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FIG. 1 — CHIMERA, the modern icon of transplants — Chimera
of Arezzo, Etruscan sculpture, ¢.380-360 BC — Archeological
Museum, Florence
http://www.florence.museum.com/br/museu_arqueologico.php

ABSTRACT:

In medical terms, much is still to be learnt from ancient times’ history. Such is certainly the case with the
earliest historical signs of the concept of grafting and transplantations. Innumerous examples of zoo-
anthropomorphic beasts and monsters, such as the Chimera, can be found throughout the world and in every
culture, since the earliest times. In the Middle-Ages, we find several artistic representations of Cosmas and
Damian, the patron saints of Medicine, transplanting the leg of a corpse in substitution of the amputated leg of a
patient. Later, in the 16" Century, as we carefully analyzed the original text of Ambroise Paré’s classification of
prodigious living monsters and beasts, we detected what seems to be the first accurate scientific reference to the
concept of regeneration of tissues after the first successful replantation and suture of the sectioned tendons of a
human leg. In Leonardo da Vinci’s biography, Vasari described that one of the first works of this extraordinary
artist-scientist was the construction of an armored shield in which he built the representation of an imaginary
frightening beast, that he constructed from different parts of the bodies of crawling insects and reptiles,
collected in secrecy. In modern times, Mary Shelley’s description of the monster Frankenstein is a clear allusion
to the concept of grafting. These few selected historical examples seem to represent the constant scientific quest
for the possibility of regeneration of tissues, inherent to grafting and transplantation that modern scientists are
still in pursuit to perfect. Keywords: Anatomy, Grafts, History.
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RESUMO:

O aprofundamento dos conhecimentos da Historia da Antiguidade muito pode ainda contribuir para o
aperfeicoamento técnico da Medicina Moderna. E esse, decerto, o caso das primeiras referéncias histéricas aos
conceitos de enxerto e transplantagdo. Um pouco por todo o mundo e em todas as culturas, ¢ possivel encontrar
inimeros exemplos de seres antropomorficos € monstros, como a Quimera. Na Idade Média, sdo varias as
representagdes artisticas de Cosme e Damido, santos patronos da medicina, a realizar um transplante de perna
de um cadédver em substituicao da perna amputada de um doente. Mais tarde, no século XVI, a analise cuidada
do texto original da classificacdo de “Prodigiosos monstros vivos e bestas” de Ambroise Paré, permite detectar
aquela que pode ser considerada como a primeira referéncia cientifica coerente ao conceito de regeneracao de
tecidos, apds um caso de sucesso de reimplantagdo e sutura dos tenddes seccionados de uma perna humana.
Vasari refere na biografia de Leonardo da Vinci, que uma das primeiras obras desse extraordinario artista-
cientista foi a constru¢do de um escudo com a representacdo de um assustador animal imagindrio, construido
com diferentes partes do corpo de insectos e répteis. Na era moderna, a descricdo do monstro Frankenstein, por
Mary Shelley, aparece como uma clara alusdo ao conceito do sucesso de enxertos. Estes exemplos historicos
parecem significar que, desde os primodrdios dos tempos, sempre existiu uma permanente busca cientifica da
possibilidade de regeneragao de tecidos, através de enxertos e transplantes, que na medicina moderna continuam
em vias de aperfeicoamento.

Palavras-chave: Anatomia, Enxertos, Historia.
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“Je le soignait,
Dieu le guérit.”
(Ambroise Paré¢, 1585)

INTRODUCTION

Much is still to be learnt from ancient times’
history whenever, with due respect, we research
what the History of Medicine and History of Art
still have to offer in terms of the advances of
medical technology. Such is certainly the case of
the earliest mentions to the concept of grafting and
transplantation.

Galen stated, in 200 AD, On His Own
Books' [1], that Sciences and Humanities should not
be studied independently. To-day, these statements
remain an absolute truth, and modern physicians

should thrive to perfection, not only through the

1 “Most of those who want to study Medicine and Philosophy, and
learn how to read texts correctly, will find, without previous
thought, the books of those who taught both Sciences, the two
greatest and most beautiful of Human Sciences.” Galen, “Sur mes
Propres Livres”, in GALLIEN, Epitome en Quatre Parties. 1962,
Union Latine d’éditions, Paris.

constant update of the innumerous technological
advances, but also through the meticulous
knowledge of the many historical facts and “hidden
treasures”, offered by History in help of the
resolution of the paradoxes of modern technology.

