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SUMMARY

We illustrate here why today practical teaching in
preclinical anatomy is important and why the use
of human cadavers is still essential for learning
human anatomy by taking two examples. We ex-
plain why it is important for a student to be able to
dissect and learn anatomy by exploratory anato-
my. Several alternatives are discussed and mod-
ern teaching tools are illustrated with on-line and
computer-based resources, anatomical models,
reconstructions and radiographic images that
could supplement the traditional dissection cours-
es. Newer techniques such as anatomical body
painting, projections, ultrasound or living anatomy
may help in the understanding of topographical
anatomy. We underline the authenticity that comes
from wusing human tissue and consider the
strengths and limitations of different teaching tools.
Here we discuss also how far one should go in
teaching anatomical variations in preclinical teach-
ing. In Europe there is no consensus regarding
anatomical teaching, and each institution has its
own curriculum. It would be helpful to set up an
anatomical data bank with images and PowerPoint
slides that could be used in teaching programs.
Here the Trans-European Pedagogic Anatomical
Research Group (TEPARG) for Europe and the
International Federation of Associations of Anato-
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mists (IFAA) at an international level could play an
essential role.
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INTRODUCTION

“It may be true that doctors do not need to dis-
sect a cadaver or study a prosection in order to
practice, but if it can improve their understanding
of what they do and why they do it, this surely has
to benefit both for the safety of the patient and the
satisfaction of the doctor as a profession-
al” (Turney, 2007). The practice of dissection
teaches students not only the foundations of ana-
tomical knowledge, but also favors the develop-
ment of professional competencies (Bockers et al.,
2012). Here, we will provide two examples, one
from Spain and the other one from Switzerland, on
how to organize preclinical anatomy teaching and
discuss some teaching tools for practical anatomy.

SPAIN: FACULTY OF MEDICINE AND DENTIS-
TRY OF THE UNIVERSITY OF THE BASQUE
COUNTRY (UPV/EHU)

The methodology for practical teaching of preclin-
ical anatomy discussed below is used in about half
of the medical faculties of Spain. However, even
among these, the distribution of the materia ana-
tomica by semesters and subjects of the medical
curriculum varies from one university to other. As
well, teachers in charge of teaching anatomy can
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belong to departments that either have explicitly
the term anatomy (or morphology) in their name,
or be integrated with other specialties. Specifically
at the University of the Basque Country (UPV/
EHU), the Department of Neurosciences is on
charge of teaching anatomy (that is, embryology
and organogenesis, gross anatomy and neuroana-
tomy) in addition to psychology, psychiatry and
clinical neurology. Twenty-four teachers of this
Department of Neurosciences, ranking from assis-
tant to full professors, are enrolled for teaching
anatomy in Medicine, Dentistry, Pharmacy, Human
Nutrition and Dietetics, Physical Education and
Sports, and Physiotherapy Degrees. Twelve of
those above-said 24 teachers are assigned to the
medical degree; half of these 12 teachers, all of
them senior teachers, hold in turn a medical de-
gree.

The total number of students that are currently
enrolled in the First Year of UPV/EHU medical de-
gree is admittedly high (some over 300, see be-
low). As in other Spanish faculties of medicine,
such a number has increased in recent years be-
cause of the need of teaching medical doctors to
attend the enlarged population currently living in
Spain. It must be also taken into account that due
to the existing economical crisis, a number of med-
ical doctors and specialists taught in the Spanish
faculties and hospitals has leaved Spain to work in
other European Countries in recent years. In the
Spanish universities there is no ‘numerus clausus’.
Students finishing Baccalaureate (usually on their
17 years of age) and wishing to register at any uni-
versity must pass the ‘Selectividad” exam, which is
organized by each Autonomous Region Educative
Authority every year. Then students apply to be
possibly enrolled at the studies and universities of
their choice. In turn, the universities choose the
applicants in accordance to their ‘Selectivity’
marks. Eventually, students choose among the
universities (and studies) that positively answer
their applications. As said above, new students of
First-Year at the UPV/EHU medical degree are
being just over 300 in each of the recent years.
These students have passed the ‘Selectividad’
exam with marks that have been in the top 15%
peak. Of these fresh students, about two-thirds
usually enroll themselves in the ‘Spanish-
Language line’, less than one-third in the ‘Basque-
Language line’, and 25 in the ‘English-Language
line’. Whereas to enroll in either the Spanish-
Language or Basque-Language lines is entirely up
to the student’s wish, the number of students in the
English-Language line is limited on the basis of
‘first asking, first served’. (In the anatomy subjects
of the medical degree at the UPV/EHU, the Eng-
lish-Language line in is a pilot line assisted only by
one teacher.) Every effort is done to ensure that
teaching contents and methodology are similar in
all these Language lines, in particular by applying
comparable exams to all students. The anatomical

