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Abstract

Over the past decade, the role of anatomical teaching in the undergraduate medical curriculum has
changed considerably. At some medical schools, active dissection of cadaveric specimens is gradually
being replaced by prosection-based methods and other resources such as e-learning, use of plastinated
materials and models. Academic faculties in some of our medical schools are recently obtaining
necessary skills in plastination technology which would aid in the future production and usage of
plastinated prosections. The latter would be used as adjunct to wet cadaveric specimens in undergraduate
anatomy teaching. The aim of this study was to examine students’ views on the use of plastinated
prosections for their anatomical learning. This was a cross-sectional study using questionnaires and
focus group for data collection. The questionnaire was completed by 280 undergraduate medical and
anatomy students out of 300 (response rate 93%). The majority of students (70%) have never heard of
plastination before while 40 % of the remainder heard through the internet.  Also, 94.29% rated
plastinated prosections as a valuable resource for their anatomical learning and would want to learn
about the technique. While 75% of respondents felt that students would benefit immensely from
plastinated prosections, more than 78% said it should be used alongside other cadaveric materials. We
conclude that plastinated prosections are an adequate resource for the early stages of undergraduate
training, but that the learning experience may be further enhanced by providing opportunity for the study
of wet cadaveric material.

Introduction
There is no little doubt that in the 21st century,

students are becoming completely dependent upon the
World Wide Web (www) for acquiring information and to
seek additional resources. As medical educators, we
have to modify our attitudes towards the whole process
of teaching basic medical sciences including anatomy
specifically on the application of newer methods of
impacting anatomical knowledge to our students. This is
because the entire world of medical education is moving
towards the direction of application based teaching and
learning, so as to provide and show the students the

clinical importance of the basic topics they learn in the
medical curriculum [1].

In an attempt to increase motivation and enhance
anatomical learning by students in medical colleges,
various methodologies have been introduced by
respective faculties across the world. This includes the
use of prosections versus dissections of cadaveric
materials [2, 3], problem-based learning (PBL) [4, 5],
virtual-reality surgical simulators [6], computer-aided
instruction [7] amongst others. Plastination was
introduced by Professor Gunther von Hagens in 1977 [8]
as a method of preservation of cadavers and biological
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specimens keeping it fulsome, lifelike and indefinitely
antiseptic. Since its introduction, this technique has
undergone rigorous and continuous innovations by the
various experts and institutions where it has been applied
as a teaching/learning resource for training of students
[9-11]. Plastination is the most important technique
recently developed for the preservation of biological
specimens [12].

Plastinated specimens are dry, durable,
odourless and give a true to life appearance. Human
plastinated specimens are today’s milestone in medical
education and become an ideal teaching tool not only in
anatomy but also in pathology, obstetrics, radiology and
surgery [9]. Since its introduction, it has gained wide
acceptance throughout the world [13]. However, in most
of the medical colleges in Nigeria, this technique is yet to
be fully operational as an additional learning tool for our
medical and basic sciences students even though some
of the academic faculty members have acquired
prerequisite skills in plastination.

Most Nigerian medical schools still experience
difficulties obtaining adequate and regular supply of
cadaveric materials. Presently, the major source of
anatomical material comes from unclaimed bodies
collected from hospital mortuaries [14] and this is
competed for between the old medical colleges as well
as the newer private medical schools. This has
necessitated some institutions of higher learning
switching over to the use of virtual cadavers [15].
Moreover, the use of cadavers for dissection has been
identified by some as expensive, time-consuming and
potentially hazardous [16]. These factors have reduced
the effective learning of students by limiting them to few
cadavers/prosected specimens.

Therefore, this survey was formulated and used
to assess students’ awareness and knowledge base of
plastination and to sensitize and create the much needed
awareness for its introduction and use as an adjunct tool
for learning anatomy in our medical colleges.

Materials and Methods
This was a descriptive cross-sectional study

with sample population consisting of medical/anatomy
students from various medical schools in Nigeria. A total
of three hundred structured questionnaires were
distributed to students who participated at the 10th Annual
Conference of the Society of Experimental and Clinical
Anatomist of Nigeria held in Enugu State University of

Technology auditorium, Enugu, South Eastern Nigeria,
24th to 26th March, 2011. The questionnaire was
administered in the conference as it afforded ample
opportunity to have a large assemblage of most of the
students in basic sciences (anatomy) as well as the
medical students from the various medical colleges
across the country all in one venue. The questions were
designed to get basic demographic data of participants,
their use of various learning aids and awareness of
preservation techniques for cadavers, awareness of
plastination with a comparison with other methods as
well as associated hazards. The questionnaires were
distributed to students while they were seated at the
auditorium and retrieval of completed questionnaires
was done at the end of the day. At the end of the
programme, two hundred eighty respondents completed
and returned the questionnaires. A sample is attached
for reference. Analysis was done using relevant statistical
tools and the results are presented below.

Results
While 215 (76.79 %) of respondents have been

taught using teaching aids, 50 (17.86 %) said they have
not been taught and 15 (0.54 %) had no idea of the
question. 199 (71.07 %) of respondents were aware of
the health hazards of formalin, 68 (24.29 %) were not
aware and 13 (0.05 %) did not know anything about the
question.

Table 1: Distribution of respondents’ opinion on learning/teaching
aids.

When asked if they have heard about plastination
before, 75 (26.79 %) said yes, 196 (70 %) said no and 9
(0.03 %) did not respond. Of the number that said yes,
3 (4 %) heard through their fellow students, 10 (13.33 %)
through conferences, 22 (29.33 %) indicated that it was
used in their institution, 30 (40 %) via the internet and 10
(5.33 %) via other means. 238 (85 %) of the respondents
have never seen a plastinated specimen before while
only 42 (15 %) affirmed they have seen.

