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Abstract
Cadaver and organ embalming-fixing solutions have a long history.
The aim of this study is to follow this historical adventure step by step
and to consider the point of embalming and fixation solutions. This study
was carried out on the literature published to Google Scholar, PubMed,
and Science Direct between 2000 and 2021. During the search, “cadaver,
cadaver dissection, cadaver detection, cadaver use, cadaver embalming,
cadaver preservation and organ preservation” were chosen as keywords.
The discovery of formaldehyde in 1869 was clearly a turning point for cadaver
and organ embalming-fixing solutions, and formaldehyde-based solutions
are widely used even today. However, in addition to formaldehyde-based
solutions, there are methods such as plastinization, paraffinization, resin
embedding methods. It is clearly seen in the literature that formaldehydebased solutions have serious side effects in terms of human health.
Therefore, scientists have developed different methods. However, these
methods have both application difficulties and accessibility problems
compared to formaldehyde-based methods. Solutions that can prevent
these problems should be produced in a short time.
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Introduction

The cadaver is an indispensable element of
education in order to maintain anatomy education and to
process it in a healthy way. In order for the cadaver to be
used for training purposes, a preliminary process called
embalming and fixation is required [1-3]. Embalming
and fixation reduce the risk of infection and ensure that
the cadaver is used and stored for many years. There
are some differences between these two methods, such
as the solution used and the method of application.
Thiel is the most commonly used solution for
embalming, while formaldehyde is the most commonly
used solution for fixation. This chemical difference
creates some differences about the flexibility, internal
structure and integrity of the cadaver [4-7]. While the
solutions used in embalming are generally applied on
the cadaver, the solutions used in the fixation process
are injected into the veins. This injection is usually
performed using the common carotid artery, femoral
artery, and femoral vein. However, if the integrity of
the cadaver is impaired or there is any problem in the
veins, it is performed in regional applications. The
amount of solution given during injections and the rate
of administration directly affect the quality of cadaver
detection [7, 8].
Preservation of cadavers and organs dates back to
the 6000s. Social and religious beliefs are among the
most important reasons why it dates back to ancient
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times. Because for most societies, death is seen as a
sacred event and man is seen as God's representative
on earth. Also, in most ancient cultures such as Egypt,
the preservation of the body meant eternal life. It was
believed that if the integrity of the body was broken
or it started to rot, this person was expelled from the
hereafter. For this reason, it is of great importance for
individuals to store the cadaver properly for many
years. In ancient times, salt, alcohol and herbal mixtures
were used to preserve cadavers and organs [8-11]. In
the Middle Ages, it was common for mummification to
remove organs, immerse the whole body in solutions,
and plant plants in different parts of the body. In the
following years, the idea of giving embalming solutions
to the circulatory system became widespread. In 1326,
Alessandro Giliani made attempts to introduce solutions
into the vascular system. Leonardo Da Vinci, one of the
important anatomists of the century, injected the liquids
(lavender oil, sodium nitrate, turpentine) prepared for
fixation into the ventricular and arterial system of the
cadaver. In the 18th-19th centuries, American Thomas
Holmes became the father of modern mummification
with his work with alcohol and various chemicals on
4000 soldier cadavers. The discovery of formaldehyde
by August Wilhelm von Hofmann in 1869 was a turning
point for cadaveric detection. A very short time later,
Laskowski developed the Geneva fixation solution
using glycerin to prevent the cadaver from hardening
9

and drying out. Since these dates, many cadaver detection
solutions based on formaldehyde have been developed [1, 8, 10,
11]. It is available in different methods as well as formaldehydebased solutions. For example, plastinization, paraffinization,
epoxy resin embedding, alkyd resin [12-14] methods are also
available [15]. Plastinization was established in 1978 by Prof.
Dr. It was found by Gunther von Hagens at the institute of
anatomy and pathology at the university of Heidelberg [16]. The
parafinization method was developed by Deegener and Brendt
in 1914 [17].
The aim of this study is to reveal the adventure of cadaveric
and organ Deciphering solutions from the past to the present, the
differences between each other, advantages, disadvantages and
the point at which it has come.

