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Introduction

The medical curriculum has undergone many transfor-
mations from traditional core subject-wise teaching to inte-
grated teaching, integrating the basic sciences and clinical 
disciplines vertically and horizontally. Sound knowledge of 
human gross anatomy forms a firm foundation for the medi-

cal student to achieve precise clinical skills, especially the 
physical examination, radiological diagnosis, and surgical 
expertise. Anatomy teaching has undergone many make-
overs from cadaveric dissection and didactic pedagogic ap-
proaches to augmented reality, virtual reality, and student-
centered active learning approaches. 

Medical colleges in Saudi Arabia are following diverse 
curricula. In the last decade, they have reformed and es-
poused the new medical curricula keeping abreast with 
the curricular changes in medical education. The updated 
curricula in many of the Saudi medical colleges, changed 
the Anatomy component in the curriculum. There is a shift 
from traditional anatomy teaching methods such as didactic 
lectures and cadaveric dissection to inquiry-based and coop-
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erative teaching methods such as case-based learning (CBL), 
problem-based learning (PBL), and team-based learning 
(TBL) [1-3] to instill student-centered active learning. The 
modification in the anatomy component is because students 
are also trained in non-discipline soft competencies such as 
leadership, professionalism, communication, and ethics in 
their curricula [4]. These skills are emphasized as essential 
competencies in preparation for medical students as not only 
future clinicians but also as leaders of healthcare by immers-
ing them in the foundations of interpersonal, ethical, and 
leadership skills required to excel in the future workplace [5]. 
With the inclusion of new skills and molecular biology, there 
has been a reduction in the basic sciences component. In the 
current overcrowded curricula with soft competencies, many 
niceties of anatomical sciences have been snipped citing the 
abundance of material and lacking proper clinical relevance 
[6, 7]. These reductions in the basic medical sciences compo-
nent especially the anatomy component have raised concerns 
about the effect on the quality of the surgical expertise and 
the safety of the patient [8]. 

These wide variations raise the query of whether all the 
essential learning outcomes are being achieved and whether 
the anatomy component includes the most frequent cases of 
Saudi and their relevant anatomy. Is the anatomy component 
sufficient to graduate a skillful and safe clinical practitioner? 

In this context, our study has proposed to find and ana-
lyze the gross anatomy teaching practices in Saudi Arabian 
medical colleges. The results would help in finding the dif-
ferences in the anatomy component. The purpose of this 
study is to determine whether the differences in the anatomy 
component are too wide. Would this warrant the need for 
discussion for the national core curriculum or syllabus of 
anatomy in Saudi medical colleges. 

Materials and Methods

A cross-sectional survey was sent to the faculty of Anat-
omy during 2018–2019 to 25 medical colleges across Saudi 
Arabia. The survey tool was prepared based on previous 
studies [9-11]. The prepared questionnaire was circulated 
among the peers to provide feedback on the readability of the 
questions and to avoid ambiguity in the responses after the 
survey was finalized. The final questionnaire has 20 items 
enquiring about the approach of anatomy teaching, years of 
the program during which anatomy is taught and anatomical 
sciences teaching methods. Teaching approaches included 

questions about the number of didactic, PBL, TBL sessions, 
Laboratory sessions, and type of laboratory activities (dissec-
tion, prosection, virtual anatomy, and workbook), radiology 
sessions (X-ray, computed tomography [CT], or magnetic 
resonance imaging [MRI]), surface anatomy sessions, and 
clinical anatomy sessions. The Institutional Review Board 
of Imam Abdulrahman bin Faisal University, Dammam, 
approved this study (IRB‐2019‐01-186). Finally received the 
completed questionnaire from 15 medical colleges. All 15 
participants answered the questions about the approach of 
anatomy teaching, the years during which the course is de-
livered, pedagogic methods used, and laboratory sessions. 
Only nine medical colleges have provided the details of the 
number of hours allocated for pedagogic and laboratory ses-
sions of Anatomy. All the data are presented in tables and a 
graphical representation of the number of hours allocated 
to each mode of pedagogic approaches used in the Anatomy 
course is done using GraphPad Prism 9.1.1 (GraphPad Soft-
ware, San Diego CA, USA). 

Results 

The anatomy in the curricular structure 
Twelve out of these fifteen medical colleges have informed 

that they approach anatomy teaching system-wise, and the 
remaining three have informed that they approach region-
wise. Based on the curricular structure anatomy is delivered 
in different years of the medical program. Four institutions 
are teaching only in the first year of the medicine program, 
four institutions in 1st and 2nd years, four institutions in 1st, 
2nd, and 3rd years, one institution in 1st, 2nd, 3rd, 4th, and 
5th years and two institutions have informed that they de-
liver anatomy course in 3rd year of the program (Table 1).

