
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/) 
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

Copyright © 2017. Anatomy & Cell Biology

ing problems in a three-dimensional space [4-9]. Moreover, 
human anatomical dissection, incorporating the teaching of 
surface anatomy, represents a critical initial learning experi-
ence about the patient-physician relationship [10-13]. Human 
anatomy itself is very important to all health-care specialties 
and not only to surgical specialties [14-16]. It is essential to 
teach the fundamental principles of human anatomy from 
the beginning of medical school thus to facilitate subsequent 
expansion on them over time. The weight of opinion is that 
those principles are best taught during human anatomical 
dissection and further reinforced with supplementary visual 
aids. It must also be noted, with modern technical develop-
ments, human anatomy education has moved beyond being a 
“motionless science” and has benefitted greatly from continu-
ous evolution [17, 18]. Human-anatomy learning methods 
have evolved from traditional teaching methods of human 
anatomical dissection, lectures, anatomical models, prosec-
tion, and tutorials: they are now supplemented by the recently 
emerging e-learning grounded in web-based technology 
[5]. Human anatomical dissection in many countries is en-

Introduction

The teaching and learning of human anatomy though hu-
man anatomical dissection has historically been a cornerstone 
of medical education and essential as a research tool: in fact, it 
was the study of the human body, its organs and their spatial 
relationships rather than of other animals that laid the basis 
for much of our current understanding of human structure 
[1-3]. Human anatomical dissection is also important in the 
medical syllabus because it is here that students learn the es-
sential language of medicine and how to develop understand-
ing through experimentation and acquire expertise in solv-
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trenched as the best way to picture topographical landmarks 
and anatomical variation allowing medical students to ap-
preciate relationships between different organs and structures 
and the three-dimensionality of the structures of the human 
body. Nevertheless, in recent years, the relevance and value 
of human anatomical dissection have come under discussion 
at different universities owing to high costs and time pres-
sures in some medical curricula. Indeed, during the last two 
decades, multiple universities in many countries have aban-
doned cadaver-based dissection in favor of anatomy courses 
without cadavers at all. This development has given rise to 
a basic discussion on the role of human anatomical dissec-
tion in the medical curriculum and the ultimate question of 
whether the teaching of anatomy by human anatomical dis-
section should be continued. It is also worth mentioning that 
the use of online social networks as accessory tools in medi-
cal education could change and improve human anatomy 
teaching and learning [19, 20]. These aspects have not been 
an issue of research in Venezuela. Indeed, there are not refer-
ences in Venezuela on this concern. This was the purpose of 
this research project handing out to evaluate the perceptions 
of Venezuelan surgeons and their patterns of usage of human 
anatomical dissection in teaching and learning human anato-
my.

Materials and Methods

The Centro Médico Docente La Trinidad is a private hos-
pital in Caracas, Venezuela, founded in 1966. Since 2008, this 
hospital has 200 hospitalization’s beds counting emergency 
room´s beds and it has most of the health-care specialties. It is 
equipped with modern medical facilities with latest technol-
ogy equipment. Eighty Venezuelan surgeons with different 
fields of specialties at Centro Médico Docente La Trinidad 
were invited to complete an anonymous survey, 65 of which 
were returned for a 75% response rate. All surgeons were 
informed of the purpose of this survey and the written in-
formed consent of all the participants was obtained prior to 
their participation. They were asked about if they are or were 
any medical specialty teachers.

This group of Venezuelan surgeons was inquired about 
their surgery specialties at Centro Médico Docente La Trini-
dad. Respondents were requested to select the current meth-
od they viewed as the best current method of teaching human 
anatomy among: lecture, videos, computer aided learning, 
learning on models, human anatomical dissection, small 

groups learning, or prosections. These Venezuelan surgeons 
were requested to choose the best method to be enhanced to 
learning of human anatomy among the options previously 
identified. 

