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Abstract

The teaching of anatomy faces new challenges due to the decrease in the number of
hours dedicated to this course in the current curricula worldwide, and because today’s
students demand new methodologies and strategies that make learning more didactic,
effective, and applicable to real professional needs. The body painting technique is a
method that has been used for several years in human anatomy teaching, which has
recently begun to be used in veterinary anatomy teaching. This article describes the
elaboration of a horse’s live anatomical model by students of the veterinary anatomy
course using body painting, within the “Exhibition and Contest of Anatomical Models,
a six-monthly event held at the Faculty of Agrarian Sciences of the University of Antio-
quia (Medellin, Colombia). The model was made to show the academic community an
alternative way of approaching topographic and surface anatomy with an applied focus
through a more didactic and understandable methodology for the student. This article
also shows the surface anatomy of various horses’ body systems through the body paint-
ing technique. This learning methodology has great acceptance among students and is
currently used within the practices of the new curriculum of the Veterinary Anatomy
course at the University of Antioquia.

Keywords: Equine anatomy, undergraduate education, body painting, veterinary edu-
cation

Anatomia equina con pintura corporal: un modelo
para el aprendizaje de la anatomia topografica

Resumen

La ensefianza de la anatomia enfrenta nuevos desafios debido a la disminucién del
ndmero de horas dedicadas a esta materia en los planes de estudio vigentes a nivel mun-
dial, y porque los estudiantes de hoy demandan nuevas metodologias y estrategias que
hagan el aprendizaje mds diddctico, efectivo y aplicable a las necesidades reales de los
profesionales. La técnica de pintura corporal es un método que se ha utilizado durante
varios afios en la ensefianza de la anatomia humana y recientemente se ha comenzado a
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utilizar en la ensefianza de la anatomia veterinaria. Este articulo describe la elaboracion
de un modelo anatémico vivo de un caballo por parte de estudiantes de la asignatura de
anatomia veterinaria utilizando pintura corporal, dentro de la “Exposicién y Concurso
de Modelos Anatémicos, evento semestral realizado en la Facultad de Ciencias Agrarias
de la Universidad de Antioquia (Medellin, Colombia). El modelo se realizé para mos-
trar ala comunidad académica una forma alternativa de abordar la anatomia topografica
y de superficie con un enfoque aplicado, a través de una metodologia mas didactica y
comprensible para el estudiante. Este articulo también muestra la anatomia superficial
de varios sistemas corporales de caballos a través de la técnica de pintura corporal. Esta
metodologia de aprendizaje tiene gran aceptacion entre los estudiantes y actualmente se
utiliza dentro de las practicas del nuevo plan de estudios de la asignatura de Anatomia
Veterinaria de la Universidad de Antioquia.

Palabras clave: anatomia equina, educacion universitaria, pintura corporal, educacién
veterinaria
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INTRODUCTION

Basic medical sciences, such as anatomy, represent
the foundations of medicine, both human and animal.
Anatomy provides the basics that allow the understand-
ing of other basic sciences, and it is essential for clinical
and surgical practice (1-3). However, teaching anatomy
in the 21st century is challenging, as the number of
hours devoted to it in the curricula has been drastically
reduced (4, ), and there is a trend to reduce or elimi-
nate the use of cadavers, especially because of the costs
involved in their maintenance; some institutions have
even closed their laboratories (6, 7). The traditional way
of teaching anatomy through lectures and prosections
may be an insufficient method. Itis necessary to include
active didactic strategies so that students can appro-
priate anatomical knowledge, awaken their interest
in the subject, and generate long-term learning (8, 9).

Body painting is a widely used technique within the
human anatomy teaching curricula (10-14), and it has
recently begun to be used in veterinary medicine due
to its effectiveness in optimizing the learning of sur-
face anatomy by showing the arrangement of the dif-
ferent organs and structures in the living being in a
more didactic and understandable way. This has been
done in veterinary medicine using synthetic mod-
els and painting the surface structures (15), but also
using body painting on living animals, being painted
by the students or faculty (9, 16). It is challenging for
students to get a realistic notion of the size and posi-
tion of the organs in the living animal if they only see
dissected cadavers in the laboratory. Also, it is difficult
to maintain cadavers of adult cows or horses in veteri-
nary anatomy laboratories, because of their large size.
Therefore, the students will not always be able to see
directly, for example, the space that the rumen occupies
within the abdominal cavity in the cow or the colon
and cecum in the equine (16).

The Veterinary Anatomy course at the University of
Antioquia is a one-semester course in which students
learn the anatomy of the different body systems of
domestic animals through theoretical and practical

lessons, which are complemented with dissection
activities and applied anatomy such as body painting.
During the course, the students also make a didactic
model for learning anatomy and present it to the uni-
versity community at the end of the semester.