The anatomy pedagogic approaches
The pedagogic teaching methods used in these medical 

colleges are diverse. All colleges have didactic lectures as 
pedagogic methods, but the number varied. Twelve medical 
colleges have PBL as one of the pedagogic approaches with 
a variable number of sessions. Four colleges have TBL as a 
pedagogic approach. Of these four colleges, three colleges 

Table 1. Years of the program during which anatomy is taught

Year Year I Year I & II
Year I,  
II & III

Years I,  
II, III & IV

Years III

Colleges 4 4 4 1 2
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have both PBL and TBL, only one college has only TBL with-
out any PBL (Table 2). 

The anatomy laboratory activities
We have also enquired about the laboratory component 

used in their colleges. In the laboratory sessions, cadaveric 
dissection is done in ten institutions and there is no dissec-
tion in five. Out of 3 teaching regional approach of anatomy 
1 has no dissection. Out of 12 teaching systemic approach of 
anatomy 4 have no dissection. Virtual dissection tables are 
available in six institutions, of these six; five institutions have 
both cadaveric and virtual dissections available. Only one 
institution has virtual dissection tables and prosection with-
out cadaveric dissection. All the institutions have prosection 
irrespective of whether there is a dissection or not. All 15 
colleges that responded have surface anatomy and radiology 
component (Tables 2 and 3). The radiology component is 
mainly based on the demonstration of radiographic images 
of X-ray, CT, and MRI, no college has ultrasonography in 
their anatomy course. 

Hours allocated for anatomy in curriculum
The detailed information on pedagogic approaches and 

hours allocated for each approach was given by 9 medical 
colleges. There is a great degree of variability in the number 
of hours allocated for the anatomy course in general and in 
the hours allocated for different pedagogic and laboratory 
sessions among the colleges that have responded with details 
of hours allocated. The total number of hours allocated in 
total for the anatomy course ranged from 89 hours to 388. 
The number of didactic lectures ranged from 30 hours to 
140 hours. In the institutions, which have PBL, the sessions 
ranged from four to 20, and in the institutions where TBL is 
an instructional method the sessions allocated were between 

2 to 50. Dissection ranged from 6 to 153, prosection ranged 
from 5 to 153 (Fig. 1). The wide variability of the teaching 
sessions reported is due to the variability of the curriculum 
in different medical colleges. 

Discussion 

Our study is the first attempt to get information on the 
Anatomy teaching methods and hours allocated in different 
medical colleges in Saudi Arabia. The information acquired 
indicates diversity in teaching approaches, time allocation, 
and years during which the course is taught. 

The reduced number of hours allocated for anatomy is a 
topic of debate on whether anatomical competency is ade-
quate to become a skillful surgeon and be able to avoid dam-
age to structures especially when there is variant anatomy. 
To avoid the discrepancies in the anatomy component devis-
ing a national syllabus could provide a solution. 

The waning anatomy component is hazardous to medical 
professions and society. A seven-fold increase in medicolegal 
claims against surgeons for surgical damage to underlying 
structures was reported [12], and atrophy of the anatomy 
component in medical curricula could be a reason for this 
situation. Evidence from the studies has revealed that ana-

Table 2. Teaching approach and pedagogic methods used in anatomy course instruction

Gross anatomy
Teaching approach Pedagogic methods practiced

Regional Systemic Lecture Lab PBL TBL PBL & TBL
Colleges 3 12 15 15 12 4 3

PBL, problem-based learning; TBL, team-based learning.
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Fig. 1. Gross anatomy pedagogic approaches and hours allocated. 
X, axis numbers represent the medical colleges; Y, axis represent 
the number of hours allocated for gross anatomy. The colors of the 
histogram represent the mode of instruction of gross anatomy. PBL, 
problem-based learning; TBL, team-based learning.

Table 3. Laboratory approaches in anatomy

Teaching approach
Cadaveric 
dissection

Prosection
Virtual 

dissection 
table

Radiology
Surface 

anatomy

Number of colleges 10 15 6 15 15
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tomical ignorance has become a basis of apprehension about 
anatomy education in present medical education. The medi-
cal trainee’s anatomical competence is discerned to be inad-
equate for a safe practice by the training clinicians [13, 14]. 
Substantial reduction in anatomy teaching, as much as 80% 
contact hours was seen in the study that reviewed anatomy 
education medical colleges of Australia and New Zealand 
[15]. In North America, also there was a reduction in the 
contact hours of Anatomy teaching [10]. This shrinkage in 
anatomical knowledge raises severe concerns about the re-
quired level of competency for safe clinical practice. 