Finally, respondents were inquired to select what form of 
imaging between X-ray, magnetic resonance imaging, com-
puted tomographic, angiography, three-dimensional comput-
ed tomography, and ultrasound should be further explored as 
a complementary tool in anatomical education. 

Results

An anonymous survey was performed to 65 Venezuelan 
surgeons at Centro Médico Docente La Trinidad, among 
them 15 are female surgeons (23.07%) and 50 are male sur-
geons (76.3%). There were not data about surgeons’ age in 
this survey.

In this group of Venezuelan surgeons, 13 are medical spe-
cialty teachers (20%) and seven are retired medical specialty 
teachers (10.76%). 

The respondents more inquired by surgery specialties in 
this survey were 16 orthopedic surgeons (26.1%), 13 general 
surgeons (20.0%), nine gynecologist-obstetricians (13.8%), six 
urologists (9.2%), and six ophthalmologists (9.2%) (Fig. 1).

The best method for teaching anatomy selected by 
89.23% of surgeons (n=58) was human anatomical dissec-
tion (P< 0.001) (Fig. 2), while 61.23% of respondents (n=58), 
thought human anatomical dissection should be enhanced in 
anatomy education (P<0.001). Finally, surgeons were asked 
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Fig. 1. The respondents more inquired by surgery specialities in this 
survey.
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to select what form of imaging as a complementary tool in 
anatomical education should be further explored in anatomi-
cal education, 41 of respondents’ (63.07%) selected three-
dimensional computerized tomography imaging compared to 
other imaging modalities (P<0.001) (Fig. 3). 

Discussion

The dissection of human cadavers is still entrenched as 
the fundamental method for teaching and learning human 
anatomy in many countries [21-26] but today’s medical stu-
dents have little chance to develop the manual skills that are 
essential to almost every medical specialty but specially in all 
surgery specialties [6, 27].

Some studies confirm the importance of anatomical dis-
section sessions despite the emerging innovations in teaching 
anatomy such as the use of the computer-assisted construc-
tion and virtual reality [14, 28-30]. Human anatomical dissec-
tion is employed as a major tool in the teaching and learning 
of human anatomy, owing to its perceived usefulness for 
understanding classifications and inter-relationships of differ-
ent parts of human body, integration of theory and practice of 
human anatomy, touch-medicated perception, improvement 
of physicians’ manual dexterity and practical skills, human-
istic care, three-dimensional perspectives of structures, and 
the explanation of problems encountered in surgery and also 
for improving physicians’ expertise in physical examinations, 
which cannot be carried out correctly without a deep-seated 
knowledge of gross and topographical human anatomy [16, 