terminology used in these lines is the official one,
published in Latin and English Languages by the
Federative Committee on Anatomical Terminology
of the International Federation of Associations of
Anatomists (FCAT-IFAA, 1998) and translated in
addition into Spanish by the ‘Comité Federal sobre
Terminologia Anatémica de la Sociedad Anatomi-
ca Espafiola’ (CFTA-SAE, 2001). Though still not
been published, the official anatomical terminology
is that which is also in use in the Basque-
Language line of the UPV/EHU medical degree, as
translated into Basque Language by the teachers
of the line.

In the following we will concentrate on the practi-
cal teaching of preclinical anatomy at the UPV/
EHU Degree of Medicine. Human Anatomy (HA) is
taught during 1% and 2" academic years to 18-
year-old and 19-year-old students, respectively.
Each year is divided in two terms. Consequently,
HA is divided in four subjects, i.e. HA I-IV, which
are taught sequentially. Each of HA I-lll subjects
has 6 ECTS. HA IV has 8 ECTS. HA | is for teach-
ing descriptive embryology and organogenesis. HA
IV is reserved for central nervous system. Gross
anatomy is taught regionally/topographically in HA
[I-11l. The back of the body, trunk walls (except per-
ineum) and limbs are taught in HA Il, namely in the
second term of first year. Head, neck, trunk cavi-
ties and their contents, together with perineum and
external parts of genitourinary systems are taught
in HA I, that is, in first term of second year.

In each of the above-referred four anatomical
subjects, practical teaching predominates over
lecture teaching at a scale of 1.2:1. Adding semi-
nar sessions (which may consist of oral exposi-
tions prepared by the students, see below at the
end of this Section) to lectures, practical teaching
is 50% of all hours scheduled for anatomy teach-
ing. Any student enrolled in the UPV/EHU Degree
of Medicine should spend a total of 64 hours at the
laboratory (with teacher guidance) and 36 hours of
personal study aimed to practical learning of gross
anatomy. Certainly, half of this time is to be con-
sumed at HA Il and the other half at HA Ill. For
personal learning, students take advantage of free
access to laboratory at times agreed with teachers
and laboratory technicians. As a rule, the calendar
and contents of practical teaching correlates with
those of teaching at lecture and seminar rooms.
For practical teaching, students are grouped in
groups of eight; each of these groups is assigned
to one teacher (the teacher can be assigned of
more than one group of students, but then each
group has different hours in the timetable); a ca-
daver is allotted to each group of eight students.

Practical teaching of gross anatomy is done by
means of dissections and prosections as well as
the handling of bi-dimensional and tri-dimensional
models of the human body or its regions, plastinat-
ed specimens of dissected parts of the human
body, imaging anatomy and exploratory anatomy.
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Corpses come from volunteer donors (McHanwell
et al., 2008; Riederer et al., 2012), see also Table
1.

At the UPV/EHU, we think dissection of human
cadavers is fundamental for the practical teaching
of preclinical anatomy because of many reasons.
Firstly, dissection builds cognitive together with
interwoven procedural memories in the minds of
the students involved. Every dissection is the prac-
tical deciphering of anatomical intricacies that be-
come apparent in the dissector's mind just during
dissection. The students not only actively acquire
knowledge with the practice of dissection but also
skills that will be advantageous later on. Dissection
familiarizes the students with tools and procedures
that will be widely used posteriorly during their clin-
ical courses and medical practice. Furthermore,
the use of dissection immediately teaches the stu-
dents the essentials of the scientific method, that
is, to observe (autopsia) and interpret on the basis
of the observed (hermenia) by contrasting with the
observations of others. Last but not least, dissec-
tion does challenge the students with severe and
clear visions of death perhaps for the first time in
their lives. Today's world is to avoid childhood and
adolescence confrontation with the actual pres-
ence of death, beyond abstract and detached ide-
alizations in comics, video games, fiims and TV
broadcasts. Medical students at the end of their
adolescence can learn during dissection, with aid
of their teachers, that death is unavoidable, but
also that it is an inseparable part of life cycle in
which, fortunately, there are altruistic people that
donate their body for the benefit of students and
medical/surgical practitioners. In the end, this
sense of caring for others is in the very nature of
medicine, and it is good to be learnt since the be-
ginning of the medical degree. We see the practice
of dissection as an opportunity to instill the willing-
ness to donate among future health professionals,
so that they can actively participate in the dissemi-
nation of this need. In the UPV/EHU there is a
monument erected to honor body donors for medi-
cine. There, students, teachers and families of do-
nors meet regularly in simple intimate ceremonies
to commemorate donors. This memorial, called
"Vitae Silva" (Life Forest), is located in a quiet spot
in the "arboretum" that is next to the UPV/EHU
Faculty of Medicine at the Leioa Campus, which is
near to Bilbao (Arrdez-Aybar et al., 2014; Riederer
and Bueno-LOpez, 2014; Biasutto et al., 2014).