Many medical colleges around the world have discarded 
dissection due to the unavailability of donors and embraced 
the modern tech gizmos such as virtual dissection tables and 
augmented reality. Cadaveric dissection is still considered 
an important tool of medical education by many anatomy 
educators. It introduces death at an early stage of medical 
education to prepare the future physician to cope with death 
and dying, appreciate the anatomical variations and pathol-
ogy in different individuals, facilitate acquiring the manual 
dexterity to be a skilled surgeon, and helps attain commu-
nication, teamwork, and leadership skills by working as a 
team during the dissection sessions. Despite the difficulties 
in procuring the donors and high economic encumbrance, 
in Saudi Arabia, nine out of fifteen colleges responded are 
still using cadaveric dissection as the main tool of laboratory 
activity. Declining hours allocated for anatomy component 
and teaching hours has been evident in the modern medi-
cal curricula for many years. Cadaveric workshops based on 
clinical procedures for some components would benefit the 
students who has limited or no dissection to actively engage 
and appreciate a surgical experience [16].

In the efforts of standardization of the anatomy content in 
different health sciences programs many authors have pro-
posed the core anatomy syllabi. The aim of the core anatomy 
syllabus is to have the essential learning outcomes required 
for safe and efficient clinical expertise and reduce the de-
tailed description of the clinically not relevant topics. This 
can provide a solution in a diverse curriculum with varied 
component of anatomy, some having too many and some 
having inadequate anatomical competencies. The core anat-
omy syllabus will provide the essential learning outcomes 
which can be fit in the curricula at appropriate time using 
the appropriate method deemed by the instructor. core re-
gional anatomy syllabus (CRAS) was published by Anatomi-
cal society of UK and Ireland in 2003. This CRAS has under-

gone three revisions [17]. The recent CRAS3 was developed 
using Delphi approach of consensus group of anatomists [18]. 
The CRAS2 is included as refence in UK’s General Medical 
Council’s Tomorrow’s Doctor [19]. A clear guide of compe-
tencies to be acquired and facilitation to be given to achieve 
them to prepare a good doctor for the society. 

There are other efforts to standardize the core syllabus at 
undergraduate program level for medicine [17, 20-22] den-
tistry [23, 24], Nursing [25] and Pharmacy [26]. Also, some 
core syllabi are prepared at regional level such as musculo-
skeletal anatomy [27], Thorax [28] head and neck [29, 30] 
and neuroanatomy [31]. 

To make sure that medical colleges have necessary Anat-
omy learning outcomes are included in their curricula an 
Anatomical society is formation would be a good initiative in 
Saudi. The Anatomists should meet alongside with the clini-
cians to develop the core anatomy syllabus for undergraduate 
medicine program that encompasses the core content and 
skills required for making a competent clinician and reduce 
the unnecessary details. With recent Covid-19 whole world 
has implemented online teaching, to be future ready some 
sessions can be suggested as online sessions in the national 
core syllabus.

Limitations of the study
Our study is the first attempt to collect comprehensive 

information on Anatomy teaching in Saudi medical colleges. 
Not all the colleges have responded to our questionnaire. 
Only 50% of the colleges 15 of 25 have responded and in 
these 15 only 9 colleges provided detailed information on the 
hours spent and methods adopted for anatomy teaching. I 
hope that our attempt after publication will encourage oth-
ers also come on board, provide the information, and involve 
in active discussion for excellence in anatomy teaching and 
learning in Saudi Arabia and elsewhere.

Conclusion 
In the present study, we have observed that anatomy 

teaching and contact hours are variable across the institu-
tions. This raises an important question, should there be a 
national core syllabus of anatomy emphasizing the essential 
anatomical component for undergraduate medical students 
across all the medical colleges in Saudi Arabia? Should there 
be a reinforcing more detailed anatomy course for the resi-
dents of surgical and radiology specialties which could also 
include cadaveric dissection, especially in the surgical ana-
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tomical regions they are undergoing training? The Anatomi-
cal Society of Great Britain and Ireland [17] already made an 
attempt in this direction, for Anatomy. They have developed 
a core anatomy syllabus with the minimum essential ana-
tomical knowledge for qualified medical graduates. It would 
be useful to adopt a core curriculum and colleges should 
have the freedom to embrace differences in teaching and 
learning approaches based on available resources, expertise, 
and learner motivation.
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