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Plastic Materials and Chemical Substances Used
for Kidney’s Anatomic Study
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Over time, anatomists have been concerned with the preservation of anatomical parts for a long time. Thus,
in the modern era, both colouring and fixing substances, as well as plastic and corrosive materials have
been used in the manufacture of corrosion and plastinated specimens. The ultimate aim was to make the
dissected anatomical specimens as lasting and accurate as possible. Thus, parenchymal viscera, which
have a certain tissue thickness, greater than in the tubular viscera, are more difficult to preserve and
obviously to dissect. The time required to preserve those increases accordingly. In our study we have used
62 formalized adult human kidneys, belonging to 31 bilateral dissected bodies, different age and gender, 20
males and 11 females. We have removed all the kidneys from the renal fossa and we have made 23
corrosion casts, and 39 specimens have been plastinated. There have been dissected 30 structures
considered as normal in size and morphological aspect and 9 have been preserved entirely because they did
not fit within the normal physiological limits. All 39 kidneys have been undergone to S10 Biodur rubber
silicone technique preservation.

Keywords: corrosion, plastination, kidney, S10 Biodur

The most efficient techniques over the years include
corrosion and plastination techniques. Starting with the
19th century, injection of plastic materials and fixing
substances into the blood vessel system led to a better
understanding of anatomical structures, both in vivo and
after their accurate dissection [1-3]. The highest efficiency
and best accuracy have been proven by plastination
techniques, by undergoing the anatomical structures to a
complex polymerization and silicone processes. These
have allowed the dissected parts to look as good as
possible for a long time without any risk of decaying in
time or toxicity.

Experimental part
We have dissected 62 formalized adult human kidneys,

from 31 bilateral bodies of different age and gender, 20
males and 11 females, belonging to Anatomy and
Embryology Laboratory, Department of Anatomy and
Embryology, Victor Babes University of Medicine and
Pharmacy from Timisoara.

We have made an in situ study for all the specimens, in
order to see the external morphological aspect and the
relationship between the kidneys and the surrounding
viscera. We have removed all the kidneys from the renal
fossa and we have made 23 corrosion casts, and 39 kidneys
have been plastinated. There have been dissected 30
structures considered as normal in size and morphological
aspect and 9 have been preserved entirely because they
did not fit within the normal physiological limits. All 39
kidneys underwent the S10 Biodur rubber silicone
technique preservation.

The plastination process comprises four phases:
fixation, dehydration, forced impregnation and final
treatment (hardening). In our laboratory we have
formalized the specimens to be plastinated, using a 10%
formaldehyde solution. For the fixation it has been used
200 mL + 15 g of potassium nitrate + 30 g of potassium
acetate. The fixation was carried out in a mixture of acetone

(95 parts) and formaldehyde (5 parts) at -25°C, for a period
of 24 days.

As a dehydration agent we have used a mixed acetone
and ethanol. The standard dehydration period is 4-5 weeks.
We have prolonged the period to 6 weeks, precisely
because of kidney plastination, which are parenchymatous
structures, full of water and fat. We have used only renal
sections during this standard period. We considered, like
other authors, that dehydration was complete when the
water in the last acetone bath was below 1%. We have
used as additional degreasing agent methylene chloride.
In particular, full renal specimens required a longer
dehydration time, even up to 8 weeks, to ensure total water
removal [4].

Forced impregnation required increased attention, being
the most important step in plastination. Using S10Biodur
rubber silicone, it was mandatory to make it at -25 ° C in a
vacuum chamber under reduced pressure. Having an
increased density of the specimens, the time required for
impregnation was also increased (3-4 weeks) [5].

Hardening is a process by which the polymer molecules
unite and harden the specimen (due to the use of the S3
Biodur curing polymer). Treatment with S6 Biodur as steam
is the final phase of the process, which, in order to be
durable, takes several months. Kidneys, as well as
parenchymal structure and density, require about 230-210
days of finishing process. We have finished the specimens
between 240-298 days [6,7].

The kidneys undergoing the corrosion process have been
studied in terms of intraparenchymatous variation,
regarding the variability of the renal pedicle, which is even
more difficult to achieve even by plastination. The renal
vasculo-ductal system has been injected with plastic
materials (E950-AGO nitrocellulose, paste II), based on
the method used by Nanu, Corondan and Bejan. Then, the
renal parenchyma has been subjected to corrosion with
hydrochloric acid. After completion of all stages, renal
corrosion specimens have been individually photographed
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and sorted according to the morphological type of the renal
artery [8-10].