In our practice, we the teachers dissect halves of
the allotted cadavers in presence of and with the
help of students. Following this guide, our students
then dissect selected regions of the other side of
the cadavers; to this purpose, each group of eight
students is subdivided in smaller working-teams,
which constitute also teams for other practical ac-
tivities and seminars (see below). Though dissec-
tions are serially done along three terms (those
corresponding to HA I1I-1V), cadavers never be-

come divided into detached pieces. Cadavers are
dissected regionally by planes, in which the nerv-
ous, vascular and other connective pedicles are
preserved in order to keep as much as possible
the corporal unity. To this, muscles can be partially
deinserted at one of their ends but not cut across.
Planes are put orderly back in place and then the
skin covers again the body after dissection. Moreo-
ver, after dissecting the bodies as a whole, stu-
dents do a review of variations and anomalies,
looking as well to signs of pathologies. The latter is
done in order to discuss possible causes of illness-
es and death, which are then checked against
those reported in the medical records that come
along with cadavers.

Indeed, two-dimensional models to be construct-
ed by the students can be helpful for learning anat-
omy. At UPV/EHU Degree of Medicine, we use the
model of Professor JM Smith-Agreda of Malaga
University, Spain (Smith-Agreda, 2010), which
comes with a CD-ROM that incorporates the Ter-
minologia Anatomica (CFTA-SAE, 2001) in Latin
and Spanish Languages (Fig. 1). The model in
itself has no lettering. It consists of sheets of flexi-
ble cardboard in which anatomical planes —which
are similar to those dissected in cadavers—are

Escolar
Reconstrucciones Humanas
por planos de diseccion

5° EDICION

Fig. 1. This figure shows the topographical anatomy of
the Atlas of Prof. J.M. Smith-Agreda.
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naturalistically portrayed in detail (scale, 1:33). The
sheets are to be cut, glued on top of each other
and then coloured by every student working-group
in a process parallel to dissection. In this two-fold
way, i.e. cadaver’s dissection plus model construc-
tion, students can repeatedly compose and de-
compose the human body in order to interiorize
structures and relationships while combining vi-
sion, handling and perceptive thinking. Old models
can be also used as a guide for dissections. Col-
lections of plastinated specimens serve as a guide
for dissection too, but also as a valuable tool for
teaching anatomy of body regions that cannot be
dissected by the students due to both, combined
difficult accesses and time restrictions.

In addition, the use of three-dimensional models
is helpful for understanding the volumes of cor-
poral regions. They are valuable as well for better
interpreting X-ray, ultrasound and sectional imag-
ing. Given the importance of the latter in present
medical and surgical practices, teaching imaging
anatomy in the medical curriculum is entirely nec-
essary. We cannot think of a better way of intro-
ducing this study to beginners than as a part of the
practical teaching of normal anatomy during the
first years of the Medical Degree. To this purpose,
we use our own collection of X-rays, ultrasound
and tomographical images kindly provided by the
staff of hospitals that are part of our Faculty of
Medicine. On-line links to university and other pro-
fessional websites are used and recommended for
the student’s use to facilitate personal study of im-
aging anatomy. As a full implement for studying
normal imaging anatomy, we strongly recommend
to our students the use of Atlas of Anatomy by
Sectional Imaging (Sempere Dura, 2011), a CD-
ROM that is backed by the Department of Anato-
my and Human Embryology of Rovira i Virgili Uni-
versity (Reus, Spain) and the Spanish Anatomical
Society (SAE, by its initialism in the Spanish Lan-
guage). This CD-ROM contains a total of 10,560
images, including conventional X-rays, computed
tomography, magnetic resonance imaging and
ultrasonography. Covered sections are chest, ab-
domen, head and neck, musculoskeletal, vascular
and nervous system. Study of each section is com-
pleted with the three-dimensional, virtual endosco-
py, and volume rendering techniques.

