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Summary
Sound knowledge of human anatomy is critical 
for safe medical practice.  Worldwide, reduction in 
time allocated for its teaching has invoked debate 
on the extent, mode and timing of instruction, 
and opinion is divided on the value of dissection 
vis-à-vis other methods of delivery. In Africa, 
including Kenya, dissection integrated with 
microscopic, developmental and neuro-anatomy 
has remained core practice, even in the few 
schools which adopted problem based learning.  
This relatively conservative stance is beginning 
to be questioned by faculty and students.  The 
objective of this review is to evaluate the role and 
method of teaching anatomy in medical training 
in general and surgical in particular.  Several papers 
on teaching of anatomy in medical schools from 
different parts of the world have been analysed.

The consensus is that teaching of anatomy 
to undergraduate medical students should be 
rationalized, horizontally and vertically integrated 
with other medical subjects and taught using a 
variety of techniques.  Dissection should still be 
central to the teaching of anatomy and especially 
for those pursuing surgical careers.  Combined 
efforts between departments of anatomy, surgery, 
and imaging should therefore be channeled 
through intensified training of surgeons in human 
anatomy, so that they can form pillars of teaching 
anatomy in the continuum of medical training. 
One such model is intercalating a comprehensive 
MSc Anatomy course within the MMed, or MD 
surgery programme.

Introduction
Proper training in human anatomy is essential 
for safe medical practice. Deficient anatomy 
knowledge has been implicated in avoidable 
iatrogenic injuries.    In UK, for example, “damage 
to underlying structures” is the commonest 
reason for settlement of claims relating to general 
and vascular surgery (1). Yet, in many medical 
schools worldwide, the time allocated to teaching 
of human anatomy has been reduced.  This, 
combined with shortage of cadavers and instructors 
has occasioned reduction in or withdrawal of 
dissection as an instruction mode and utilization 
of other techniques of instruction. This move may 
partially explain the worrying decline in quality 
and quantity of the subject matter being taught 
to medical students and surgical trainees (2-4).  
At the moment, opinion is divided between 
dissection and other techniques of instruction 
and the extent to which each of these methods 
is employed varies from one school to another 
with some abandoning dissection altogether while 
others rely almost entirely on it (5).

In the majority of African medical schools, 
dissection is still a constant feature of the human 
anatomy course (6). However, with diminishing 
resource allocation to human anatomy 
departments, there is imminent danger that 
dissection will be relegated. The effects of this may 
be more disastrous for developing countries where 
the surgeon must perform safe surgery yet state-
of-art interactive multimedia packages, imaging 
and laparoscopy are not universally accessible.  
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In many countries, topographic anatomy is 
integrated with microscopic, developmental and 
neuro anatomy (7,8).  With mounting resource 
constraints, this practice may also fade.  This 
review evaluates the mode of, and human resource 
for instruction in anatomy in medical training in 
general and surgical in particular.

Merits of dissection
Cadaver dissection has been a regular feature in 
anatomy teaching since Renaissance, evolving into 
part of the culture in medical education worldwide 
(9). It has been labelled the “royal road” and the 
cadaver as the “first patient and teacher of medical 
education” (10).  It is expensive because it requires 
enormous space, cadavers, instructors and time.  
Its benefits, however, include:

(a) Development of clinical “habits-of-mind”:  
Problem solving in the dissection laboratory 
develops the clinical “habits-of-mind” and 
entrenches the rhythm of observation to discover 
facts, interpretation of findings to develop a 
differential diagnosis, development and execution 
of management plan (11).  The practice in the 
dissection laboratory is the same, observation 
to distinguish recognizable structures from 
unknown, interpretation of what you see to 
develop a differential identification and further 
dissection/exploration to distinguish between the 
possibilities.  

(b) Provision of the navigation maps:  
The location, extents and relations learned through 
dissection provide essential tools for scientifically 
navigating the body.  One of the best principles in 
surgery is to adopt the shortest, safest and fastest 
route to the problem, to remove the diseased part 
and restore normalcy. For example, in the pterional 
approach to the brain, one utililises the knowledge 
that the pterion lies about 3cm above the midpoint 
of zygomatic arch, and overlies the middle menin-
geal artery, superficial middle cerebral vein, Broca’s 
area and pre-central gyrus.  Such knowledge as 
gained in dissection cannot be overemphasised.

(c) Development of spartial reasoning skills: 
Dissection enables learners to develop a dynamic 
3-dimensional (3D) image of the anatomy,  and the 
spartial skills that enable a competent clinician to 
explain imaging studies to patients and demystify 
surgical procedures that they may ask their patients 
to undergo (5).

(d) Provision of the “human face”:  
The practice of dissection furthers the 
development of professionalism by enhancement 
of attitudes of ethics, empathy and humanism. It 
engenders the opportunity to reflect on feelings of 
mortality, humility and spirituality (5,12).

(e) Reinforcement of other learning modalities:  
Dissection also has the advantage of encouraging 
small group learning, developing fine motor 
control, fostering teamwork, and providing an 
opportunity for learners to integrate knowledge 
from textbooks and didactic lectures with practice 
(9,10).

Other methods of teaching 
Anatomy

Use of prosected specimens: 
This maximises the resource of cadavers and 
teachers saving time for teaching, learning, and 
revision. Plastinated prosected material is more 
robust and can be handled safely and stored at 
room temperature, but the rigidity of the tissues 
limits its use to visualisation. 