Table 2: Preservation methods utilized and reasons.
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When asked if plastinates would benefit students’
learning in anatomy, 210 (75 %) said yes, 7 (2.5 %) said
no while 63 (22.5 %) did not know. However, when asked
if plastinated specimen could replace cadavers, 93
(33.21 %) said yes, 100 (35.71 %) said no while 87
(31.07 %) did not know. 219 (78.21 %) of the respondents
supported using plastinates alongside cadavers, while
only 7 (2.5 %) said no and 54 (19.29 %) did not know.

museums and teaching and research of bioscience
demand up-to-date biological specimens with high
volume of technology. Modern specimen-making
technique is a comprehensive science involving multiple
subjects, fields and skills, and a fine craft integrating
anatomy, biology, aesthetics, chemistry etc.

Plastination which employs polymers to preserve
biological specimens is recognized as ‘the greatest
progress of morphology preservation technology in the
20th century’. The commercial production of plastinates
of whole bodies, slices, animations from plastinates  [19]
and organs for use in anatomical education are readily
available and are been produced by various centers
across the world where the technology and expertise
abound.

This paper reports a descriptive survey carried
out on the present methods of preservation of biological
tissues and the awareness of plastination, as a learning
resource and method of preservation. Anatomical
learning, over the years has received much attention,
from cadaveric dissections [20], use of multimedia tools
[21], problem-based learning [5] and other forms of
‘cadaverless gross anatomy’ [22] to plastination [13, 23,
24] . These changes have also been strengthened by the
rampant curriculum reviews that arise due to newer
discoveries in molecular biology and other information to
be taught to students of anatomy. This has also not been
helped by the financial constraints many medical faculties
face in maintaining a dissection course/laboratory for
teaching/learning [22].

Pashaei (2010) describes plastination as a
combination of science, technological phenomenon and
artistic events in association with cultural aspects of life
and death [24]. This technique has become relevant as
a useful supplement in learning of anatomy because
plastinates are dry, touchable, and odorless and removes
the horror of wetness associated with cadaveric materials
while retaining touchability- a sense of authenticity. Our
medical schools are yet to benefit from this resource but
there is increasing need for its introduction as some
experts in the academia are already acquiring the
expertise and majority (over 94%) of the students
themselves are eager and willing to also learn the
technique. This zeal is what is actually needed to push
for greater synergistic approach between teachers on
one hand and students (who are the end beneficiaries)
on another end towards creating a robust platform for the
introduction of plastination and plastinates in our medical
schools.

Table 3: Grading of learning aids by respondents.

Majority 264 (94.29 %) of respondents said
there would want to learn about plastination while only
16 (5.71 %) did not know or respond. When asked if
plastinates could be graded better than cadavers, 72
(25.71 %) said yes, 72 (25.71 %) said no while 136
(48.57 %) did not know.

Discussion
The diversion of medical students from cadaveric

morphological study to the digital world can be avoided
by providing an Anatomy Laboratory with a full range of
plastinated specimens [8]. The use of these medical
images in the teaching of anatomy is a by-product of
medical imaging technologies. Radiographs, CT, MRI,
ultrasound, laparoscope, plastinated specimens, models,
charts, histological slides, bones, dissection, web-based
CD packages, diagrams and case studies with relevant
questions and answers are the wide range of available
facilities that should be available in an anatomy resource
centre [17]. Traditional specimens can no longer meet
the demand of current development due to their
limitations. It may be pointed out that cadavers may also
present a number of disadvantages such as color, smell,
texture and cannot be palpated or auscultated as in a
real life [18]. Constructions of natural and scientific
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With the challenge of shortage of cadavers in Nigerian
medical schools linked to increasing number of newer
medical colleges and students [25], it would be naive to
believe that our medical schools would completely
abandon the use of cadaveric materials preserved with
formalin. However, with increased risk of various harmful
effects following the use of formaldehyde, more than
74% of the respondents were aware of this but yet had
no other option available as alternative. This aligns
positively with the report of Coleman (1995) [26] where
it was indicated that there has been an increasing
awareness of the potential health hazards of
formaldehyde exposure in recent years.  Hence, any
methodology or technique that would decrease the level
of exposure to formaldehyde should be explored;
plastinates offer this excellent alternative as it lowers the
risk of undue exposure to formaldehyde with higher
health and safety regulations.

With all the modalities available in the anatomy
resource center, plastinates inclusive, students can get
a good amount of hands-on experience that will help
them understand and retain the acquired knowledge in
anatomy. Plastinates can be developed into 3-
dimensional anatomical animations and images that will
provide dynamic information that would otherwise be
unobservable by the student [16]. This aspect has been
extensively applied in many medical colleges across
Europe and America [19].

The search for newer low-formaldehyde
alternatives to cadaveric materials for use in our medical
schools will have to surmount the major drawback of lack
of basic and practical knowledge on modern innovations
as corroborated in a study by Ajao et al. (2010) [27].
However, there is positive outlook on the future of
plastination with the enthusiasm and interest shown by
respondents in this study. There is no doubt that students
in our various medical schools will be the ultimate
beneficiary as this anatomical technique of preservation
(using plastinates) becomes more realistically functional.

Conclusion
We conclude that the advocacy of preservation

of tissues by plastination has been gradual in developed
countries. However, the extent to which it may make an
impact in the developing countries like Nigeria appears
to depend on cost effectiveness and feasibility of
implementation as well as provision for training of
personnel.
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