In this sense, we researched the important
contributions of ancient mythology and History of
Art, regarding the modern concept of grafting and
transplantation.

In many circumstances, one cannot help
feeling astonished at the precocious abundance of
the earliest ideological signs of the concepts of
grafts, implants and transplants, since the most
remote stages of the history of Humanity.

As our researches progress, in the field of
the history of transplants and grafts, it becomes

clear that the concept of grafting between different
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species was strongly prevalent in the minds of
primitive cultures. The expression of fantasy in
literature and arts demonstrates that, even though
the concept of medical grafting is relatively recent
(acquired in the 20" century), the idea of adding
and substituting different parts of bodies between

animal species is as old as the history of humanity

12].

THE CONCEPT OF GRAFTING IN ANCIENT
MITHOLOGY

Primitive societies worshiped gods that
were represented as animals. We can still find
primitive cave paintings, illustrating bison, horses,
bears, and deer, as central figures of hunting rituals,

presumably as a form of recognition to these sacred

animals that were believed to represent a powerful
source of vital energy to those that ate them [3].

The oldest surgery recorded in humans of the
prehistoric archaeological records from the Bronze
Age showed skulls being subjected to trephination:
To relieve intracranial pressure, a circular disc of
bone was removed from the calvaria and later
replaced as an orthoptic autograft [4].

With the birth of the first civilizations, in
Egypt and Mesopotamia, we discover artistic
representations of zoo-anthropomorphic (half-
animal, half-human) divinities of the early
mythologies, such as the various zoomorphic
divinities widely depicted in Egyptian art. (Fig.

2)[51[6][7]
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Fig. 2 — Egyptian anthropomorphic divinities:
2a- Scupture of hyeracocephalus Horus, Musée du Louvre, Paris;

2b- Ramesses between Horus and Anubis, fresco painting from the tomb of Ramesses I in the Valley of Kings (KV16), Egypt, c.1280BC; [5][6]

Fig. 2¢c — The Lamassu from Khorsabad (c.720 BC), Limestone, Musée du Louvre, Paris. [6] These huge carvings of human-headed winged bulls,
called “Lamassu”, or guardian spirits of the gate, believed to ward off evil spirits, guarded each of the entrances through which foreigners were obliged to pass on their
way to the throne room. Similar Lamassu kept stony watch over the entrances of other palaces, such as that of Ashurmasirpal II.

Nowadays, in museums, all over the World, we
can find reliques of ancient Egyptian art,
depicting the first pharaohs, and their divinities,
such as the ibis-headed Thot, the god of
scriptures; the cow-horned Hathor, goddess of
female fertility and child-birth; the lamb-headed
Khnum and Harsaphs; or the crocodile-headed
Sobek [5].

Anubis, the divinity of the embalming, bore the
head of a jackal. (Fig.2b)

Horus, the divinity of heavens and King of
Pharaohs, was represented with the head of a
hawk, or falcon. (Fig.2a, 2b) According to the

Egyptian legend, Horus suffered the loss of an

eye in the combat against Seth, the horrific god of
violence, hatred and envy. In a clear allusion to
the possibility of regeneration of tissues after
grafting, Horus recovered his eyesight after
substituting the lost eye with the amulet of a
serpent. From then on, Horus (and the Greek
Zeus) would be represented with two different
eyes, one in the form of the moon, the other of

the sun.

In fact, in clinical terms, the first attempts to

reconstruct body parts with local flaps date back
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to c. 3000 BC, as recorded by the Edwin Smith

papyrus?. 8]

In Mesopotamia, the LAMASSU giant statues
(Fig. 2c) [6], representing winged genie, built at
the entrance of the palace of Khorsabad (c. 720
BC) can be visited at the Musée du Louvre; or
from the Palace of Ashurmasirpal II, in the neo-
assyrian period (883-859 BC(), to be visited at the
Metropolitan Museum of Art. These winged
beings appear to be protective spirits and
generally flanked images of the Assyrian king

performing rituals. [9]

Several other anthropomorphic beasts are depicted
in an interesting cylinder seal impression, from Ur,
Iraq, (c.2700 BC), kept at the Oriental Institute of

the University of Chicago. [10]