Along with practical and theoretical knowledge of
the subject taught, we think the student must attain
and implement communication skills, verbal and
written, which in our case include the rigorous use
of the description and anatomical terminology. We
strongly favour the use of verbal practice exams to
improve the students’ oral communication skills,
inclusive those skills regarding auto control and
self-confidence. This type of skills is also prompted
by the regular presentation by every student’s
working-group of ten-minute oral communications
followed by five minutes of discussion. Such
presentations are congregated in three sessions,

of two hours each, per term. These presentations
deal with topics suggested by the teachers. Stu-
dents must distribute among teachers and class-
mates written abstracts (up to 350 hundred words)
of every presentation before delivering it orally.

During terms and at the end of terms, practical
exams of acquired abilities and knowledge of pre-
clinical anatomy are to be passed by the student,
in addition to multiple-choice tests. Together with
the seminar sessions, the practical exams make
up 60% of the student’s final mark at the end of the
term. The practical exams are done in extended
viva voce acts. At them, the teachers discuss stu-
dent’s notebooks and dissections with the student;
every student is also asked for detailed, both de-
scriptive and conceptual knowledge of anatomy on
dissected cadavers, plastinated pieces and imag-
ing anatomy items. Nonetheless, every student
has to reach an 80% of success altogether
(multiple choice tests, practical work and semi-
nars) in their final mark to pass the subject.

SWITZERLAND: FACULTY OF BIOLOGY AND
MEDICINE, UNIVERSITY OF LAUSANNE, MOR-
PHOLOGY PLATFORM

In this part we would like to address several is-
sues, one is how to deal with an increasing num-
ber of students and consequences for pre-clinical
teaching and secondly how to involve master the-
sis students for the preparation of medical imaging
and setting up anatomy teaching modules, how to
make use of the large collection of anatomical
preparations, pot specimens and anatomical draw-
ings and to use e-Learning to consolidate anatomi-
cal knowledge.

At the University of Lausanne, in the first year of
medical studies about 500 students are enrolled,
there is no numerus clausus and the exams at the
end of the first year are used to select only the
best students (up to 220) (Table 1). All courses are
taught in French, this goes also for the anatomical
nomenclature, (French translation of Latin names).
One needs to know, that in the first year students
have to learn the whole locomotor system. But due
to the high number of students it is not possible to
dissect. Practical courses are quadrupled and pro-
sected wet specimens as well as plastinates are
used in self-directed learning (Fig. 2).

In order to reduce mental distress that may occur
when approaching the cadaver labs, we have or-
ganized an introductory course. We first present
the donation program and then approach two ca-
davers of a man and a woman, as well as some
plastinated specimens. The bodies are at first cov-
ered with a blanket, which is gradually removed.
The response of students was very positive to re-
duce psychological burden, and confirms a recent
study (Bockers et al., 2012). During seven ses-
sions of two hours each, students identify muscles
and their insertions, innervation and vasculariza-
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Fig. 2 (left). Self-directed learning at the University of Lausanne. Students follow the instructions of a guide to identify
anatomical structures on prosected specimens. Per topic there are four tables with wet specimens. On two tables in the
middle row plastinates and bones are on display. For the supervision and answering questions, there are two profes-
sors and 3-6 assistant students available. These practicals are quadrupled. For yellow asterisk and arrow see text.

Fig. 3 (right). Dissection course at the University of Lausanne (in 2010). Reaching an upper limit of student number
the dissection got crowded and left no room for the computer set-up for informatics support (arrows). The dissection
courses had to be doubled. In an ideal situation, for 50 students we need one professor and for 6 students per dissec-
tion table one student assistant for guiding through the dissection. For yellow arrow see text.

tion, particularities of joints of upper and lower limb
and rachis. Assistant students and professors su-
pervise and respond to the questions of the stu-
dents. Because dissected specimens have to be
renewed at a regular basis, we ask experienced
student assistants to dissect specific body parts
during several afternoon sessions in the presence
of professors. By that way, they also learn in-depth
the anatomical particularities of a specific body
part and enlarge their anatomical formation. The
high number of students in the first year makes
dissection courses and oral exams nearly impossi-
ble, and anatomical knowledge is examined by
multiple choice tests (MCT).