Material and methods

The study was conducted using the Pubmed, Google
Decadal and Science Direct search engines. The keywords
“cadaver, cadaver dissection, cadaver detection, cadaver
Decontamination, cadaver embalming, cadaver preservation
and organ preservation” were entered into the search engines
Table 1

Table 2

As a result of the literature search, it was clearly seen
that cadaver and organ preservation procedures date back to
very ancient times and have gained a serious path with the
discovery of formaldehyde (Table 1). It was observed that
formaldehyde-based solutions continue to be widely used today
(Table 2). However, it is clearly reported that formaldehydebased solutions have serious side effects on the health of expert
anatomists working in this field, and are even a carcinogenic
substance. In order to cope with these side effects and to better
preserve the integrity of the cadaver, various methods are
being applied today. The main ones are plastination and resin
embedding methods. The spread of these methods has a serious
importance for the health of anatomists and health students.

Important Developments
The first injection for detection was made into the cadaver by Leonardo Da Vinci.
Thomas Holmes (the father of modern embalming) performed embalming on 4000 cadavers of soldiers using alcohol,
arsenic, mercury.
August Wilhelm von Hofmann discovered formaldehyde.
Laskowski used glycerin to prevent the cadaver from drying out and developed the Geneva solution.
The paraffinization method was developed by Deegener and Brendt.
Prof. Dr. Gunther von Hagens discovered plastinization.

Formaldehyde-based solutions

Name of The Solution
Erskine
Spence
Larssen
Norville
Cambridge
Theil
Modifiye Larssen
Logan
Saturated Salt Solution

Conclusion

Contents of the Solution
Formaldehyde, Ethyl Alcohol, Phenol, Glycerin, Sodium Arsenate, Salicylic Acid, Chlorthymol
Formaldehyde, Methyl Alcohol, Water Glycerin, Phenol
Formalin, Distilled Water, Sodium Chloride, Sodium Bicarbonate, Chloral Hydrate, Sodium Sulphate
Formaldehyde, Sodium Nitrate, Glycerin, Citronel oil, Borax, Boric Acid, Eosin
Formaldehyde, Water, Ethanol, Polyethyleneglycol, Citricidal
Formalin, Alcohol, Boric Acid, Ammonium Nitrate, Sodium Sulphate, Potassium Nitrate, Propylene Glycol, Stock II, Morpholine
Formalin, Sodium Sulphate, Sodium Bicarbonate, Water, Glycerol, Chloral Hydrate, Sodium Chloride
Formaldehyde, Phenol, Alcohol, Glycerin
Formaldehyde, Phenol, Salt, Isopropyl Alcohol, Water, Glycerin

The discovery of formaldehyde was a turning point in
the embalming and fixation of cadavers and organs. One of the
most important pillars of this turning point is that formaldehyde
is easy and accessible [1, 3, 8]. However, in addition to these
advantages of formaldehyde, it also has many disadvantages.
Experimental studies have shown that formaldehyde both
causes various diseases in the respiratory, nervous, reproductive
and digestive systems and has a carcinogenic effect. In the
respiratory system, inflammation in the nose and throat,
pulmonary edema, cough, pneumonia, lung cancer, embryo
deaths in the reproductive system, fertility, cryptoorchidism,
perforation in the digestive system, ulcer, diarrhea, stomach
inflammation, abdominal pain, mutation in the nervous system,
tumor, behavioral disorder, It has been clearly stated in the
literature that it causes headache, epilepsy and anamol [1720]. These harmful effects of formaldehyde have led scientists
to find methods that will threaten human health less. As a
10

Results

Significant developments in cadaver embalming and detection

Year/Century
15-16. century
18-19. century
1869
1886
1914
1978

for scanning and a detailed scan was performed. During the
search, articles that were not suitable for our purpose were
decommissioned. The screening years were deciphered between
2000-2021. About 97,900 articles were found that matched the
keywords. Later, 21 of these articles were selected.

result, plastination and resin embedding methods, which are
less harmful to human health, have been developed. Although
the cadaver and organ to be preserved during the plastination
process are exposed to many chemicals, this rate is reduced to a
minimum during use and becomes less threatening to health [16,
21].
Cadaver and organ solutions have made a serious
progress over time, and this way has made it less threatening
to the health of individuals working and trained on cadavers
and has made the cadaver to be used more effectively for many
years.
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