Greek mythology offers several anecdotes
that immediately remind us how the Greek
philosophers and medical practitioners had, in

parallel with accuracy of anatomical knowledge, the

2 [http:/archive.nlm.nih.gov/proj/ttp/flash/smith/smith.html]

intrinsic concept of the possibility of grafting and
transplanting [11-12-13]. Many of the heroes of the
Pantheon were hybrids with zoo-anthropomorphic
bodies. Greek tales introduce the strong fantasy of
the concept of regeneration of the organic tissues of
these hybrid divinities:

The Greek titan Typhoeus (Typhon), (identified with
the Egyptian Seth), was half-dragon above the
waist, and half-man, from the waist down. It had
100 heads, feathers covering his back, and a tail
covered with snakes. Zeus attacked him with
lightenings, to cut his nerves. Hermes and Pan came
to rescue, and re-implanted his nerves.

Typhoeus and Echidna, half-woman, half-cobra,
bore several monstrous offsprings, most of which
also were hybrids:

° Cerberus - the three-headed dog, guards
the entrance to Hades, indefinitely fought by
Heracles (Hercules) in the latest of his renowned
twelve labours;

= Gorgon - the immortal snake-haired
humanoid was created in its mother's image. Its

stare could turn a person to stone;
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. Hydra - the nine-headed serpent, grew
two new heads for every one that was cut off;

= And the Sphinx - the half-human, half-lion,
forces those that it meets to answer its riddles,
or die3. (Fig. 3a) [14]

. As many of the references to Echidna’s
monstrous children immediately remind us of the
concept of the regeneration of grafts, the monstrous
fire-breathing Chimaera, considered by Hesiod * as
one of Echidna’s offsprings, has become the

modern icon of transplantation. (Fig. 1) [14]

Etruscan and early Roman art resumes
some of the Greek mythological hybrid beasts,
such as Typhon (Typhoeus), the Centaur (Fig. 3b)
[14] or the Chimera (Fig. 1). From then on,
mythological figures have been a recurrent

theme in European and Western art and culture.

3 http://www.greekmythology.com/
http://www.theoi.com/Bestiary.html

4 Hesiod refers in the Theogony (pp. 319-329), after Homer’s
lliad, that Echidna «...was the mother of the Chimaera, who
breathed raging fire, a creature fearful, great, swifi-footed
and strong, who had three heads, one of a grim-eyed lion, in
her hinder part, a dragon, and in her middle, a goat breathing
forth a fearful blast of blazing fire...»
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Fig. 3-

3a-The Naxian sphinx, Delphi, Greece, c. 540 BC. (Archaeological Museum of Delphi) [14]
This elegant representation of the Greek myth of the Sphinx reminds us of the many Egyptian sculptures of the sphinx that protected the entrance of the main Egyptian
temples and tombs, such as the great Sphinx of Giza, protecting Khaefre; or the Sphinx of Amenhotep III.

3b- Centaur being ridden by Cupid. 1% — 2" century AD. (Musée du Louvre, Paris). [14]

This Roman masterpiece recurs the mythological theme of the bas-relief of the South mesotope of the Greek Parthenon (440-438BC), depicting the Battle of the Lapix
and the Centaurs.

3c- Sculpture of AVALOKITESHVARA, Himalayan Monastery of Tabo, Spiti (15 C.) According to M. Singh (1968), the thousand arms of
Avalokiteshvara whirl up in a wheel in the form of a shell. The thousand eyes, placed in the palm of each hand, reflect the infinite mysteries of the divinity. [15]

recorded in the Edwin Smith papyrus and Sanskrit

Searching around the globe for other mythological texts from India[8]. Some of these flaps are still in

hybrids, one should not forget a short passage

through the fabulous Hindu mythology.

use today as the forehead flap for nasal

The central figure of Avalotishkevara (Fig. 3¢) [15],
reconstruction described in India by Sushruta 600

the Buddhist divinity that bears several heads and a .
BC.

great number of arms and eyes, immediately

The Hindu 1 d of G h (th
reminds us of Pearson’s information, that the © Hmdu legend 0O anesh  (the

. . elephant-headed divinity of fortune and
earliest attempts to reconstruct body parts with local

5

flaps date back to approximately 3000 BC, as
http://1a700305.us.archive.org/1/items/englishtranslatiO0susru
oft/englishtranslatiOOsusruoft.pdf
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prosperity) immediately comes to the mind of
those who search for signs of the concepts of

grafting and transplants in ancient mythologies®.