Several years ago we had to increase the num-
ber of students for the 2™ year of medical studies
from 120 to 160, and now have to accept 220 stu-
dents, due to the need of more physicians. This
has also consequences for practical anatomy

teaching, since the number of cadavers and space
in the dissection hall is limited (Fig. 3). As a conse-
quence, students alternate dissections or dissect
only one half as it was described above for Spain.
Actually, all medical faculties in Switzerland still
dissect. Practical courses had to be doubled and
therefore required more teaching faculty for guid-
ing students during dissection. From the second
year onward problem-based learning is introduced.
Students are presented with a clinical case and
they have to describe the anatomy, physiology,
biochemistry and histology involved. This type of
teaching will be replaced by a new format, more
focused on clinical aspects of the cases discussed.
In the second and subsequent year students are
examined by MCTs and an objective structured
clinical examination (OSCE) that allows testing
over 200 students in a single day. There is only
one question related to anatomy (among the 10

Table 1. Comparative table of practical preclinical teaching at the University of the Basque Country (UPV/EHU), Bilbao

and at the University of Lausanne

Practical teaching UP.V/ EHU University of
Bilbao Lausanne

Number of students 1st year 300 500
Number of students 2nd year 300 220
Contact hours per year 64 52
Personal work per year (in hours) 36 -
Use of - cadaver dissection X X

- prosected specimens X X

- plastinates X X

- plastic models X X

- cardboard reconstruction X

- web based / e-learning X

- radiological imaging X X

- short presentations X
Professors per 100 students 3 2
Number of students per cadaver 8 6
Number of cadavers 10 22
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questions); but there are ques-
tions for anatomy in most of the
MCT'’s, in proportion of the num-
ber of contact hours. For this,
four identical prosected and plas-
tinated organs or slices have to
be produced. The importance of
plastinated specimens becomes
evident since they can be used
outside the dissection hall and
permanent preservation makes
them a useful additional teaching
tool (Jones, 2002; Riederer,
2014).

Since the introduction of the
Bologna system, dividing the
medical studies in Bachelor and
Master, medical students have to
do a master thesis before they
can take the final board exam.
We have proposed thesis pro-
jects that deal with medical imag-
ing, dissection and preparation of
a specific region and preparation
of a teaching module in practi-
cals as additional help for self-
directed learning. Raphaél Ayer
(2012), a master student in medi-
cine, has prepared two knees to
demonstrate the vascularization
by computer tomography (CT)
imaging and subsequent dissec-
tion and slicing for comparable
sections (Fig. 4).

First, a cadaver was perfused
with radio-opaque angiofil
through the femoral arteries and
veins and scanned with a CT.
During the first year the locomo-
tor system is taught and images
of CT and slices were introduced
in practical teaching in form of a
quiz, comparing matching sec-
tions by CT and tissue slices.
There are several advantages
preparing slices and CT for com-
paring structural anatomy, it al-
lows a comparison one to one,
for differences in gray values and
matching it to the corresponding
texture of anatomical structures
in slices (Fig. 5). This is also im-
portant for a 3D reconstruction
and a subsequent dissection. It
becomes clear, that the vascular-
ization of the knee is quite di-
verse and may be different be-
tween subjects and from the ana-
tomical description in textbooks
(Damsin et al., 1995). However,
such anatomical variations may

Fig. 4. Anatomical aspect of a slice and CT scan of the left knee at the level
of the femoro-patelar joint. Numbers in (A,B) correspond to 1A/B: patella;
2A/B: lateral condyle; 3A/B: medial condyle; 4A: capsule; 5A/4B: femoral
biceps muscle; 6A/5B: sartorius; 7A/6B: gracilis; 8A/7B: semimembraneous
muscle; 9A/8B: popliteal artery; 10A/9B: middle genicular artery.

Fig. 5. Reconstruction of the left knee. The presence of Angiofil allows the
reconstruction of arteries. The structures in (A) represent 1: popliteal artery;
2: superior medial genicular artery; 3: inferior lateral genicular artery; 4:
anterior tibial artery; 5: fibular artery; 6: posterior tibial artery. The struc-
tures in (B) represent 1: popliteal surface of femur ; 2: posterior surface of
the tibia; 3: Fibular head; 4: popliteal artery; 5: descending genicular artery;
6: anterior tibial artery; 7: posterior tibial artery; 8: fibular artery.