This article describes the elaboration of a horse’s live
anatomical model through body painting by second-
semester veterinary anatomy students, within the
framework of the Exhibition and Contest of Anatomical
Models held every semester at the Faculty of Agricul-
tural Sciences of the University of Antioquia (Mede-
1lin, Colombia), to show the academic community a
novel way of approaching topographic and surface
anatomy through a more didactic and understandable
methodology for the student. The model focused on
the location of the different anatomical structures in
the living animal and their clinical application. This
article also shows the main structures of the horses’
surface anatomy through the body painting technique.

MATERIAL AND METHODS

This work was approved by the ethics committee for
animal experimentation at the University of Antio-
quia. An equine with a docile temperament, white in
color and a medium body condition (3/5) was chosen
so that the colors and bone accidents were better high-
lighted and the identification of the structures through
palpation was easier. The work was conducted in the
facilities of the Veterinary Hospital of the University
of Antioquia and painted by two students from the
veterinary anatomy course with the orientation of a
veterinarian professor. A previous theoretical prepa-
ration was made on the topographic anatomy of the
equine with the elaboration of schemes and diagrams
as guides for the practical work. Additionally, the most
common semiological, clinical, and surgical procedures
inhorses were investigated, so that they served to apply
anatomical knowledge.

Before proceeding to paint, the animal was washed
with water and pH-neutral soap to remove impurities
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and facilitate the adherence of the paint, in addition to
improving the aesthetics of the final appearance. To
facilitate the painting process and in areas where the
animal’s fur was longer or dense, the entire area to be
painted was trimmed with a special machine for ani-
mals (Oster® ShearMaster®). The paint used was vinyl
(water-based) mixed with a pH-neutral liquid soap, to
avoid irritating the animal’s skin and to facilitate the
removal of the paint after the lesson. At the beginning
of the painting process, the edge of the structure or
organ was demarcated, then its interior was painted

and, finally, an outline was made with black vinyl to
highlight and differentiate the structures.

On the left side of the animal, the skeletal system was
painted, including the nuchalligament (Figure 1A) and
on the right side of the animal, structures and organs of
various systems were painted as follows: 1) in the neck:
larynx and trachea, 2) in the thoracic cavity: lungs and
heart, 3) in the abdominal cavity: colon, cecum, liver
and right kidney; the lung auscultation area was also
demarcated (Figure 1B). Asa complement to the visual

Figure 1. Anatomical Model Presented in the Exhibition and Contest of Anatomical Models
Note: The skeletal system with the nuchal ligament was painted on the left side (A) and the
visceral organs of the thoracic and abdominal cavities on the right side (B).
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model, a list of semiological, clinical, and surgical pro-
cedures was made, so the assistants could select from
a “menu” to receive an explanation based on anatomy,
taking the structures painted on the animal as a refer-
ence. The procedures included were pulmonary and
cardiac auscultation, thoracentesis, abdominocentesis,
lateral laparotomy, nasogastric intubation, extraction
of cerebrospinal fluid, injection sites, liver biopsy, and
cecal trocarization.

Finally, the animal was washed with plenty of water,
neutral soap, and a soft brush to remove all the paint.
Throughout the day the animal had water and food
available and was in an adequate facility protected
from sunlight. In addition, there was a delimitation
that separated the public from the animal to reduce
stress and the probability of an accident. Subsequently,
otherbody painting sessions were made to show various
structures and body systems and create a photographic

archive of the topographic anatomy of the equine. The
body regions, skeletal, muscular, digestive, and cardio-
vascular systems were painted.

RESULTS

An interactive model was obtained that allowed the
participants to simply observe the anatomical struc-
tures painted on the horse and perceive the size and
position of many organs, as well as request a particular
explanation of various clinical procedures that could
be chosen from the menu according to their interest.
The students demonstrated and explained the proce-
dures on the animal since various organ systems were
painted. From the subsequent sessions of body painting,
photographs of the body regions, skeletal, muscular,
digestive, and cardiovascular systems were obtained
(figures 2 to 6).