THE EVOLUTION OF THE CONCEPT OF
GRAFTING IN THE MIDDLE AGES

It seems that during the Middle Ages,
progress in flap surgery was slow, particularly in
Europe, due to prevailing mysticism and
religious proselytism. However, even in this
period, Emperor Justinian II allegedly underwent
nasal reconstruction after being overthrown.
After this procedure, he was able to regain

power [8][12][16][17].

In contrast, in the Arab word, progress in flap
surgery was registered under the influence of
Indian culture by Islam conquerors [18].

Interestingly, in Art, we find innumerous new
examples of hybrids, such as the griffins in many

capitals of Romanic cathedrals, or Hieronymus

¢ According to the Hindu legend, Ganesh was the offspring of
Shiva and Parvati. After a long absence from home, Shiva
failed to recognize his grown-up son, and cut his head off. As
Parvati reminded him of the adolescent’s identity, Shiva was
so afflicted by this that he ran to collect the first living
creature’s head that he found, and implanted the head of an

elephant in substitution of the boy’s own head.
http://hinduism.about.com/od/lordganesha/a/ganesha.htm

Bosch’s extraordinary fantasies in painting. (Fig.

4) [19]
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Fig. 4 — Hieronymus Bosch. The Temptations of St. Anthony. (c. 1510, Museu Nacional de Arte Antiga, Lisboa) (three details) [19]. This
subject of the hybrid devils haunting St. Anthony, was resumed by several Renaissance artists, such as Schongauer (1490); Griinwald (c. 1515); Direr (c. 1516);
Bruegel (1526); and later on as a favourite subject of surrealist art, as with Max Ernst (1945), S. Dali (1946); Diego Rivera (1947); or Don McBurney (1994)

Cosmas and Damian, the Christian patron saints
of Medicine, were twin brothers, born in Arabia,
who lived in Egaea, Cilicia (Turkey), and became
eminent for their skill in the science of medicine.
Under Diocletian, their prominence rendered
them marked objects of persecution. Being
apprehended by order of Lysias, governor of
Cilicia, they underwent various torments that led
them to die in martyrdom, about the year 283
AD.7

According to the legend, their most famous
miraculous exploit was the grafting of a leg from

a recently deceased Ethiopian to replace a

7 http://www.catholic.org/saints/saint.php?saint id=471

patient's ulcered or cancerous leg, and the
subject of many paintings and illuminations,
such as the one by J. Huguet (1415-92), found in
Santa Maria of Egara in Terrassa, Barcelona,
Spain. Several other representations of this
miraculous cure contributed to the fame of these
two martyr saints, such as the works by Matteo
di Paccino (1350-75); by Fra Angelico (c.1438)
(Fig.5a); by F. del Rincén (c. 1450-1517); or by

Mestre de los Balbases (1495)8(Fig. 5b) [20]

8 http://www.liveinternet.ru/users/4168247/post281222888/
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Fig. 5 - §S. Cosmas and Damian graft the leg of an Ethiopian man onto the stump of deacon Justinian;
5a- Fra Angelico , c. 1438 [http:/www.delou-chiquito.com/2011_10_01_archive.html] ; Sb-Jaume Huguet (1415-92). Santa Maria of Egara in Terrassa,

Barcelona, Spain

Fig.5¢ — Ambroise Paré’s curved surgical scalpels. (Illustration on page CCCIIII of the 8" Book of Paré’s 10 Books of Surgery) - Notice the carving on

the handles of the scalpels, with zoomorphic feminine figurines. [23]

5d — Ambroise Paré — Illustration to the chapter of the Sea Monsters, (from page MLXVI, of the 25" Book, Des Monstres et Des Prodiges -The

Complete Works of Ambroise Paré de la Vale au Maine, 1585) [23]

