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Human anatomy is one of the oldest sciences in field of biology. The discipline is studied by future healthcare professionals with the
objective to know the microscopical and macroscopical structures that build the human body, as well as its functions, correlations and

connections, through dissection.

For this purpose, we need an ancient tool, which dates back to 500 BC, by the Greeks - although some authors mention the beginning of
its use by the Egyptians -, the cadaveric dissection. The earliest known records of dissection, as the act of cutting bodies to study anatomy,

dates back to the third century BC, in Alexandria. Hippocrates of Kos was the first to write about Human Anatomy in the fifth century BC

[1].

Over the years, the use of cadavers for anatomical studies, suffered several restrictions which led some anatomists, such as Galen,
to dissect animals and correlate these observations to the human body. In the Middle Ages, dissections were banished or neglected for
various reasons, such as religious and cultural. This caused some delay in the progress of knowledge of the human body, through weak
scientific visibility [2].

In the Renaissance times, dissections were again permitted, to discover the cause of death of influential people, as well as the nature

of the pests that plagued in those times [3].

In the sixteenth century, Andréas Versalius became a landmark through this resumption of the advance of anatomical studies. The
fundamental basis for his results was human dissection, that led him to publish the famous work De Humani Corporis Fabrica in 1543 [4].
This practice, allowed him to produce precise drawings of Human Anatomy, thus allowing anatomists to develop more precise knowledge
of human body, as a fundamental tool for the study of Human Anatomy and Physiology. To this “Father of Anatomy”, we owe the demon-

stration that medical students need the fundamental knowledge of Human Anatomy as the basis of their future clinical knowledge [5].

Human cadaveric dissection has since then become the most adequate, coherent, and trustworthy method to study Anatomy, giving
rise to great books and treatises that describe, in rich detail, all the structures, organs and systems that constitute the human body. This

can never be replaced in teaching of Anatomy, even when complemented with other methods and/or techniques.

Nowadays, cadaveric dissection is still currently performed in some higher education institutions. Nevertheless, many modern stu-
dents still consider Anatomy as a tedious, monotonous subject, when presented through theoretical expositions to be followed by practi-

cal tutorial classes.

Before considering alternative methods to teach Human Anatomy, I should emphasize one extremely important note on the use of the
cadavers in practical classes. Some higher education institutions of Europe and North and South America are again abolishing the prac-

tice of cadaveric dissections for various reasons such as storage difficulties; toxicity to the health of teachers, technicians and students;
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reduction of teaching hours for Human Anatomy discipline; and the development of more modern teaching tools, through technology and
interactive media. I believe that these should not be neglected, but must be associated with cadaveric dissection, as a complement. This,

and only this, will allow health students to differentiate normal from abnormal in the human body, or what is variable or constant.

Throughout the world, Anatomists are considering to transform this monotony into something more attractive, less memorized and
more meaningful, through the use of methods that can complement and corroborate the use of the cadaveric dissection in Human Anat-

omy Laboratories.

Worldwide, Anatomy Laboratories have been experimenting with alternative methods that allow more attractive practical application.
Great success has been achieved through the use of some methodologies to complement the study of cadaveric dissection, such as experi-
mentation; games; multimedia technology; virtual laboratories; 3D virtual tables; imaging tests; theater plays; online courses with use
of laboratory; practical training exercises; drawing production; social networks; preparation of teaching materials by students; synthetic

anatomical models, as well as those produced by students themselves; functional models; and the use of practical classes scripts.

One of the main factors that compromise the use of cadavers in practical classes is the choice of toxic embalming methods. Formalde-
hyde is the oldest and most effective and still the most widely used method of embalming. Its properties allow the preservation of mac-
roscopic and microscopic features of tissues. It bears disinfectant properties against cadaveric bacteria and most fungi. It is composed of
methanol, resins and heavy metals, such as lead and cadmium. It has been proven to have toxicity and a high carcinogenic potential, ac-
cording to the International Agency for Research on Cancer [6]. [t irritates the respiratory, gastrointestinal and ocular mucous membranes
and it can cause cardiopulmonary changes [7]. In addition, it darkens and dehydrates tissues, promotes stiffness, coagulates blood very
quickly, contracts capillaries, low resistance and texture, limits surgical planes, making it difficult to identify small structures. Because of
its strong odor [8] and high power of environmental contamination many labs are considering to ban the use of formaldehyde despite the
obvious cost benefit. Many institutions have stopped using cadavers in Anatomy teaching, substituting cadaveric dissection by the use of

synthetic models or 3D digital desks.

