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Background: Knowledge of gross anatomy, as a basic core subject, is fundamental 
for medical students and essential to medical practitioners, particularly for those 
intending a surgical career. However, both medical students and clinical teachers 
have found a significant gap in teaching basic sciences and the transition into 
clinical skills. The authors present a Surgical Anatomy Course developed to teach 
the anatomical basis of surgical procedures with particular emphasis on laparo-
scopic skills while incorporating medical simulation.  
Materials and methods: An evaluation of the students’ satisfaction of the Surgical 
Anatomy Course was completed using a mix of multiple choice and open-ended 
questions, and a six-point Likert Scale. Questions were asked about the students’ 
perceived improvement in surgical and laparoscopic skills. Manual skills were 
assessed using a laparoscopic simulator.
Results: Both evaluation of the course structure and the general impression of 
the course were positive. Most students believed the course should be an integral 
part of a modern curriculum. The course supported the traditional surgical classes 
and improved anatomical knowledge and strengthened students’ confidentiality 
and facilitated understanding and taking surgical rotations.
Conclusions: A medical course combining the practical learning of anatomy and 
surgical-based approaches will bring out the best from the students. Medical 
students positively evaluated the Surgical Anatomy Course as useful and benefi-
cial regarding understanding anatomical structure and relationship necessary for 
further surgical education. (Folia Morphol 2018; 77, 2: 279–285)
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INTRODUCTION
Gross anatomy is one of the fundamental, time-

honoured medical courses [29]. However, the most 
effective teaching methodology of anatomy has not 
been definitively established. Some reports consid-

ered traditional methods, e.g. human body atlases, 
cadaveric dissections, and prosections as the most 
appropriate [22, 23]. At the same time, numerous 
modern techniques in teaching medicine, including 
computer-aided learning and simulation techniques, 
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have been implemented [27]. Simulation has revo-
lutionised teaching methodology in many fields of 
medicine including medical specialties which require 
practical skills, e.g. anaesthesia, surgery, gynaecol-
ogy, cardiology [7, 20]. 

Without a doubt, knowledge of gross anatomy is 
fundamental for medical students. Moreover, there 
is substantial evidence suggesting that a good un-
derstanding of anatomy is essential for safe medical 
practice, particularly for those intending a surgical 
career [9, 24].

In Poland, medical universities offer a 6-year 
medical programme. The last year is clinically-cen-
tered with practical training in the seven primary 
medical specialties (internal medicine, surgery, fam-
ily medicine, gynaecology and obstetrics, rescue 
medicine, psychiatry) [16]. Usually, in most of the 
Polish universities, medical curricula are designed  
according to the Flexner’s model and are sub-
ject-based, with the basic sciences (first two and  
a half year) separated from clinical training. Clinical  
rotations start from the sixth semester with an 
introduction to propaedeutics of internal medicine 
and surgery. 

Gaps in the knowledge of basic sciences are 
reported by both medical students and clinical 
teachers. A report on the quality of teaching of 
medical students, by our University, showed prob-
lems with the transition between basic and clinical 
sciences [19]. A Survey performed at our university 
by Staśkiewicz et al. [25] reported that students’ 
anatomical knowledge, as assessed by teachers in 
clinical hospitals, was poor. Our local observations 
are in agreement with Waterston et al. [28] who 
found that the anatomy course seemed to prepare 
students incompletely for clinical sciences. 

In response to the low retention of anatomical 
knowledge presented by medical students starting 
the clinical rotations, our team developed a Surgi-
cal Anatomy Course (SAC) as a novel educational 
tool with a primary aim to form a bridge be-
tween basic and clinical sciences and to facilitate 
the transition between theoretical and practical 
thinking.

The objective of the present study is to present  
a description of a SAC and the result of the survey aimed  
to investigate the importance and usefulness of the 
SAC among participants as well as their satisfaction 
after taking the course. The SAC was developed as  
a part of the project aimed to modernise the methodol-

ogy of teaching anatomy at our University. The project 
was supported by a grant from the European Union 
Human Capital Operational Programme 2007–2013 
and was executed between 2011 and 2013.  

MATERIALS AND METHODS
Training format and settings

The Department of Anatomy of our University, Po-
land introduced the SAC to the medical curriculum in 
October 2011 as a form of modern teaching method-
ology. The 12-h SAC was designated as four-module 
course for 4th- and 5th-year medical students (Table 1).

