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Dissections or prosections: Which method has a better impact on
sustainable gross anatomy knowledge?
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ABSTRACT
Background. Assessing the level of knowledge of

anatomy of undergraduate students four years after their
primary anatomy training will give a better indication as to
which system of teaching is more effective. We aimed to
ascertain which method was more effective at establishing
a core of anatomy knowledge that could be recalled after
a considerable amount of time.

Methods. We tested two groups of medical students in
their final year on the key concepts of gross anatomy using
a question paper that included true–false type questions
and identification of anatomical line diagrams. These two
batches of students followed a dissection-based curriculum
and a newly introduced prosections-based curriculum at
the beginning of their medical education. The prosections-
based curriculum brought with it a reduction in the in-class
teaching and learning activities when compared to the old
curriculum. This would in turn reflect how much anatomy
knowledge one would possess when they start to practise
medicine as a newly qualified doctor and also embark on
a postgraduate training programme. The two groups were
subjected without prior warning to a question paper that
had six questions, each with five true–false statements and
four questions on identification and labelling of anatomical
line diagrams.

Results. There was no statistically significant difference
in the marks obtained for the true–false type questions
between the two groups (p=0.08), but the prosections

group obtained higher marks for the diagram identification
questions (p=0.02).

Conclusion. A prosection-based curriculum when
compared to a dissection-based curriculum was equally
effective at establishing a core of gross anatomy knowledge.
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INTRODUCTION
The main goals of teaching anatomy to students in a medical
curriculum are to lay a sound foundation for the learning of
further subjects and to inculcate the core concepts of anatomy
to carry with them during the rest of their medical careers.1,2

Dissections were the standard method of teaching gross
anatomy for centuries but there is a current trend towards the
use of prosected specimens as a method of teaching and
learning gross anatomy. The pros and cons for each method
have been debated by anatomists, surgeons, curriculum
developers and students.3,4 Perhaps the reason for this debate
stems from the lack of evidence to support one method over
the other.

The Faculty of Medicine Colombo which was established in
1870 is the second oldest medical school in South Asia. The
Department of Anatomy of the ‘Colombo Medical School’ as it
was known then, was one of the first departments that was
established in 1913. In the year 1998, the faculty brought about
a series of changes to the curriculum in keeping with the major
curriculum changes that took place in the UK in the early 1990s.5

One of the main changes in teaching anatomy was the
introduction of prosections to learn gross anatomy instead of
dissection.

An important objective to be achieved in teaching anatomy
in the first year of a medical curriculum is to ensure that a major
proportion of core anatomy knowledge is retained with the
student when he or she starts to practise medicine as a newly
qualified doctor. Equally important is how much of anatomy
knowledge is retained in a doctor when he or she embarks on
a postgraduate training programme to be a surgeon.6 Therefore,
we felt that testing the level of anatomy knowledge of
undergraduate medical students 4 years after their primary
anatomy training will give a better indication as to which system
of teaching was more effective in achieving the above objectives.

METHODS
We conducted this study among two groups of students in their
final year at the Faculty of Medicine, University of Colombo,
Sri Lanka. These two groups studied gross anatomy using
either dissections or prosections. Both these student groups
gained admission to the university, on an all-island ranking,
based on the Z score they obtained in the advanced level
examination. In Sri Lanka, the advanced level examination
functions as the screening examination to choose students for
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state sector universities. Based on this ranking system, the first
175 to nearly 200 or so students who sat for the advanced level
examination from the biological sciences stream (physics,
chemistry and biology) get selected to the Colombo University.

In the dissections group, 8–9 students were allocated to a
single cadaver to engage in hands-on regional dissection for 3
hours a day 3–4 days of the week. A standard dissection manual
was available to the students,7–9 which was supplemented by a
dissection guide prepared by the faculty. Weekly targets were
given to students and their progress was randomly supervised
by four anatomy demonstrators. Attendance was not mandatory
at dissection sessions. In the subsequent batch that followed
a prosection-based curriculum, student groups of 8–9 were
given 3 hours per day on a single day of the week to learn from
an assortment of prosected specimens relevant to the week’s
lesson. Similar to the dissections group they were also supervised
by four anatomy demonstrators. The gross anatomy learning
was supplemented with lectures, tutorials and self-study time
in the anatomy museum. A breakdown of the time spent on
gross anatomy teaching in the two curricula is shown in Table
I. Besides the change in gross anatomy learning in the first year,
the rest of the medical curriculum remained unchanged till the
end of the course in both groups. In the final academic year of
each group, their knowledge on the core concepts of anatomy
were tested using a question paper with six questions, each with
five true–false statements and four questions on identification
and labelling of anatomical line diagrams. The questions were
designed to cover the main teaching units of their gross
anatomy curriculum, which were head and neck, thorax, abdomen,
upper limbs and lower limbs. The pretested questionnaire was
designed by the authors, who were five junior doctors during
their stint as anatomy demonstrators, a consultant surgeon
who is also a senior lecturer in anatomy and a senior professor
of anatomy. The question paper was distributed without prior
notification and administered in the presence of the authors.
Although there was no time limit for the question paper, all the
students handed over their answers within a period of 30
minutes. Participation in the test was voluntary and had no
bearing on their grades in the final year. The mean scores
obtained for the true–false type questions were compared
using the unpaired t-test and the marks for diagram identification
were compared using the Mann–Whitney U test. The data