31, 32]. Tools for improving the learning of human anatomy 
that are based on evolving technologies are being actively 
sought and evaluated [33-35]. Nevertheless, in today’s world, 
there is no consensus on the best methods for teaching of hu-
man anatomy [36-40]. Due consideration should also be giv-
en to the known difficulties in procuring enough cadavers for 
pedagogical needs in medical schools leading to complaints 
of there simply being too many students per cadaver. Cadaver 
shortage is the problem facing medical schools all over the 
world [32, 41, 42]. Reduced hours of study and access to ca-
daver dissection-based teaching in medical education has led 
to many medical doctors especially surgeons reporting insuf-
ficient human anatomical knowledge of junior medical doc-
tors [43], a fact that is causing a growing concern in this re-
gard [23, 27, 44]. This tendency poses a significant risk overall 
but perhaps most of all in surgery [15]. In this research, the 
opinions of Venezuelan surgeons regarding current and fu-
ture teaching practices in human anatomy were surveyed and 
it could be concluded that the usefulness of cadaver dissection 
for learning anatomy should not be underestimated. The new 
generations of medical students and junior medical doctors 
have an in-depth appreciation of the value of digital resources, 
having had wide exposure to web-based technology but, even 
so, in this survey of Venezuelan surgeons, 89.23% of respon-
dents (n=58) gave unchanged prominence to the importance 
of human anatomical dissection in spite of the advent of the 
new innovations in learning human anatomy. This research 
is not without its limitations primarily it having been carried 
out in a single hospital and so may not represent the opinion 
of the majority of surgeons in Venezuela. In this survey, the 
perspectives of junior medical doctors about the use of hu-
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man anatomical dissection for learning human anatomy were 
not evaluated. It is important that future research should 
focus on what and how medical students learn from hu-
man anatomical dissection and other teaching and learning 
methods in order to give faculties and medical students infor-
mation on which they can base their choices. The objective 
should be to incorporate more effective teaching and learn-
ing tools while maintaining the beneficial values of human 
anatomical dissection. Faculties of human anatomy could 
adjust their teaching style in order to mesh more readily with 
how medical students in this new digital era actually learn, all 
in line with students’ aptitudes, attitudes, and expectations. 
Medical students have diverse approaches in dealing with hu-
man anatomical dissection and so they experience different 
learning experiences resulting in differences in form and the 
amount of their grasp of human anatomy. As this probably 
applies to all learning processes, it should be no surprise that 
a combination of methods for learning human anatomy gives 
the best results [39-45]. This survey shows that this group of 
Venezuelan surgeons consider human anatomical dissection-
based teaching to be the most beneficial method of teaching 
anatomy and their perceptions are that it should be given cor-
responding prominence in medical education. Furthermore, 
41 of the Venezuelan surgeons surveyed (63.07%) suggested 
that three-dimensional computerized tomography should be 
integrated further into anatomical education. These findings 
support the continued use of human anatomical dissection-
based teaching and the integration of imaging in the design 
and implementation of human anatomy teaching in medical 
education [46]. Advantages of integrating imaging and human 
anatomical dissection include improved clinical application of 
human anatomy and an increase in medical student’s interest 
in human anatomy [16, 47, 48]. The surgeons’ ongoing con-
cern about diminishing learning and knowledge of human 
anatomy among junior medical doctors and results of this 
survey and other studies [14, 15, 25, 28-30, 39, 40, 49] could 
constitute and important boost to the case for giving empha-
sis to keeping human anatomical dissection in the medical 
syllabus.

References

1.	Jones DG. Reassessing the importance of dissection: a critique 
and elaboration. Clin Anat 1997;10:123-7.

2.	Dinsmore CE, Daugherty S, Zeitz HJ. Teaching and learning 
gross anatomy: dissection, prosection, or “both of the above?”. 
Clin Anat 1999;12:110-4.

3.	Hasan T, Ageely H, Hasan D. The role of traditional dissection in 
medical education. Educ Med J 2010;2:e30-4.

4.	von Lüdinghausen M. The goal of dissection in clinically ori-
ented teaching. Clin Anat 1992;5:488-9.

5.	Saxena V, Natarajan P, O’Sullivan PS, Jain S. Effect of the use of 
instructional anatomy videos on student performance. Anat Sci 
Educ 2008;1:159-65.

6.	Ellis H. Teaching in the dissecting room. Clin Anat 2001;14:149-
51.

7.	Moxham BJ, Moxham SA. The relationships between attitudes, 
course aims and teaching methods for the teaching of Gross 
Anatomy in the Medical Curriculum. Eur J Anat 2007;11(S1):19-
30.

8.	Korf HW, Wicht H, Snipes RL, Timmermans JP, Paulsen F, Rune 
G, Baumgart-Vogt E. The dissection course: necessary and in-
dispensable for teaching anatomy to medical students. Ann Anat 
2008;190:16-22.

9.	Hulkower R. From sacrilege to privilege: the tale of body pro-
curement for anatomical dissection in the United States. Einstein 
J Biol Med 2011;27:23-6.

10.	Aziz MA, McKenzie JC, Wilson JS, Cowie RJ, Ayeni SA, Dunn 
BK. The human cadaver in the age of biomedical informatics. 
Anat Rec 2002;269:20-32.