Figure 2. Regions of the Body Painted on the Left Side of a Horse

Note: Parotid (1), laryngeal (2), jugular (3), ventral neck (4), lateral neck (5), dorsal neck (6), interscapular (7), prescapular (8), scapular (9),
shoulder (10), brachial (11), tricipital (12), elbow (13), antebrachial (14), carpal (15), metacarpal (16), metacarpophalangeal (17), digital
(18), thoracic vertebral (19), costal (20), sternal (21), xiphoid (22), umbilical (23), hypochondriacal (24), paralumbar fossa (25), lumbar
(26), flank (27), inguinal (28), pelvic (29), coxal tuberosity (30), gluteal (31), trochanteric (32), perineal (33), femoral (34), knee (35), popli-
teal (36), crural (37), tarsal (38), metatarsal (39), metatarsophalangeal (40).
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Figure 3. Skeletal System Painted in the Left Side of a Horse

Note: Main bones: maxilla (1), mandibular (2), cervical vertebrae (3), funicular portion (4a) and laminar portion (4b) of the nuchal ligament,
scapula (S), humerus (6), radius (7), ulna (8), carpal (9), manus (10-14), metacarpal (10), proximal sesamoidea (11), proximal phalange (12),
media phalange (13), distal phalange (14), sternum (15), thoracic vertebrae (16), ribs (17), costal cartilage (18), lumbar vertebrae (19), coxal

(20), femur (21), patellae (22), tibia (23), tarsal (24), pedis (25-29), metacarpal (25), proximal phalange (27), media phalange (28), distal
phalange (29).

Figure 4. Muscular System Painted in the Left side of a Horse

Note: Superficial muscles: facial muscles (1), masseter (2), sternocephalicus (3), brachiocephalicus (4), omotransversarius (S), splenius (6),
trapezius pars cervicalis (7a) and pars thoracica (7b), serratus ventralis cervicis (8a) and thoracis (8b), jugular vein (9), supraspinatus (10),
deltoideus (11), triceps brachii caput laterale (12) and caput longum (13), latissimus dorsi (14), extensor carpi radialis (15), extensor digitalis
communis (16), ulnaris lateralis (17), pectoralis profundus (18), obliquus externus abdominis (19), intercostales externi (20), tensor fasciae
latae (21), gluteus superficialis (22), biceps femoris (23), extensor digitalis longus (24), extensor digitalis lateralis (25), gastrocnemius (26).
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Figure 5. Digestive System Painted on the Right (A) and Left (B) Side of a Horse

Note: Esophagus (1), liver (2), duodenum (3), base of the cecum (4), body of the cecum (5), apex of the cecum (6), right ventral colon (7),
right dorsal colon (8), stomach (9), spleen (10), jejunum (11), descending colon (12), left dorsal colon (13), left ventral colon (14), rectum

(15).

Figure 6. Cardiorespiratory System Painted on the Right (A) and Left (B) Side of a Horse

Note: Trachea (1), bronchi (2), heart (3), diaphragm in all its extension (4), left lung (S). The diaphragm was painted in all its extension, from
the insertion in the costal arch (caudal) to the diaphragmatic cupola (cranial)

DiscussioN of didactic strategies, as a complement to the tradi-

tional teaching methods of anatomy based on lectures
Inrecentyears, the teaching of both human and veteri- ~ and the use of cadavers. The benefits of direct study in
nary anatomy has been changing and adapting to the cadavers and dissection are undeniable (17, 18); how-
current needs of students, through the diversification ~ ever, they must be complemented with new teaching
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modalities and technologies that allow for improving
the optimization of anatomy learning (2, 19). Among
the new modalities for teaching anatomy are plastina-
tion, computational models, scale models in different
materials, the use of diagnostic imaging tools, 3D tools,
and more recently live anatomy models (4, 19-22).

There are several didactic strategies for teaching top-
ographic anatomy, such as body painting. Its use for
human anatomy teaching was described and published
for the first time by Op Den Akker et al (23). Since
then, the technique has been widely used in human
anatomy courses, with a high level of satisfaction and
perception of better long-term recall of knowledge by
students (6, 10, 11,24-26). Some experiences in surface
veterinary anatomy have also been reported with the
use oflive animals covered with a garment showing sev-
eral anatomical structures (27) and there are only two
reports using body painting in veterinary anatomy, one
in which the faculty painted the animal and explained
the anatomy (9) and one where the students themselves
painted the animals (16). In the last one, the students
showed an improvement in performance on a test car-
ried out before the body painting session, compared
to a test immediately after and 7 weeks after the body
painting session in horses and cattle. In the first study
(6), the authors had similar results of improvement in
student recall of the anatomical structures; however,
in this study, the animals were painted by the faculty
and the test after the body painting session was per-
formed immediately and 1 hour after observing the
painted animal. Therefore, it was not possible to assess
long-term knowledge retention and kinesthetic skills
because the activity of painting structures was not
done by the students.

