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SUMMARY: Handmade anatomy models may be a complementary useful tool to dissection and prosection, since the student interacts

with the body structure in a three-dimensional way. In this study homemade dough (biscuit) was used to create a braio amademirtrainees

from the medical school of the Universidade Federal Fluminense (Niteroi Brazil) were challenged to model the gross ahettateyaifaspect

of the brain. They prepared and handled homemade dough to produce a simple and low cost model of the cerebral hemifpdrarbatiyro

fixed by pins were used to create a framework, and dough rolls were modeled in order to create the brain sulci andeyyd;j.#etheodel closely
resembled three-dimensional features of the human brain. Also, brain lobes were easily identified, as well as some nibguigyswch as the

central and lateral sulci and the precentral and postcentral gyri. In conclusion, the three-dimensional spatial chartheetesticglentification

of sulci and gyri and the brain lobes, make this model a good tool for students who only require basic anatomy in them.curricu
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INTRODUCTION

Anatomy is usually taught in laboratories by meanih screens (de Ribaupierre & Wilson, 2012), because they
of dissecting or inspections/demonstrations of humagannot handle the images. The creation of a handmade anatomy
cadavers. The students need to stay in the lab for many howmrsdel by students may be a complimentary practice to
to memorize several structures of the body, which they musitsection and prosection, since the student will interact with
learn and know (Donelan, 2000). When anatomy learningtise model of a body structure in a three-dimension setting.
passive, students tend to memorize names and functions f®ay dough was used to provide temporary model for nervous
short time, but do not always build a long term memorgystem (Eftekhagt al, 2005; Heruet al, 2011). The modeling
Students can be challenged to design and create modelspfasold porcelain or biscuit is a handmade technique that has
an alternative to help the understanding of anatomy (Donelabgen largely used professionally by different professionals as

a source of foundation and support to prepare permanent

Cadavers have been used routinely in anatomyculptures. Since the regular biscuit was too delicate and had
teaching as a gold standard, however, they are not easw robustness and durability, handicraftsmen added other
obtained due to ethical/legal difficulties (McLachlan, 2004materials such as glue to turn it stronger. It also allows the
McLachlanet al, 2004). Besides, the students only have thapplication of paints, making them highlight their brightness.
opportunity to study anatomy in cadavers while in the labs,
where the smell of the usual fixative solutions is unpleasant The present work aimed to challenge two anatomy
and hazardous (Checkoway al., 2012). Finally, the trainee students from the medical school to build a cerebral
maintenance of a facility to keep cadavers is expensive aneémisphere model made of homemade dough (biscuit) that
hardworking. resemble a real brain under professor supervision. Finally,

the model would be used as a complimentary material for

The virtual image models offered for the students arstudents who require knowledge of basic anatomy in their
two-dimensional, even when they were made tridimensionalirriculum.
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MATERIAL AND METHOD silicon to help spreading. The dough was promptly covered
with a plastic film and it was left to rest overnight.

The brain model was created by two trainees from To build the cerebral hemisphere, styrofoam balls
the Medical School of the Universidade Federal Fluminensef different sizes fixed by pins were used to create a
Niteroi, RJ, Brazil. Homemade dough consisted of two cupsamework to give the initial shape of the model (Fig. 1A-
of white glue, two cups of corn starch, two tablespoons &). A thin layer of dough was used to cover the framework
liquid vaseline, and one tablespoon of lime juice. Befor® make it smooth (Fig. 1C). Finally, dough rolls (Fig. 1D-
heating, all ingredients were mixed in a pan using a wo®§ were placed over it in accordance with the brain lobes
spoon. Then, the paste was mixed continuously on low h€kig. 2) based on the Netter Atlas of Human Anatomy
until it sticks on the wood spoon but not to the bottom of th@letter, 2006). A water based acrylic ink (Acrilex, S&o
pan. The dough was then rolled in a polished and cold surfd@aulo, SP, Brazil) was used to paint the brain lobes with
using approximately one tablespoon of moisturizing free dfifferent colors (Fig. 3).

Fig. 1. This picture illustrates the steps to create a handmade brain model using homemade dough. A-B. Styrofoam
balls of varying sizes fixed by pins were used to create a framework. C. Thin layer of dough spread over the

styrofoam. D-E. Dough rolls were modeled according to brain sulci and gyri. F. The handmade brain model created
by the trainees closely resembles the human brain.
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Fig. 2. The handmade brain model showing several structures, such as (1)
superior frontal gyrus; (2) middle frontal gyrus; (3) inferior frontal gyrus;
(4) precentral gyrus; (5) postcentral gyrus; (6) superior parietal lobule; (7a
inferior parietal lobule - supramarginal gyrus; (7b) inferior parietal lobule -
angular gyrus; (8) superior temporal gyrus; (9) middle temporal gyrus and;
(10) inferior temporal gyrus.
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}:'g 3. The handmade brain model showing the brain
lobes painted with different colors to make easier the
identification.
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RESULTS Regarding the technique, we prepared the homemade
dough and it took some time. On the other hand, the
commercial dough could be used to save time during the

The technique used to produce the model waweparation, but it is more expensive. Students had fun
satisfactory. The framework of styrofoam balls gave thpreparing the homemade dough, and they made it in a short
necessary support for modeling of sulci and gyri of the braiperiod of time with supervision. Beginners without

The homemade dough worked well to prepare the brasmpervision might take more time to learn the ideal

surface, allowing painting. After the complete setting offconsistency. In contrast, the commercial dough is ready to

the model became strong enough to be handled. use, thus saving time.