11.	Boulware LE, Ratner LE, Cooper LA, LaVeist TA, Powe NR. 
Whole body donation for medical science: a population-based 
study. Clin Anat 2004;17:570-7.

12.	Nwachukwu C, Lachman N, Pawlina W. Evaluating dissection in 
the gross anatomy course: correlation between quality of labora-
tory dissection and students outcomes. Anat Sci Educ 2015;8:45-
52.

13.	Marom A, Tarrasch R. On behalf of tradition: an analysis of 
medical student and physician beliefs on how anatomy should 
be taught. Clin Anat 2015;28:980-4.

14.	Sugand K, Abrahams P, Khurana A. The anatomy of anatomy: a 
review for its modernization. Anat Sci Educ 2010;3:83-93.

15.	Sheikh AH, Barry DS, Gutierrez H, Cryan JF, O’Keeffe GW. Ca-
daveric anatomy in the future of medical education: what is the 
surgeons view? Anat Sci Educ 2016;9:203-8.

16.	Vorstenbosch MA, Kooloos JG, Bolhuis SM, Laan RF. An inves-
tigation of anatomical competence in junior medical doctors. 
Anat Sci Educ 2016;9:8-17.

17.	Drake RL. Meeting the challenge: the future of the anatomical 
sciences in medical school curricula. Anat Rec 2002;269:68.

18.	Hasan T. Is dissection humane? J Med Ethics Hist Med 2011;4:4.
19.	DiLullo C, Coughlin P, D’Angelo M, McGuinness M, Bandle J, 

Slotkin EM, Shainker SA, Wenger C, Berray SJ. Anatomy in a 
new curriculum: facilitating the learning of gross anatomy us-
ing web access streaming dissection videos. J Vis Commun Med 
2006;29:99-108.

20.	Granger NA, Calleson D. The impact of alternating dissection 
on student performance in a medical anatomy course: are dis-
section videos an effective substitute for actual dissection? Clin 
Anat 2007;20:315-21.

21.	Lempp HK. Perceptions of dissection by students in one medical 



Anat Cell Biol 2017;50:12-16 Rafael Romero-Reverón16

www.acbjournal.orghttps://doi.org/10.5115/acb.2017.50.1.12

school: beyond learning about anatomy: a qualitative study. Med 
Educ 2005;39:318-25.

22.	Warner JH, Rizzolo LJ. Anatomical instruction and training for 
professionalism from the 19th to the 21st centuries. Clin Anat 
2006;19:403-14.

23.	Turney BW. Anatomy in a modern medical curriculum. Ann R 
Coll Surg Engl 2007;89:104-7.

24.	Romero Reverón R. Anatomical dissection: a positive experience 
for Venezuelan first year medical students. Int J Morphol 2010; 
28:213-7.

25.	Yilmaz MC, Güner MA, Tekdemir I, Ersoy M. A general evalua-
tion of the problems of anatomy education in Turkey. Anatomy 
2015;9:182-4.

26.	Snelling J, Sahai A, Ellis H. Attitudes of medical and dental stu-
dents to dissection. Clin Anat 2003;16:165-72.

27.	Fitzgerald JE, White MJ, Tang SW, Maxwell-Armstrong CA, 
James DK. Are we teaching sufficient anatomy at medical 
school? The opinions of newly qualified doctors. Clin Anat 2008; 
21:718-24.

28.	Rizzolo LJ, Stewart WB. Should we continue teaching anatomy 
by dissection when ...? Anat Rec B New Anat 2006;289:215-8.

29.	Tam MD, Hart AR, Williams S, Heylings D, Leinster S. Is learn-
ing anatomy facilitated by computer-aided learning? A review of 
the literature. Med Teach 2009;31:e393-6.

30.	Ramsey-Stewart G, Burgess AW, Hill DA. Back to the future: 
teaching anatomy by whole-body dissection. Med J Aust 2010; 
193:668-71.