analysis was done using SPSS version 19. Ethics approval for
the study protocol was obtained from the Ethics Review
Committee of the Faculty of Medicine Colombo, University of
Colombo, Sri Lanka.

All questions were designed to test the student’s knowledge
on the core concepts of anatomy and their application to clinical
settings. Two examples of questions are given below:

1. Which of the following statements are true–false?
a) The neurovascular bundle of the intercostals space lies

in the lower border of the rib.
b) Right main bronchus is in line with the trachea.
c) The central part of the diaphragmatic pleura is pain-

insensitive.
d) The right lung has two lobes.
e) The apex of the lung ascends 2.5 cm above the medial

one-third of the clavicle.
2. Identify the following structures A, B, C (Fig. 1).

RESULTS
A total of 116 students from the ‘dissected’ group and 92
students from the ‘prosected’ group volunteered to answer
the question paper. Table II summarizes the mean scores
achieved by each group for true–false type questions (marks
out of 50), diagram identification (marks out of 50) and total
marks. There was no statistically significant difference in the
marks obtained for the true–false type questions between the
two groups. (p=0.08). The prosections group obtained higher
marks for the diagram identification questions which was
significant (p=0.02).

DISCUSSION
Cadaver-based education remains a powerful tool in the gross
anatomy learning armamentarium. Visualizing, palpating and

FIG 1. Identify structure A, B and C

TABLE I. Comparison of the time spent on anatomy teaching in the
two groups

Learning activity Dissection- Prosection-
based based

curriculum curriculum
(hours) (hours)

Lectures 4 9 5 6
Dissections/prosections 375 5 4
Small group activity and tutorials 1 4 1 0

Tota l 438 120

TABLE II. Mean (SD) scores achieved by each group for the
different components in the question paper

Group True–false Diagram Total
type questions identification marks (%)

Prosections 29.73 (8.3) 28.01 (6.4) 57.74 (12.7)
Dissections 28.26 (10.1) 26.16 (6.9) 54.08 (15.1)
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discovering the 3-dimensional relationships of human anatomy
cannot be substituted by any other method. Therefore, it is
paramount that the time spent around the cadaver is spent in the
most effective and productive manner.

We observed that a prosection-based curriculum when
compared to a dissection-based curriculum was equally effective
at establishing a core of gross anatomy knowledge that could
be recalled after a considerable amount of time. Contrary to
expectations the prosected group performed better in the
diagram identification part of the assessment. Given the large
amount of time spent on dissecting between tissue planes and
discovering anatomical landmarks the dissections group was
expected to succeed in this segment of the assessment.

Similar observations have been shared by previous
investigators who compared these two learning methods
albeit under different circumstances. Nonidum3 compared the
long-term retention power of these two methods by testing the
student’s level of knowledge on the lower limb anatomy four
years after it was taught. He concluded that prosections were
superior to dissections in achieving this objective.
Winkelmann10 reviewed the effect of cadaver-based self-
dissection versus other teaching methods in anatomy. Of the
14 studies reviewed, 12 studies compared dissections to
various prosection-based teaching methods. Among these 12
studies, the dissected group performed better in 5 while in 4
the prosected group performed better, in 3 studies the
performance between the two groups did not differ
significantly. Although the results were indefinite and most
studies were stunted with methodological weaknesses, the
final advantage was tilted in favour of traditional dissection
when taking into account the presumed bias towards the
newly introduced prosection-based courses. However, in our
study the results were contrary to expectations as all authors
expected the dissection group to fare better given the higher
amount of time allocated in the dissection-based curriculum.
The above review also highlights common errors that have
prevented definite conclusions being drawn from these
studies. We wanted to see how we fared against the common
methodological deficiencies that have marred previous studies
that have compared prosections and dissections.