THE RENAISSANCE TIMES
In Leonardo da Vinci’s biography, Vasari

(1585) described [21]° that one of the first works of

7 VASARI (1585) described in Leonardo’s Biography that:
«...dt is said that Ser Piero da Vinci was at his country villa
when he was sought by one of his peasants, who had with his
own hands made a small round shield from the wood of a fig
tree, and who wanted Ser Piero to have it painted in Florence.
And so he had it taken to Florence and, without saying
anything else to Leonardo about who'’s in was, he asked him
to paint something on it. Leonardo [...] after having it covered
with gesso and prepared it in his own manner, he began to
think about what he could paint on it that would terrify anyone
that encountered it, and produce the same effect as the head of
the Medusa. Thus, for this purpose, Leonardo carried into a
room, crawling reptiles, green lizards, crickets, butterflies,
locusts, bats, and other strange species of this kind and, by
adapting various parts of this multitude, he created a most
horrible and frightening monster with poisonous breath that
set the air on fire. And he depicted the monster emerging from
a dark and broken rock, spewing forth poison from its open
mouth, fire from his eyes, and smoke from his nostrils, so
strangely that it seemed a monstrous and dreadful thing

this  extraordinary  artist-scientist ~was  the
construction of an armored shield in which he built
the representation of an imaginary frightening beast,
that he constructed from different parts of the
bodies of crawling insects and reptiles, collected in
secrecy. [21]

In 1506, Leonardo dedicated one of his studies to

the battle of St. George against the dragon'".

indeed. [...]» (transcription from Bondanella’s translation of
Giorgio Vasari’s The Lives of the Artists (1998) , pp. 288-289.
[22]

10 Leonardo da Vinci Studies of St. George and the Dragon
(Pen and ink, ¢.1506, Windsor Castle, Royal Library)
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In the 16" century, we find the transition
between the barber-surgeon and the scientific
medical practice, in the figure of Ambroise Paré,
considered as the Father of Modern Surgery, after
the publication of his Medical Texts (Fig. 5c; 5d).
[23]

As we carefully analyzed the original text of
Ambroise Paré’s scientific description and
classification of prodigious living monsters and
beasts [24], we detected what seems to be the first
accurate scientific reference to the concept of
regeneration of tissues, after successful replantation
and suture of the sectioned tendons of a human leg.
11
Not by mere chance, the scientific mind of
Ambroise Paré included - amidst his comments and

attempts to classify the collection of hybrid

' Ambroise Paré [1585 —(1964)] Des Monstres, des Prodiges
et des Voyages. [24]

In the «dppendice au Livre des Monstres», Paré quotes
Plinius: “DES MONSTRES MARINS: Il ne faut douter
qu’ainsi qu’on voit plusieurs montres d’animaux de diverse
facon sur la terre, ainsi qu’il en soit en la mer d’étrange sorte,
desquels les uns sont hommes depuis la ceinture en haut,
nommeés Tritons, les autres femmes, nommées Sirénes, qui sont
couvertes d’écailles — ainsi décrit Pline — sans toutefois que
les raisons que nous avons alléguées par ci-devant, de la
commixion et la mélange de semences, puisse servir a la
naissance de tels monstres... » (Fig.9b)

monsters and “Other Strange Things” (Fig.8b) - an
original medical description of the possibility of
replantation of a leg, with regeneration of tendons
and nerves, after the careful surgical suture of the
wound. In fact, when we consider the great amount
of pages that Paré used in his Medical Book to
describe the treatment of wounds and amputations,
it seems quite clear that this reference to the
possibility of suture and tendons regeneration, by
the inventor of artificial limbs, in a book dedicated
to the description of hybrids and «other strange
things», carries the weight of the first accurate
scientific reference to the possibility of success of
transplantation and grafting, as a possible treatment

to limb amputations. '

12 Ambroise Paré [1585 —(1964)] Des Monstres, des Prodiges
et des Voyages. [24]

Chap. XVII - «DE PLUSIEURS AUTRES CHOSES
ETRANGES: “[...] Etienne Tessier, maitre barbier chirurgien
demeurant a Orléans, homme de bien, et expérimenté en son
art, m’a récité que, depuis peu de temps avait pansé et
médicamenté Charles Veriguel, sergent demeurant a Orléans,
d’une plaie qu’il avait recue au jarret, partie droite, avec
incision totale des deux tendons qui fléchissent le jarret; et
pour ’habiller, lui fit flechir la jambe, en sorte qu’il cousit les
deux tendons bout a bout I'un de I’autre, et la situa et traita si
bien que la plaie fut consolidée, sans demeurer boiteux ; chose
digne d’étre bien notée au jeune chirurgien, afin que lorsqu’il
lui viendra entre ses mains telle chose, il en fasse de
semblable. [...] Et, pour conclusion, je dirai avec Hyppocrate
(Pere et auteur de la Médecine) qu’aux maladies il y a
quelque chose de divin, dont I’homme ne saurait donner
raison. »
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Throughout the Renaissance, and till today,
many artistic movements have been dedicated to the
illustration of ancient mythologies, including
paintings, drawings and sculptures of hybrids. The
lists would be endless, and for this purpose, we will
only quote Piero di Cosimo’s masterpiece on

