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Application of acrylic emulsion Liquitex R for injection studies of the vascular
system of human myomatous uteri was analysed. It was found that this injection
mass does not penetrate the capillary bed of human organs, but it is useful in
studies carried out on the blood supply of the human organs removed from
cadavers. The results were compared with the studies performed with the help
of immunohistochemical tests for von Willebrandt’s factor.
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INTRODUCTION
Classical injection technique is contributive in the

development of studies of the vascular system of
regular anatomical structures, as well as pathologi-
cal changes, i.e. neoplasmatic tumours [4, 14, 17].

MATERIAL AND METHODS
Acrylic emulsion Liquitex R (Binney and Smith Com-

pany, USA) is a professional quality medium, polymer-
based paint, which is available in different viscosities.
It can be mixed to change paint consistency, drying
rate, absorption rate and texture. The emulsion is com-
posed of minute solid particles of plastic resin sus-
pended in water. It dries rapidly, is water insoluble, is
highly flexible and does not yellow with age.

The studies were carried out on 30 uteri, obtained
from cadavers. The autopsies were carried out in the
Forensic Medicine Institute of the Medical College

of the Jagiellonian University. The uteri were inject-
ed with water solution of the acrylic emulsion (Liq-
uitex R, Binney and Smith, USA). Next the uteri were
perfused with heparinised saline (12.5 IU/ml, 37oC),
containing 3% Dextrane (molecular weight 70,000)
and 0.025% Lidocaine, through ball-needles mount-
ed bilaterally in the uterine vessels, to remove the
blood and clots from the vascular bed. The perfu-
sion was continued until the fluid flowing from the
vessels was clear and water-like. Next the vascular
bed was filled with injection mass, using a 20 ml
syringe. The injection was continued until filling of
the smallest vessels of the perimetrium, seen with
a naked eye. The injected uteri were stained in 10%
formaldehyde solution for about two weeks. Next
the uteri were cut into slides (6 mm wide). The pre-
pared material was dehydrated in rising concentra-
tions of ethyl alcohol beginning with a concentra-

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Via Medica Journals

https://core.ac.uk/display/268451927?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


158

Folia Morphol., 2003, Vol. 62, No. 2

tion of 50%. Next the specimens were diaphanised
in a mixture of absolute alcohol and methyl salicy-
late (proportions 3:1, 1:1, 1:3) and then they were
diaphanised in pure methyl salicylate. The whole
specimens were next analysed under a light micro-
scope (PZO type Mst-130), using 5 to 80 ¥ magnifi-
cation. At 25 ¥ magnification the scale was an equi-
valent of 14.5 µm.

Next, successive slides of the myomatous uteri
injected with acrylic emulsion were prepared. Exci-
sions were taken from the prepared material after
its dehydration in rising concentrations of ethyl al-
cohol and immersion in methyl benzoic and benzene.
The slides were immersed in paraffin and cut into
fragments 4 µm wide. Next they were dyed with
haematoxilin and eosin. The material was studied
under the light microscope using the magnification
5 to 40 ¥.

A few prepared slides were deparaffinised, hy-
drated and prepared to be tested for von Wille-
brandt’s factor. The primary antibody, anti Human
von Willebrandt factor (Dako company) and EnVi-
sion complex + HRP/MO, was used for immunochis-
tochemical reaction (ratio 1:50). Next the antigen
(cells of the vascular endothelium) was unveiled with
the help of citrate buffer (pH 6.0) in the microwave
(750 W). Carbazole was applied in colour reaction.
The material was studied under the microscope at

magnifications between 20 and 330 ¥. The results
were documented with the help of photographs.

RESULTS
Uterine leiomyomas are the most common benign

tumours of the female internal genital organs [3, 6].
Acrylic emulsion Liquitex R does not penetrate through
the capillary bed because of the size of its molecules
and high viscosity (Fig. 1, 2). It is well observable in
typical histological specimens (Fig. 3) and slides show-
ing the immunochistochemical reaction for von
Willebrandt’s factor. High magnifications of the
transverse sections revealed the network of small
blood vessels, usually not filled with acrylic emul-
sion (Fig. 4), but visible in the immunochistochem-
ical reaction [22].

DISCUSSION
Injection of isolated adult human organs can be

complicated with impediments dictated by delay,
which must occur between the time of death and
the moment of procedure preparing the material for
research [1, 2, 16, 21, 22]. The walls of the vessels
become more permeable due to possible necrosis.
That is why when we carry out the studies on the
dissection material, a certain part of it is eliminated
during the initial stage of research. However such
studies should be undertaken due to the number of

Figure 1. Uterus of 50-year-old female with subserous leiomyoma. Transverse section of specimen injected with water solution of acrylic
emulsion Liquitex R (Binney and Smith, USA), diaphanised in methyl salicylate; GPr — radial arteries, TS — spiral arteries, M — leiomy-
oma, A — arterioles.
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valuable studies that were published, based on the
observations of injected vascular beds of human fo-
etuses as well as of the dissection material obtained
from adult human cadavers, which was different
from adult human uteri [16, 18, 19]. Several studies

of vasculature of different human organs using acry-
lic emulsion Liquitex R [18, 19] or other types of dyes
[1, 2, 5, 7–13, 15, 20, 21] were carried out but none
of them was carried out with the help of immuno-
histochemical reaction.

Figure 2. Uterus of 41-year-old female with small subserous leiomyoma. Sagittal section of specimen injected through the uterine arte-
ries with water solution of acrylic emulsion Liquitex R (Binney and Smith, USA), diaphanised in methyl salicylate; D — fundus of the uterus;
M — leiomyoma, PT — posterior surface, PP — anterior surface, JM — uterine cavity, TS — spiral arteries, SzM — uterine cervix.

Figure 3. Uterus of 71-year-old female. Margin of the leiomyoma. Uterine veins injected with water solution of acrylic emulsion Liquitex R
(Binney and Smith, USA), dyed with haematoxilin and eosin; O — margin of the leiomyoma, Ż — small venous vessels penetrating the
tumour.
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CONCLUSIONS
Water solution of acrylic emulsion Liquitex R (Bin-

ney and Smith, USA) is an advisable and useful fil-
ling mass, used in studies of the vascular system of
human organs. Limitations resulting from lack of
penetration through the capillary bed can be com-
pensated by classic histopathological research and
immunohistochemical test, i.e. application of anti-
bodies binding von Willebrandt’s factor, which can
be visualised with the help of an appropriate colour
reaction.
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