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Questions and answers about lard-based vascular perfusion technology in cadavers



Question: What perfusion material did we initially use for vascular perfusion in

cadavers?

Answer: We initially used the classic latex vascular perfusion method. However, during the
dissection process, severe latex leakage occurred, resulting in very poor dissection
experience and low experimental efficiency. On this basis, we believe that this classic

perfusion method has a certain technical threshold.

Question: How did we come up with the idea of choosing a temperature-sensitive

perfusion material?

Answer: Reviewing the classic books on anatomical technology[1], temperature-sensitive
perfusion material first came into our view and attracted our interest. A literature review
revealed successful use of the gelatin infusion method in cadavers[2,3]. We previously
conducted experiments using this method, and the results revealed that the preparation of
gelatin was rather difficult. We also noticed other temperature-sensitive perfusion materials
but reported that they had higher melting points and might cause vascular damage. On this

basis, we attempted to find a more ideal temperature-sensitive perfusion material.

Question: How was lard-based vascular perfusion technology discovered in cadavers?

Answer: The discovery of this technology was purely coincidental. In summer, lard is liquid
at room temperature and solidifies shortly after being placed in the refrigerator, and it also

has a certain strength. Judging from the perspectives of temperature control and strength



after solidifying, the lard seems to be an ideal vascular perfusion material. A brief literature
review revealed no relevant reports on lard perfusion technology; thus, we used and reported

this technology for the first time[4].

Question: What are the steps of lard-based vascular perfusion technology in cadavers?

Answer: The technical steps are relatively simple. The key is to pay attention to temperature
control. At approximately 30—40°C, the dye was added to the lard according to personal
preference. The mixture of the dye and the lard was stirred with a stripping rod. After
vascular catheterization and fixation, a mixture of lard and dye is injected into the blood
vessel. The infused specimens are then placed in a foam box containing a mixture of ice and
water for approximately 3 to 4 hours. The subsequent anatomical operations were conducted

in a low-temperature environment (10-15°C)[4].

Question: What are the efficiency and safety of lard-based vascular perfusion

technology in cadavers?

Answer: The vast majority of our experiments have adopted this technology. To date, 11
papers have been published, indicating that the reliability and repeatability of this technology
are extremely high. Since this technology was used, the efficiency of our experiments has
greatly increased. Moreover, all the steps of this technology do not involve any harmful

substances, so it is environmentally friendly[4-14].

Question: Why do some articles use lard refined by the author themselves[4,8], while

others use lard purchased from supermarkets?



Answer: In our early anatomical studies, we reported that the hardness of adipose tissue in
different parts of pigs varies. We suspected that lard extracted from harder adipose tissue
might be harder than that extracted from softer adipose tissue. Therefore, in our early articles,
we used lard extracted by us. In an experiment, the lard we refined ran out, and we could
only buy lard from the supermarket. As a result, we found that the lard we bought had an
ideal strength after hardening. Therefore, in our later articles, we used lard purchased from

supermarkets, which further simplified the steps of this technology.

Question: Why do some articles use electric pressurization devices to inject lard[8,11],

while others use manual injection[4-7,9,10,12]?

Answer: In the early stage, to enhance the repeatability of the experiment, we used an
electric pressurizing device that could set a specific perfusion pressure. An electric
compression device has advantages when it is used to infuse lower extremity blood vessels,
but it is completely useless when it is used to infuse isolated organs such as the liver, kidney
and heart. Moreover, we attempted manual perfusion of lower extremity blood vessels,
which could completely achieve the ideal perfusion effect. Therefore, all our subsequent
experiments adopted manual perfusion. This further reduces our reliance on experimental

equipment and simplifies the steps of this technology.

Question: Are there any requirements for the configuration ratio of lard to dyes?

Answer: There are no special requirements for the configuration ratio of lard to dyes. It is
entirely based on the experimenter’s own preference for color, which further simplifies the

steps of this technology.



Question: Why do some articles emphasize that this technology is used in the

winter|[5,8,11,12]?

Answer: This technology was discovered by us in the summer. There are still some
problems associated with its application. For instance, during the dissection operation, the
samples need to be placed on ice, which increases the difficulty of the experiment. The
experimenters have to expose their hands to the low-temperature environment for a long time,
and the experimental experience is not ideal either. However, when we conducted the
experiments in the winter, we found that at room temperature, the injected lard was solid and
had satisfactory hardness, greatly simplifying the steps of this technology. Both the
experimental efficiency and the experimental experience are very satisfactory. Therefore, we
discuss this discovery in particular in the article. This discovery also has guiding significance
for colleagues with standard laboratories; that is, the temperature during anatomical

operations can be controlled at approximately 10—15°C.

Question: Why do we fail to compare this technology with other perfusion

technologies?

Answer: This is determined mainly by the purpose of the experiment and the experimental
conditions. The classic latex perfusion method is often used for specimens that have to be
preserved for a long time and is the most widely applied method. However, this method is
usually carried out in a standard laboratory and is not suitable for home-based research. The
purpose of our experiment is home-based scientific research. Our experimental conditions
are limited. The samples are disposable after use. There are no special requirements for the

hardness of the vascular perfusion material. As long as there is no leakage during the



dissection process, the experimental requirements can be met. Although there are other
temperature-sensitive perfusion materials, they can easily cause vascular damage, or they
need to be prepared, and the operation is somewhat cumbersome. Therefore, these
technologies are not our choice. Our experience shows that lard-based vascular perfusion

technology in cadavers seems to be tailor-made for in-house-based research.

Question: Can this technology display capillaries?

Answer: This technology can fully display arteries at all levels, including capillaries. In our
earlier research, this technology clearly displayed the capillaries on the surface of the
periosteum [4]. The second key technology we are currently applying for a patent also fully
confirms this point. It has long been reported that similar temperature-sensitive perfusion

fluids (such as gelatin) can be used in the study of microcirculation [3].

Question: How can we fully leverage the advantages of temperature-sensitive perfusion

fluid in cadaveric surgery training?

Answer: The appropriate temperature should be selected on the basis of the research purpose.
For instance, from the perspective of vascular anatomy, operations should be conducted at a
low temperature (10-15 °C) so that the anatomical field of view is clear. From the
perspective of simulating clinical practice, we should operate at high temperatures (around
30 °C) . Although the field of vision is not ideal, it does simulate clinical reality to the

greatest extent [15].

Question: How can this technology be utilized to shorten the time for preparing

cadaver specimens?



Answer: Our earlier research indicated that the tissues of cadaver specimens harden after
long-term storage, which might lead to incorrect conclusions [9]. This technology itself takes
only a few hours to harden lard, but we have reported that the hardening time can be further
reduced. For instance, when only superficial tissue is taken as the research object, exposing
that area to ice for approximately ten minutes can achieve lard hardening. For instance, when
free organs are taken as the research object, they can be free and then soaked in a mixture of

ice and water for approximately ten minutes to harden the lard [15].

Question: Does this technology have any special requirements for the color of dyes?

Answer: In our early research, we advocated that the choice of dye color should be based on
personal preference. However, we currently recommend the use of black dye for in vivo
anatomical studies because black dye is conducive to creating a distinct color contrast with
the surrounding red muscles. We also suggest that for blood vessels that need to be displayed
in vitro, it is best to use red dye, as red blood vessels have better visual effects after being

displayed in vitro.

Question: Will the key points of this technology be updated regularly?

Answer: We will regularly summarize our experiences and insights gained during the use of

this technology and update them here.
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