Each module included a lecture based on the 
clinical case, the simulation training performed on 
the simulator (Simbionix LAB Mentor simulator), and 
the simulation of laparoscopic column usage (Karl 
Storz) based on cadaveric dissections. When writing 
the course curriculum, authors took into considera-
tion the most frequent diseases treated surgically and 
tried to combine both the knowledge of human anat-
omy and surgical procedures. Such fusion of theory 
and practice helps to introduce the diagnostic and 
therapeutic procedures. Each module included final 
knowledge assessment. The anatomical structures 
and surgical procedures discussed during the SAC 
are presented in Table 2. 

At the end of the course, each student was 
obligated to take the objective structured clinical 
exam (OSCE) and recognise ten anatomical struc-
tures and demonstrate skills in usage of laparo-
scopic tools. Anatomical structures were related  
to the: (i) blood supply of the stomach and liver, 
(ii) ligaments of the liver, (iii) bile ducts’ system, 
(iv) antero-lateral abdominal wall, and (v) large 
intestine. Laparoscopic skills included camera ma-
nipulation, grasping and cutting, translocation 
of the object, and eye-hand coordination. Lapa-
roscopic tasks were performed on the simulator 
(Simbionix LAB Mentor simulator).

Table 1. Surgical Anatomy Course’ modules and theirs contents

Module Content 

A Bile tracts anatomy and laparoscopic cholecystectomy

B Anatomy of the anterolateral abdominal wall and basics 
of plastic repair of an umbilical hernia

C Anatomy of the intestines and basics of gastric and 
bariatric surgery

D Anatomy of the pelvis and basics of sigmoidectomy and 
hysterectomy
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The SAC evaluation 

Before and after the SAC, students were asked to 
take part in a survey to assess both the expectations 
and assessment of the course. The original survey was 
distributed in the Department of Anatomy directly after 
completing the course. The participation in the study 
was voluntary, and all collected data was anonymous.

Two anatomists and general surgeons reviewed 
the survey for its relevance and validity. The survey 
consisted of open-ended and multiple-choice ques-
tions with 6-point Likert scale (1 — totally not confi-
dent, 2 — mostly not confident, 3 — not confident, 
4 — confident, 5 — mostly confident, 6 — totally 
confident). All SAC participants completed a survey. 
The survey included three sections: 1 — personal data 
(age, gender, study year), future specialisation, and 
self-evaluation of academic achievements; 2 — the 
evaluation of the course schedule and faculty; 3 — the 
assessment of student satisfaction with the course.

Statistical analysis

Data of the first section of the survey were pre-
sented as percentages of total participants while the 
data of the second and third parts were shown as 
means ± standard deviation (SD). 

RESULTS
A total of 314 medical students of our University at-

tended the SAC and took part in the survey. The mean age 
of participants was 23.87 years and ranged from 23 to 

25 years. Female and male students constituted 61.55% 
and 38.45%, respectively (female:male = 193:121).

Analysis of the students’ experience with surgical 
classes and contact with surgical instruments (Table 3) 
showed that most of the participants took surgical 
classes and heard about laparoscopic techniques. 
Only a few students reported contact with simulation 
technology as a teaching method.  

Analysis of the 2nd part of the questionnaire re-
garding schedule and faculty of the SAC showed 
very high evaluation scores among students after 
completing the course (Fig. 1). 

In the next part of the survey, students were asked 
to evaluate their satisfaction with the course. The re-
sults revealed very high scores in all assessed aspects 
of the course (Fig. 2).

Analysis of the students’ answers concerning the 
content of modules of the SAC (Table 4) showed that 

Table 2. Anatomical structures and principles of surgical procedures discussed during Surgical Anatomy Course

Module A

Surgical anatomy Lobes and segments of the liver, gallbladder biliary tracts, pancreas, lesser omentum, duodenum, proper hepatic artery,  
cystic artery, portal vein, Calot’s triangle 

Basics of surgery Endoscopic retrograde cholangiopancreatography, laparoscopic cholecystectomy: Veress needle, trocars, pneumoperitoneum, 
laparoscopic camera, laparoscopic tools

Module B

Surgical anatomy Antero-lateral abdominal wall, umbilical folds, inguinal canal, Hasselbach triangle, direct and indirect inguinal hernias,  
Spigelian, umbilical hernias 

Basics of surgery Lichtenstein surgery

Module C

Surgical anatomy Stomach, duodenum, jejunum, ileum, coeliac trunk, superior mesenteric artery, greater omentum, spleen, splenic artery  
and vein, vagus nerves

Basics of surgery Gastrectomy, sleeve gastrectomy, gastric by-pass

Module D

Surgical anatomy Colon, rectum, uterus, ovaries, vagina, ureters, inferior mesenteric artery, common iliac arteries, internal and external iliac 
arteries, Douglas pouch

Basics of surgery Sigmoidectomy, hysterectomy

Table 3. Experience with surgical classes and techniques  
reported by students taking Surgical Anatomy Course

Students’ declaration Percentage

Participation in surgical classes 84.05%

Contact with laparoscopic techniques 69.20%

Contact with surgical instruments 29.80%

Contact with laparoscopic camera 12.55%

Contact with surgical tools and laparoscopic camera 22.45%

Contact with simulation techniques 2.75%
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the most interesting module was module A. Module 
A also obtained the highest satisfactory score among 
participants. 