Fig. 6. Photographs of pot specimens are taken. They will provide part of
the database for the preparation of labeled images, and are used to estab-
lish questionnaires on structures, in form of an e-Learning tool.
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not be relevant for preclinical teaching and such
information may rather overload the already dense
information given to students. However, it may be
relevant in clinical anatomy and orthopedic teach-
ing, since various deformities of the knee are com-
mon in young children who have suffered from ful-
minating purpura, a rare disorder characterized by
irregular but symmetrical areas of rapidly advanc-
ing intracutaneous hemorrhage and necrosis (Van

Fig. 7. Wet specimens are studied during practical
courses. The same specimens are also accessible by
web-based e-Learning.

der Horst & Med, 1968).

Many anatomical institutes have large collections
of anatomical preparations, either at display in vit-
rines (Fig. 2, yellow arrow) or stored in cupboards,
as well as many posters with anatomical drawings
that were hanged on the wall of the dissection hall
during practical teaching (yellow asterisk). Howev-
er, the use of pot specimens and posters is limited.
Currently we started with a project to make a pho-
tographic inventory of all specimens, and posters
and to prepare a database with all images for web-
based e-Learning (Fig. 6). Connections for com-
puters are available, see yellow arrow in Fig. 3, or
if needed with computer stations in place (Fig. 7).

Because the time that can be dedicated to both
theoretical and practical anatomical courses for
medical students at the University of Lausanne is
relatively restricted, we recently developed a web-
based learning supplement to give the opportunity
to medical students in accessing to anatomical

Fig. 8. Examples of photographs of anatomical structures (A-C) and magnetic resonance images (MRI) (D-F) of the
shoulder available for medical students in the web-based e-learning. (A,D) Photograph and MRI without legend. (B,E)
Same photograph and MRI with (coloured) outlines and arrows indicating the main anatomical structures without leg-
ends. (C,F) Same photograph and MRI with (coloured) outlines and arrows indicating the main anatomical structures
with legend. In this case, the students can verify whether they have correctly identified anatomical structures or not.
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preparations outside the courses. The main princi-
ple is that the students can find in the e-learning
internet site the same anatomical preparations as
they used during the practical course. Photographs
of these preparations were taken and then labeled
(using arrows, lines, shape, outline ...) and pro-
posed as interactive images (with or without label-
ing; see Fig. 8 A-C). The students have to identify
or recognize the structures named in the legend
and then click on the name of the anatomical struc-
ture to verify whether they succeed in the identifi-
cation or not. In order to mimic the practical course
conditions, the website organization follows the
learning guide they used during the practical
course. Then, we offer the possibility to use this
web-based learning of anatomical structures during
the practical course (to allow immediate testing)
and outside the course. The same approach
(interactive mode of e-learning) was done on con-
secutives magnetic resonance images (labeled or
not) of the different parts of the locomotor system
(see Fig. 8 D-F). Thus, web-based learning can be
used by the students to revise and learn anatomy,
as an accessory support to the theoretical and
practical courses at any time that is convenient for
the student.

From a historical point of view, it is important to
see the anatomy and medical imaging develop-
ment at Lausanne. The drawings are mostly made
on linnen and cardboard and were made during the
last century (Fig. 6). Some of these drawings may
be still of use to supplement teaching, and by la-
beling/or not, to provide a complementary e-
Learning tool for students for testing topographical
anatomy knowledge, once introduced in an ana-
tomical database. In addition, the radiology depart-
ment of the University hospital will provide data
sets of CT and MRI scans of a man and a woman.
The dissection hall is equipped with 11 computer
workstations allowing, next to the cadaver, to work
on radiographic images and access to website re-
sources.

CONCLUSION

Teaching human anatomy to undergraduate
medical students, as well as other medical trades
still relies on the use of human cadavers for dis-
section and a practical approach of learning by
doing. Every assistant student or master student
confirms that by dissecting and preparing an ana-
tomical specimen they have learned more than just
by investigating an already dissected region. A
successful anatomy course requires not just the
acquisition of anatomical information but also the
development of skills and attitudes (Moxham,
2007; Arraez-Aybar et al., 2014). Students have
not to perfectly dissect, they have to learn from
their mistakes and they will realize that it takes
much work to prepare an anatomical specimen and

that they approach prosected specimens carefully
and with respect.
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