Currently, anatomists are thriving to find new methods to allow the use of cadavers in practical classes and research. However, in the
meantime, there has been a significant decrease in the legal acquisition of human cadavers, in several parts of the world, leading some in-
stitutions to develop Body Donation Programs in Life. Several of these programs have been quite successful in international terms, such as
professor Andrea Oxley’s program at the Federal University of Rio Grande do Sul, Brazil [9,10]; or the Bodies donation program in North
American universities, which operate according to laws of each State [10]; and the Body Donation program of NOVA Medical School of the
New University of Lisbon, Portugal [2,12,13].

Modern embalming methods are under development to permit longer times of preservation for more updated and viable teaching
and research in human anatomy and surgical techniques training. The Walter Thiel embalming technique [14], also known as the Gratz
Embalming protocol is currently the most widely known and used in various higher education institutions worldwide. This method pre-
serves the quality and flexibility of the embalmed cadaveric material. It keeps disinfectant properties and has no odor [14]. After death,
the bodies are perfused with a solution of water, glycol, various salts, formaldehyde, chlorocresol and morpholine (the last three, in small
quantities), after which they are immersed in the same solution for a period of two to three months. After this period, the cadaver may
remain immersed in this solution, or wrapped in plastic bags with no necessity of refrigeration or vacuum storage for later use by students
and health professionals. In addition, this method allows the injection of dyes, such as colored silica into the vessels, thus adding more

realism to classes and surgical training [15].

In 1998, Coleman and Kogan [16] also developed a new different embalming solution to preserve corpses. It is composed of saturated
sodium chloride isopropyl alcohol, glycerol, phenol, a small concentration of formaldehyde, and water [16]. This achieved excellent tissue

preservation for 12 to 15 months, with preservation of natural color, flexibility and structure of the cadaver material [17]. It is an inex-
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pensive and logistically simple method, which preserves the body at room temperature [17], thus allowing its use for teaching, research

and surgical training.

Nowadays, the embalming method of excellence for dissections, which preserves texture, color and flexibility, while keeping the disin-
fectant properties against the cadaveric decomposition process, is proposed by Jodo Erse Goyri O’Neill [12] and collaborators of the Nova
Medical School of the New University of Lisbon in Portugal. Their method is referred by Brenner’s [8] and Balta’s., et al. [18] studies in
their respective review of the literature, as the most modern and efficient technique in cadaveric preservation. This method uses a mix-
ture of aliphatic alcohols, diethylene glycol and monoethylene glycol to produce a transparent, practically odorless, colorless liquid that
is denser than water. They observe that the use of this mixture delayed the process of decomposition, and it only requires refrigeration of
body at low temperatures, without submersion. Some of their embalmed specimens have surpassed five years of good quality conserva-
tion. This method has promoted good results in several human anatomical studies and PhD Research thesis in this educational institution
with publications in magazines of great international scientific relevance, such as Casal [19], Ribeiro., et al. [2] or Bettencourt-Pires [13],

as well as more than ten successful international Surgical Training and Postgraduation courses in Europe since 2009 [20].

We must remark the extraordinary advances and progress in the field of Human Anatomy studies since the implementation of these
new embalming methods and Cadaveric Donation Programs. As for those institutions that do not have easy access to human cadaveric
material, working with alternative methods is nowadays the way to solve the problem of teaching Anatomy in the absence of cadaveric
material for practical classes. The credible best alternative for such institutions is to start, as soon as possible, a fully legalized Program for
Bodies donation in life, and to develop research for the best embalming, lasting and effective methods to keep and conserve longer condi-
tioned collections of embalmed cadaveric material to be used for teaching, research and surgical training. As of today, even six years after
its publication, the most effective embalming technique remains that by Goyri-O’Neill’s., et al. [12], when compared with those of other
anatomists of this and other centuries, I should conclude with a note of emphasis for the irrefutable fact that, even with the technological

advances to development modern alternative methods of teaching Human Anatomy, the corpse can never and should never be replaced.
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