Perseus and Andromeda, c. 151313

PRIMITIVE CULTURES

Zoo-anthropomorphic creatures are quite
abundant in indigenous art and crafts, all over the
World, still co-existing with modern occidental
civilizations.

In 2006, we had the pleasure of visiting the
recently renewed collection of indigenous art of the
Musée du Quai Branly, in Paris'®. The Musée
exhibits numerous examples of hybrid, half-human,
half-animal figures and masks, as those found by
the Korrigane expeditions to New Guinea in 1934-
1939, or the exhibit of African statuettes and

sculptures brought from Gabon, Nigeria or Benin in

13

http://www.virtualuffizi.com/uffizil /Uffizi Pictures.asp?Contatore=123
http://ferrebeekeeper.wordpress.com/2010/06/17 /perseus-rescuing-
andromeda-by-piero-di-cosimo/

14 http://www.quaibranly.fr/fr/collections/promenades-a-la-carte/rites-
funeraires.html?tx_fepromenadealacartet3 pil[uid]=851

the late 19" century. Those immediately remind us
of the timeless ubiquity of the notions of
metamorphosis that lye in the heart of mythical
beliefs and their artistic expressions, in every
human culture.

From the Oceania's, and the Pacific regions
of the Melanesia, Micronesia, or Polynesia, we find
the astonishing crafts of the Vanuatu people, from
the Malakula Island, originally inhabited by
cannibals, who built the Ramparamp, ancestral
funerary effigies of high-graded men, from which
the head skeleton was recovered at the time of death
and prepared to build the funerary effigy.

The human skull is overmodeled with vegetable
matter and painted with natural pigments. The body
consists of a vegetable fiber paste, decorated with
bark belt, breast ornaments, shells, spider webs,
pigs’ teeth, and any other imaginable variety of
materials, to reproduce the human expression. The
rest of the effigy of the human figurine is built with

all the variety of vegetable fibers, including dried

15 http://wamena-gallery.com/en/tribal-art/oceania/overmodeled-
ancestor-skull-vanuatu~60~530.html

(also: http://www.tribalartbrokers.net/praisetribal/?p=519 ;
http://www.flickr.com/photos/51293088@N05/8170144584/ or

http://www.learner.org/courses/globalart/work/191/index.html)
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banana leafs, and the resulting human sculpture
with the height of the dead corpse is used as a
funerary mannequin to stand at the entrance of the

deceased home.

GRAFTING AND
MODERN ART

TRANSPLANTS IN

One should not finish this short passage
through the World of Art, without mention to what
modern art (including the Seventh Art) has to offer

to the subject of Grafts and Transplants.

Following the major scientific advances of the
modern surgical techniques, the Surrealists, from
the beginning of the 20" C. offered us some of the
most inventive and picturesque illustrations of
modernized hybrids. René¢ Magritte’s Collective
Invention, twists our mind, depicting the «reverse
mermaid» (Fig. 6), as a good example of how the
human mind seems to have intrinsic ideas on the
figures of grafting and hybrid transplants. Also,
Salvatore Dali’s work seems «haunted» by hybrid

distorted images (Fig.15) [26].

Flg- 6 - Magritte - The COIIectiVe Invention, 1934’ http://karlshuker.blogspot.pt/2011/03/rene-magritte-and-reverse-mermaid-very.html

As if to help us add a note of conclusion to
our nearly endless journey through the artistic
illustrations of the concept of grafting and

transplanting, the modern mind would immediately

«stump» on Mary Shelley’s writings on
Frankenstein, or the Modern Prometheus [27],
followed by several cinematographic sequels that

render the intrinsic concept of drafting and
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transplanting, as a closer and nearer reality, when
compared to the ancient myths that we have been
reporting here.