Body painting is shown as a good alternative that allows
providing a first approach to surface anatomy and as
a complement to the teaching of technical skills (28),
and in the case of veterinary medicine, it may repre-
sent the first contact with live animals in the students’
professional career—it is very common when the stu-
dents have lived in the city all their life and have not
had any contact with cows and horses before. Body

painting reduces cognitive load; therefore, anatomical
information could be processed more easily by working
memory which may increase knowledge retention and
recall (28, 29). In addition, different types of learners
could do better due to the method’s multifunctional-
ity: the students read instructions (auditory), actively
paint (kinesthetics), use touch perception (tactile) and
experiment visual stimuli (visual) (28, 29).

As an active way of learning, with its advantages, we
incorporate body painting into the course of veterinary
anatomy as two sessions for students to paint cows or
horses (locomotor and nervous system for the first ses-
sion, splanchnology for the second session) (16). It is
important that students themselves paint, to attain the
full learning experience, and to enjoy the activity, as
in other studies, the students perceived body painting
sessions as fun and motivating (6,9, 16, 30).

Body painting is shown as an optimal alternative to
complement traditional teaching methods, with the
advantage of being inexpensive and easy to implement
compared to the use of cadavers and anatomy software
(6,24,29,31), with some possible disadvantages as the
long working sessions, which are not always possible
within the available class times, and the difficulty con-
cerning the nudity among students that is necessary for
human medicine (24, 25), which is not the case in vet-
erinary medicine as the practice subjects are animals.
Otherlimitations of the technique could be the possible
environmental contamination due to discarding vinyl
paint when bathing the animal after the body painting
session; also, the risk of injuries when inexperienced
students try to handle nervous or aggressive animals.
Therefore, we strongly recommend working with doc-
ile animals or doing a slight sedation, under the direct
supervision of a veterinarian.

Ithas been shown that the fact of painting the anatomi-
cal structures on the living animal helps the student to
remember them for a longer time, in addition to bet-
ter understanding the arrangement and size that they
occupy, regarding some landmarks (9, 16). Another
advantage of body painting compared to cadavers is
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that it allows the anatomy to be shown under natural
movements (24, 30). Other authors did not find a bet-
ter performance in short- or long-term examinations
after studying the surface anatomy in a horse-painted
model; however, enhanced confidence levels were
detected (15). We think that the learning process is
more significant if the students can have a kinesthetic
experience by identifying the landmarks and painting
themselves the animals, compared to observing a model
or an actual animal already painted.

The anatomical model was very well received and
accepted by students and the professors, and one of
the aspects to highlight in this didactic model was
peer learning because the model was prepared and
explained by the same students of the anatomy course
to their classmates (peer learning), as well as students
of other levels of training (near-peer learning), which
has been seen to favor autonomy, self-learning and an
improvement in knowledge on the part of the student
who teaches, as well as their peers (32). In addition,
without the limitation of feeling ashamed for ask-
ing a question that they might consider irrelevant or
unnecessary, as it commonly happens when they are
in a classroom in front of a teacher.

This technique has been widely used as a learning
methodology in veterinary medicine, with high effi-
ciency and acceptance by students, as a tool that allows
the development of communication skills, improves
knowledge, and allows learning in a closer and more
friendly way when feeling more comfortable solving
doubts and learning from colleagues who see them as
equals (33, 34).

The study of surface anatomy has been gaining impor-
tance in the curricula of several medical and veterinary
universities because it connects basic gross anatomy
and clinical practice, generating the basis of clinical
examination (5). The body painting technique can be
used to cover many topics of surface anatomy and clini-
cal anatomy (28, 30), as described in this article, with
the inclusion of several clinical procedures of impor-
tance in veterinary practice.

Itisimportant to highlight that in veterinary medicine
we must prioritize the welfare of the individuals who
are being painted. For this, it should be highlighted that
this type of activity must be previously authorized by
an animal ethics committee and must be carried outin
aspacious and safe place, where the animal can always
be protected from sun and rain, and always have access
to food and water. Regarding the instruments to per-
form the technique, water-based vinyl paints must be
used and mixed with neutral pH liquid soap to avoid any
type of allergic reaction on the animal’s skin, in addi-
tion to allowing easy removal and causing the least dis-
comfort to the animal. Finally, the activity must always
be carried out under the supervision of a veterinarian
who guarantees the welfare of the animal at all times.

CONCLUSIONS

Based on our experience with equine body painting, we
considerit to be anideal technique to complement tra-
ditional classes within anatomy courses. It awakens the
interest of students by allowing them to be self-taught
because they place the structures in the animal them-
selves, which improves long-term recall. In addition,
thanks to the activity carried out, it was evident that
it brings benefits by preparing the student for more
advanced disciplines by allowing interdisciplinarity
between topographic anatomy and clinical practice.
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