Live models: 
Living human models enable the learner to see 
structures move and function, particularly in the 
musculoskeletal system, and to become familiar 
with important surface landmarks. Its use also 
provides students with the opportunity to observe, 
examine, and interact with a living person.  It 
however does not permit the student to explore 
beyond the surface and appreciate the body in 3D 
nor study the internal organs.
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Use of radiological images: 
Imaging techniques such as computed tomog-
raphy, magnetic resonance imaging, positron 
emission tomography, and ultrasonography 
provide fresh opportunities to present anatomy to 
learners. The learner nonetheless is not able to see 
the body or region as a whole from one set, and 
cannot follow origins, branches and distribution 
of nerves and vessels for example.  

Laparoscopy: 
Telescopic views of internal living anatomy 
obtained during diagnostic and therapeutic 
procedures, provide a realistic, effective teaching 
and learning opportunity (13). 

Computer Assisted Learning (CAL):  
This cannot “fully replace” the intellectual, 
education and emotional experience afforded to 
medical students by cadaver dissection and even 
prosection (14), but online interactive programmes 
are useful tools in enhancing learning in the 
dissection laboratory (15).  

Problem Based Learning (PBL): 
This is an effective way of integrating practical 
knowledge but runs the risk of undermining 
the basic science principles needed for logical 
reasoning, and its efficacy is equivocal (16,17). 
 
Team-based learning (TBL): 
This is learner centred but instructor led.  It most 
benefits academically at-risk students who are 
forced to study more consistently, are provided 
regular feedback on their preparedness and given 
the opportunity to develop higher reasoning skills 
(18). The components of its strategy (19) suggest 
that it is relatively theoretical and lacks the practical 
component critical in clinical thinking.

Rating of modes of 
instruction
A recent survey among anatomists reveals the 
following order of preference for teaching methods:  

cadaver dissection by students, prosection, 
living and radiological anatomy, computer aided 
learning (CAL), and didactic lectures alone and 
use of models (20). Majority of the clinicians who 
suggested improvements in the practical part of 
the course have also recommended the traditional 
dissection – based model of anatomy teaching 
calling it a “paramount of medical education” that 
influences the future attitude of the practitioner 
towards his or her patients (21,22).  Even those 
who are lukewarm about dissection, nonetheless 
seem to agree on one point:  It should be retained 
in entirety for those pursuing surgical training 
(4,23).

Among students, the rating is in the following 
order: dissection, textbooks, computer aided 
learning, interactive multimedia programmes, self 
directed learning and lectures alone (24).  Students 
feel that dissection deepens their understanding of 
anatomical structures, provides them with a 3-D 
perspective of structures and helps them recall 
what they learn. Recent research reveals that, 
innovations used in teaching anatomy such as 
interactive multimedia resources have not replaced 
students’ perceptions about the importance of 
dissection (24).  

The value of Integrated 
teaching of anatomy
Optimum clinical practice requires a sound 
knowledge of anatomy, physiology and 
biochemistry. In the case of anatomy, emphasis is 
put on integration of topographic, microscopic, 
developmental and neuro anatomy. This should be 
in a coordinated fashion, with clinical application 
where appropriate, constantly drawing the students’ 
attention to professional relevance of the course (8). 
Indeed, many students believe that the histology 
course helps them develop critical thinking and 
enhance problem solving abilities (25).

For surgeons called upon to treat patients 
with congenital abnormalities, a thorough under-
standing of embryology is essential. For example, 
to prevent recurrence when excising a thyroglossal 
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duct cyst, a surgeon must realize the need to 
remove the central portion of the hyoid bone 
which is the embryonic course of the duct (26).  
Further, knowledge of the developing human is 
of practical value in understanding the normal 
relationships of body structures and causes of 
congenital anomalies.  In other words, embryology 
“illuminates” anatomy and explains how normal 
relations develop (27).   

When, how and by whom 
should anatomy be taught 
today?

In most schools, anatomy is a pre-clinical subject 
taught in the first and often second year. There 
is widespread support among clinicians for more 
vertical integration of anatomy teaching with 
para-clinical and clinical courses throughout the 
undergraduate curriculum (3). The supremacy 
of one methodology is old fashioned. Dissection 
should remain core practice as it is in many renown 
schools (5,28). Its combination with the other 
methods must, however, be embraced to encourage 
interest and retention of anatomical knowledge 
and its clinical relevance (24). To achieve this, it 
is useful that clinical teachers participate in the so 
called pre-clinical years, and “pre-clinical” teachers 
continue teaching the students in the clinical 
years during clinical teaching rounds, seminars 
and conferences.  There is need to integrate not 
only the student teaching, but also preclinical and 
clinical teachers.  In this regard, surgeons should 
be encouraged to take greater responsibility for the 
sequential teaching.  Closer links or integration 
between departments of surgery and anatomy will 
help to achieve this and also benefit postgraduate 
learning (29,30). It is the deep training of the 
surgical postgraduates by dissection enriched with 
newer learning methods that will equip them 
with the requisite skills, knowledge and attitudes 
appropriate for this role.

Conclusion 
Solid training in human anatomy is core to 
surgical training to ensure safety in practice.  
Comprehensive cadaver dissection constitutes 
the most effective mode of instruction, especially 
for the surgical trainee.  Its combination with 
other innovative contemporary techniques of 
instruction should be embraced. Integrating 
human anatomy horizontally and vertically with 
other medical subjects is a useful way of improving 
its retention and application.  Surgeons will form 
pillars of such integrated teaching.  Accordingly, 
their training in human anatomy should be 
intensified.  One practical way of enhancing the 
current amount of anatomy inbuilt in the MMed 
surgery programme is to introduce and promote 
an intensive intercalated programme, in which 
interested top performers can branch off for a year 
and pursue an MSc in human anatomy before 
returning to and completing clinical graduate 
training leading to MMed or MD in surgery.
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