As we contemplate images from the original Boris
Karloff’s construction of the lumbering, fearsome
monster Frankenstein, in the Universal’s 1931

adaptation of Shelley’s Novel'®

, we clearly realize
that in terms of grafting and transplantation, ancient

myths are soon to become a better modern reality in

Medicine and Surgery.

CONCLUDING REMARKS - THE STATE OF
THE ART

Even as we write, some artist in the world
will be sculpting, painting or fantasizing on hybrid
zoo-anthropomorphic figure, as the theme seems to
haunt the human mind since the beginning of times,
in parallel with the constant scientific quest for the
possibility of regeneration of tissues, inherent to
grafting and transplantation. The few selected
examples collected from the history of Art around
the world, that we present here, seem to reflect the

desire to reach for eternal life, even if only through

16 http://uk.ign.com/articles/2012/11/01/the-top-25-horror-movie-villains ;
http://youtu.be/-voWJkaRWrU

the substitution of parts of the human body, with
grafts and transplants that modern scientists are still
in pursuit to perfect.

In modern dentistry, bovine bone
xenografts are currently a well-accepted reality.*®!
A purified mineral matrix of bovine origin, mixed
with the matrix of pig dental enamel is used as a
substitute for bone tissue, produced by the chemical
extraction of the organic matter of bovine bone,
quite similar to the inner substance of human bones.
[29]

Nowadays, in plastic and reconstructive
surgery, autologous grafts and flaps are being
performed routinely all over the world for
reconstructing missing parts of the body, after
burns, trauma, congenital defects, tumor extirpation,
infections, gender reassignment surgery, and even
for aesthetic purposes. However, this was not
always the case, obviously.

Although the first description of skin
grafting probably dates back to ancient Indian
scrolls, current skin grafts were based of Barionio’s
work on skin flaps in sheep entitled “On grafting in

Animals” in 1804. Skin grafts, albeit apparently
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simpler to perform than skin flaps, were only put in
routine clinical use after the description of partial
skin grafting by Reverdin in 1869. [8] From then on
numerous progresses and refinements have been
made in graft surgery, encompassing not only skin,
but also bone, tendon, fat, nerve, cartilage, and

mucosa alone or in multiple combinations. [ 18]

In the 20™ century, especially after the
World Wars, surgeons were faced with a massive
number of injuries, many of which were rather
complex. This spurred the development of
numerous random and axial flaps.[8] Up to the
present day, many of these flaps have been
perfected, as a result of a better anatomical
understanding. [30-35]

In parallel, Alexis Carrel’s work on vascular
anastomoses technique led to the development of
free transfer of tissues, which granted him the first
Nobel Prize earned by a surgeon in 1912. This
seminal work allowed the development of
replantation procedures. In fact, Alexis Carrel

performed the first extremity replantation in a

complete amputated canine hind limb in 1906 [36-
371

This work paved the way to Ilimb
replantation [37-38]. The first arm replantation was
performed in 1962 by Malt, the first hand
replantation by Chen in 1963 and the first digital
replantation in 1968 in Japan [39-41]. Since these
early days this field grew exponentially, reaching an
astounding degree of complexity. Presently, limb
replantation is being performed routinely all over
the world [39][42][43]. Moreover, replantations of
increasingly mangled and distal amputations are
being performed every day. [37]

Free flaps, in which a body part is
transferred based on its vascular pedicle to a
different place where there is a “defect”, were first
performed by Cobett in 1968. This surgeon
transferred toes as free flaps to reconstruct missing
digits in mangled or congenital malformed hands,
rivaling ancient mythological musings [41][44-47].
In 1972, Taylor introduced a different concept of
reconstructing vital parts of the body with

redundant distant tissues, using the free groin flap.
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From then on, almost every angiossome of the body
has been transferred alone or in combination to
reconstruct a previously unimaginable array of
defects [41][44-47]. Some of these combinations
are so strange as using the latissimus dorsi muscle
flap to reconstruct the entire dorsal surface of the
foot and most of the midfoot bones [48]. Oddly,
many of these reconstructions have been crowned
with pleasing results [48-49].

Recently, there has been a trend to associate
the free transfer of nonvital organs from brain dead
donors as free flaps with increasingly better
immunossupression protocols. [8] This has allowed
the successful transference of the face, hand,
forearm, arm, lower and upper leg, and even larynx
and trachea from cadavers [8] [50-60]. In fact, skin

xenografts and allografts, as well as synthetic skin
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