The students spent less than 30 minutes to prepare  The handmade model has some advantages when
the dough and had to wait until next day to begin theompared with the commercial plastic models, such as lower
modeling. The model preparation took less than 1 hour, bedst, and the learning that can occur during the tactile and
took two more days to complete the hardening of the doudtinesthetic procedure of making the models. Thus, the time

consuming in model preparation can be useful for student

The simple brain model, built with the homemadéearning, because during the preparation of the model the
dough, is presented in Figure 2, where the gross anatomysafdent has to learn and understand the structure that will be
the left cerebral hemisphere is shown. It is clearly noticedpresented in detail, and then handle the dough. Modeling
that the model is similar to the human brain hemispheignot a fast step, since the student needs solve how the dough
surface, mainly to identification of some individual gyri andghould be modeled, in order to acquire a shape similar to the
sulci, such as the central sulcus delimiting the frontal amdal structure. This process takes time and helps the
parietal lobes, as well as the precentral and postcentral ggonsolidation of a long term memory. The lower cost can
The presence of the calcarine sulcus in the occipital lobealso justify the time consuming to prepare the homemade
also clear, as well as the lateral sulcus between the parietaligh and the handmade model. In contrast, we can also
and temporal lobes. In Figure 3, the brain lobes wese=e some disadvantages, such as time consuming and
highlighted using different colors for each one, using thaurability. If each student in the class was given the task to
gyri and sulci to determine their boundaries. make the model, as beginners it would take quite a bit of

tutorial time, considering that time must also be taken to
appreciate the craft, the consistency of the material and the
DISCUSSION difficulty of the process, the number of hours assigned could
be excessive. The handmade model prepared with homemade
dough is not temporary as models prepared with clay

The handmade anatomy models did not complete(otoike et al, 2009), and can be used many times, but our
correspond to the real human body, but they could be usaddels do not last long as the plastic models. Again, the
as a complementary tool for students of health scient®ver cost can justify the lesser durability.
courses, who require only the basic anatomy in their
curriculum. We achieved the reproduction of the brain A recent review on the educational value of handmade
surface in a simple model. In Figure 2 it is possible tanatomical models highlighted the strong correspondence
recognize all gyri and sulcus located at the lateral aspectiothe spatial relationship between the models and the human
the human brain. It could be used to correlate anatomidaddy, even when it does not resemble all details of the
areas with the major functional somatic motor and sensorgtructure that it is representing. Thus, the handmade
areas of the brain and other functional areas of the humamatomical models could help students to get three-
brain. As demonstrated in Figure 3, where the brain lobdénension comprehension of anatomical structures (Chan
were painted with different colors, functional areas of th& Cheng, 2011). It is already known that dissection gives
brain could be highlighted, for example the primary anstudents a three-dimension perception on the human body
secondary motor and sensory areas, the visual area, déinel reinforces the knowledge acquired in lectures and
speech and auditory areas. So, this preparation could tbeorials (Jones, 1997; Azt al, 2002; Gregory & Cole,
useful in different courses depending on what the stude802). During production the handmade model, students will
will be taught. Depending on the students, just naming tladso come across some difficulties resembling those
lobes may be sufficient, or the students may be requireddgncountered during dissection, since they will be dealing
know the names of the specific gyri and sulci, or the studentsth three-dimensional structures. Thus, this kind of activity
could correlate the anatomy with the functional areas of tineight also reinforce the knowledge acquired during lectures
brain. and tutorials.
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RESUMEN: Los modelos de anatomia elaborados a mano pueden ser una herramienta Util y complementaria a la diseccion y la
proseccion, debido a que el alumno interactta con la estructura del cuerpo de manera tridimensional. En este estuditasaasitizo
casera (bizcocho) para crear un modelo cerebral. Dos estudiantes de anatomia de la Facultad de Medicina de la Univeasidade Fede
Fluminense (Niteroi, Brasil) fueron desafiados a modelar la anatomia macroscopica de la cara lateral del cerebro. Rregyeajaron y
ron masa casera para producir un modelo simple y de bajo costo del hemisferio cerebral. Bolas de espuma de poliegpioeno fijado
alfileres se utilizaron para crear un marco, y los rollos de masa fueron modelados con el fin de crear los surcos ginehraléingl,
el modelo resultd ser muy semejante a las caracteristicas tridimensionales del cerebro humano. Ademas, los I6bulosieenebrales f
facilmente identificados, asi como algunos giros y surcos mayores, tales como el surco central y lateral y el giro prestoanéial.
En conclusion, las caracteristicas espaciales tridimensionales, la identificacion clara de los surcos y giros y losdbialess bacen
de este modelo una buena herramienta para los estudiantes que solo requieren anatomia béasica en su plan de estudios.

PALABRAS CLAVE: Modelos anatdomicos basicos; Cerebro; Neuroanatomia.
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