A more comprehensive assessment would have included
practical stations with ‘tag tests’ that could give a better
reflection of the student’s visual and spatial knowledge. The
authors felt it unfair to subject the students to such an assessment
at this point of their medical curriculum purely for research
purposes. The questions on diagram identification were
included to compensate for this deficit in the assessment tool
used. The multiple-choice questions were of the true–false type
where students were penalized for a wrong response with a
negative mark. Although there is sufficient evidence to state
that the ‘best of five’ type questions are a better assessment
tool and while most of the assessments in the students curriculum
had graduated to ‘best of five’ type questions, we persisted
with the true–false type questions as this was the question type
that was used in their anatomy assessment during the first year
in these student groups.

We used non-randomized groups, thus making this a quasi-
experimental study and therefore were unable to completely
eliminate the effect of confounding variables between the two
groups such as intelligence, visuospatial ability, time spent on
self-study, instruction time, the use of textbooks and other
learning material. However, we were able to control to a great

extent variables such as the number and quality of lectures,
student:teacher ratios and pre-knowledge which have been
observed in other studies.

It is fair to presume that medical students represent a highly
motivated and a selected group of high performers and they
possess the ability to compensate to any intervention through
their inherent abilities, thus we felt any comparison between
learning methods in cadaver-based learning should be done
through a separate assessment preferably unannounced and
more importantly away from any assessment which is part of the
regular curriculum.

Finally, two important observations need mentioning. An
important advantage the new curriculum brought with it was a
reduction in the amount of time spent in the dissection halls. It
reduced the time spent in the dissection hall from a staggering
375 hours in the dissections group to 54 hours in the prosected
group (Table I).

The reason for this difference in hours was because the
students were relieved of the laborious task of dissecting
through fat and fascia to discover important anatomical
structures and relations. This task was tackled by the anatomy
demonstrators while specific times and targets were given to the
students to cover each section using prosections. Thus, the
time saved could have very well been put to use in the self-study
of anatomy as well as of other basic sciences such as physiology
and biochemistry. The additional time saved could also be used
to include more curriculum content in fields such as molecular
medicine and genetics, which are basic sciences that are
expanding daily. Thus, the results of this study could be
attributed to the more structured nature of the prosections
curriculum that let the students go about their learning in a more
organized and time-efficient manner11 demonstrated a similar
advantage in long-term recall when the anatomy education was
strictly guided and station-based.

The other important aspect to be considered in a dissection-
based curriculum is the proportion of students who actually
engage in cadaver-based self-dissection. Increasing numbers
in medical school admissions coupled with dwindling numbers
in cadaveric donations equal to an unfavorable student-to-
cadaver ratio. In this study, the dissected group had 8–9
students allocated to one cadaver. This invariably meant that
while two or three students took the task of dissecting the
cadaver the remaining students engaged in learning from the
prosected cadaver or self or group learning activities by the side
of the dissection table. Thus, a majority of students actually
completed their basic science training without engaging in self-
dissection. The fact that although the name implies such, a
dissection-based course may not be a uniform experience for all
the students is an important factor that needs to be borne in
mind by all investigators who try to compare dissections with
other teaching methods.12 Similarly, the time devoted to
dissections by each student has been shown to decline towards
the end of each semester indicating that it is not a uniform
experience for each individual either.12 It is thus the structure of
the dissection-based curriculum and how it is applied in the
given circumstance becomes the deciding factor of the student’s
performance. A good balance can be achieved by combining
student dissection with facilitated learning using prosections.
As shown by Dinsmore et al.,13 this can be easily achieved by
alternating the two learning methods between student groups
on a roster basis, as have been successfully implemented in
certain medical schools.
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On the flip side, one may argue that dissecting through
tissue planes is a fundamental exercise in the deep learning
process and a skill that will also be invaluable as surgeons. The
other disadvantage in using prosections is the loss of superficial
anatomical relations and surface landmarks. But this problem
can be easily overcome by having prosections at different
stages of dissections available for students. By allowing
students to dissect it automatically allows students to use
prosections as well thus allowing each student to cultivate their
own study method.

Anatomy teaching is far too important a subject to be
decided by individual whims and fancies. Any change in how
anatomy is taught has to be based on robust evidence and not
mere personal reflection and any change that is introduced
should be followed up with continuous evaluation for its
effectiveness and students performance. Learning from human
cadavers is a complex experience that is difficult to measure
objectively. As those who have come before us, we too suffer
from confounding factors that make it difficult to arrive at
concrete conclusions. Despite these shortcomings, we believe
that our study adds to the thin body of evidence that exists to
compare the two methods of cadaver-based gross anatomy
learning.
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