.006562

Rita Nogueiras Álvarez. Biomed J Sci & Tech Res

https://dx.doi.org/10.26717/BJSTR.2022.41.006562
https://biomedres.us/
https://dx.doi.org/10.26717/BJSTR.2022.41.006562