31.	Elizondo-Omaña RE, Guzmán-López S, De Los Angeles García-
Rodríguez M. Dissection as a teaching tool: past, present, and 
future. Anat Rec B New Anat 2005;285:11-5.

32.	Biasutto SN, Sharma N, Weiglein AH, Benia FM, McBride J, 
Bueno-López JL, Kramer B, Blyth P, Barros MD, Ashiru O, 
Ballesteros LE, Moxham BJ, Krishnan S. Human bodies to teach 
anatomy: importance and procurement: experience with cadaver 
donation. Rev Arg Anat Clin 2014:6:72-86.

33.	Shaffer K. Teaching anatomy in the digital world. N Engl J Med 
2004;351:1279-81.

34.	McLachlan JC, Bligh J, Bradley P, Searle J. Teaching anatomy 
without cadavers. Med Educ 2004;38:418-24.

35.	Azer SA. Can "YouTube" help students in learning surface anato-
my? Surg Radiol Anat 2012;34:465-8.

36.	Older J. Anatomy: a must for teaching the next generation. Sur-

geon 2004;2:79-90.
37.	Winkelmann A. Anatomical dissection as a teaching method in 

medical school: a review of the evidence. Med Educ 2007;41:15-
22.

38.	Bergman EM, Prince KJ, Drukker J, van der Vleuten CP, Scher-
pbier AJ. How much anatomy is enough? Anat Sci Educ 2008;1: 
184-8.

39.	Bergman EM, van der Vleuten CP, Scherpbier AJ. Why don’t 
they know enough about anatomy? A narrative review. Med 
Teach 2011;33:403-9.

40.	Patel SB, Mauro D, Fenn J, Sharkey DR, Jones C. Is dissection the 
only way to learn anatomy? Thoughts from students at a non-
dissecting based medical school. Perspect Med Educ 2015;4:259-
60.

41.	McLachlan JC, Patten D. Anatomy teaching: ghosts of the past, 
present and future. Med Educ 2006;40:243-53.

42.	Biasutto SN, Sharma NA, McBride J, Krishnan S, Vatsalas-
wamy P, Garud RS, Kharat VS, du Toit DF, Redwood C, Fisk W, 
Townsend G, Piplani ML, Romero-Reverón R, Rae G, Kachlik 
D, Barut C, Khayrullin RM. Part II. Human bodies to teach 
anatomy: importance and procurement: experience with cadaver 
donation. Rev Arg Anat Clin 2014;6:162-75.

43.	Collins JP. Modern approaches to teaching and learning anato-
my. BMJ 2008;337:a1310.

44.	Leveritt S, McKnight G, Edwards K, Pratten M, Merrick D. What 
anatomy is clinically useful and when should we be teaching it? 
Anat Sci Educ 2016;9:468-75.

45.	Pawlina W, Drake RL. Authentic learning in anatomy: a primer 
on pragmatism. Anat Sci Educ 2016;9:5-7.

46.	Ahmed K, Rowland S, Patel VM, Ashrafian H, Davies DC, Darzi 
A, Athanasiou T, Paraskeva PA. Specialist anatomy: is the struc-
ture of teaching adequate? Surgeon 2011;9:312-7.

47.	Lewis TL, Burnett B, Tunstall RG, Abrahams PH. Complement-
ing anatomy education using three-dimensional anatomy mobile 
software applications on tablet computers. Clin Anat 2014;27: 
313-20.

48.	Heptonstall NB, Ali T, Mankad K. Integrating radiology and 
anatomy teaching in medical education in the UK: the evidence, 
current trends, and future scope. Acad Radiol 2016;23:521-6.

49.	Dissabandara LO, Nirthanan SN, Khoo TK, Tedman R. Role of 
cadaveric dissections in modern medical curricula: a study on 
student perceptions. Anat Cell Biol 2015;48:205-12.