 Results and discussions
We have preserved 9 full kidneys, 30 plastinated sliced

kidneys and 23 corrosion specimens after plastic injection
and subsequent corrosion.

Our studies have focused on the knowledge and
evidence of macroscopic and mesoscopic renal structures,
renal segments, renal pyramids, renal vasculature, and
normal anatomical variants. Also, kidney‘s pathology is
susceptible of being highlighted by plastination techniques.
Corrosion techniques have shown, in our case, the
existence of normal anatomical variants of variable
morphology. The size, shape, colour, and macroscopic
appearance of the kidneys have been highlighted by
plastination techniques using the S10 Biodur silicone
technique.

The three-dimensional distribution of renal anatomical
structures is evidenced by the use of modern imaging
techniques, but also by macroscopic and mesoscopic
dissection, corrosion and plastinated specimens. Corrosion
specimens have showed the spatial distribution of kidney
pedicle elements as well as their branches and their
relationship to renal parenchyma.

In a study published in 2017, Pop et all. [11] 150 kidney
underwent corrosion tecnique, in order to examine the
posterior segmentary renal artery and renal morphological
variability. The following morphological types were
identified: Type I, with bifurcation in an anterior and
posterior branch (in 92.67% of cases), type II, trifurcate in
anterior, posterior and upper or lower branches (in 6.00%
of cases ) type III, quadrifurcation in an anterior branch,
posterior, superior and inferior (in 1.33% of cases). And in
our study, we have met the typology I in 16 specimens, the
II typology in 7 specimens and the typology III in no
specimen. As percentages we are close to the limits found
in specialized literature: between 27.00 and 63.20% of the
cases. In literature, the morphological type I varies between
38.77 and 56.32%. Typology III, although found in literature
(2%), in our study no specimen have showed this variant.

Data correlation from anatomical studies with certain
specific kidney pathologies[12], but also with the
embr yological aspects that can lead to normal
morphological variants, implies a very good knowledge of
the renal vascular distribution, both of surgeons and of
nephrologists, and last but not least of students and
residents interested in renal pathology, including coeliac
and aortico-renal lymph nodes [13]. Modern methods for
identifying the morphological variants of the segmental
branches of the renal artery are plastination and corrosion.
These methods allow us to clearly highligh the three-
dimensional distribution of the renal artery and its branches,
as well as their relationship with the neighboring structures
of the renal pelvis, renal vein, renal pelvis, large and small
calyces lymph, nerves [14].

While plasticination allows cross-sectional structures
to be highlighted in a specimen, including renal
parenchyma, corrosion shows the spatial vascular
distribution of the studied renal elements [15-17].

Renal pedicle is a variable structural complex, which
can undergo both dissection, and plastination and
corrosion. The renal calyceal system and possible kidney
malformations can also be highlighted by these methods.
These substances have been successfully used in the
preservation of other parts of the body, such as the
dentoalveolar system or the femur bone, the concentration

and possible interactions with other substances being very
important [18-26].

Renal parenchymal resections can be performed with
minimal risk when the surgeon knows in detail the kidney
structures and the elements in relation to them. From
morphopathological point of view, it is useful to know the
distribution of these structures and in rare cases of
supernumerary kidneys or unilateral renal agenesis, both
plastination and corrosion methods are accurate for
studying of the specimens.

Fig. 4. Plastinated right
kidney (renal lobules, renal

pelvis, renal vessels). S10
Biodur technique

Fig. 1. Right kidney
(corrosion cast),

highlighting the venous and
arterial structures, as well

as renal pelvis

Fig. 2.  Left kidney
(corrosion cast),

highlighting the arterial
branches and venous

tributaries

Fig. 3.  Plastinated left kidney
(renal capsule, ureter, renal

artery). S10 Biodur technique

Conclusions
We have noticed that acetone is an ideal desiccant

solvent and is also a good degreasing agent for the kidneys,
since containing a large amount of fat. However, due to
the high cost it is advisable to use a mixture of acetone
and ethanol.

Plastination allows for anatomical specimens a high
resistance to maneuvering as well as no toxicity.

The use of plastination also allows the study of external
and internal feature of specimens, both for medical
(research) and educational purposes.

Plastic materials injection and corrosion afford the
spatial study of renal vessels but also the identification of
different renal morphological types.

Both plastination and plastic materials injection enable
the study of the normal and pathological kidney.
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