Most students (78.9%) completing the SAC suggest-
ed the course should be introduced to the curriculum as 
an obligatory course for the medical students. Addition-
ally, SAC is believed to support the traditional surgical 
classes by 86.4% of students while 99.1% of participants 
declared the course reviewed and improved anatomical 
knowledge and strengthened students’ confidentiality 
and facilitated understanding and taking surgical rota-
tions. The most popular students’ comments concerning 
the course were presented in Table 5.  

At the end of the course each student was obliged 
to recognise 10 anatomical structures and demon-
strate skills in usage of laparoscopic tools. The mean 
percentage of correct answers was 95% for both 
theoretical and practical exam. Manipulation of lapa-
roscopic camera was performed correctly by 92% 
of students. 94% of students could manipulate the 
laparoscopic tools while all participants finished suc-
cessfully object translocation.  

DISCUSSION
The study evaluated the innovative simulation-

based SAC introduced at our University.  
The first part of the assessment included stu-

dents’ experience in participation in surgical classes, 
contact with laparoscopic techniques, usage of sur-
gical instruments and laparoscopic camera as well 
as simulation techniques before taking the SAC. The 
experience of most students in analysed areas was 
indigent; report showed moderate students’ con-
tact with laparoscopic techniques, instruments and 
simulation-based education. It could be explained 
by the fact that students during clinical rotations are 
more observers than active participants and the low 
popularity of simulation-based methods and little 
knowledge about this teaching methodology among 
Polish teachers, respectively.

Table 4. The percentage of students interested in Surgical Anatomy Course’ modules and the mean value of the students’ satisfaction 
of modules assessed in 6-point Likert scale

Module Percentage Mean ± standard deviation

A — Bile tracts anatomy and bases of laparoscopic cholecystectomy 35.6% 5.7 ± 0.55

B — Anatomy of the anterolateral abdominal wall and basics of plastic repair of inguinal hernia 13.5% 5.64 ± 0.56

C — Anatomy of the intestines and basics of gastric and bariatric surgery 32.1% 5.65 ± 0.59

D — Anatomy of the pelvis and basics of sigmoidectomy and hysterectomy 18.8% 5.66 ± 0.58

Figure 1. Scores of students’ evaluation of the Surgical Anatomy 
Course schedule and faculty. 1 — goals of the course were well 
presented; 2 — content of the classes were compatible with 
the goals of the course; 3 — teachers were well prepared; 4 — 
teachers took students seriously; 5 — summary of the class well 
organised; 6 — clinical cases presented during the class were well 
selected; 7 — equipment used during the classes was in good 
condition.

Figure 2. Scores of students’ satisfaction with the Surgical Anatomy 
Course (SAC). 1 — feel comfortable during cadaver dissection;  
2 — feel good prepared for simulation training; 3 — satisfaction 
with the SAC; 4 — readiness to recommend the SAC to other stu-
dents; 5 — developed the ability to teamwork; 6 — willingness to 
participate in simulation exercises in the future; 7 — goals of the 
course achieved; 8 — SAC was valuable.
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A very high score was given to the SAC in both gen-
eral impression and the triple-steep structure. Moreover, 
the highest graded part of the course was cadaver 
dissection which was additionally performed with the 
presentation of surgical procedures. According to the 
students’ commentaries, cadaver dissection was essen-
tial in understanding the anatomy, reflected faithfully 
and vividly human anatomy, and created the possibility 
to explore anatomical structures in more detailed man-
ner. Our results are comparable with the opinion that ca-
daveric dissection increases the participant’ confidence 
and brings more profits when it is clinically oriented 
[21]. The chance to perform a controlled dissection 
in a human body without bleeding was postulated as 
the most significant advantage of anatomy training 
[13]. The implementation of cadaveric dissection to the 

course’ structure provides quasi-real-life conditions, sup-
ports understanding of human body, and significantly 
supplement the theoretical knowledge gained with 
textbooks, atlases, or lecture notes. However, cadaver 
dissection has also a psychological aspect. Contact with 
the cadaver is a stressful experience for most of the stu-
dents. The students’ behaviour in the dissection room 
depends on their emotional status and teacher attitude 
[1]. Most commonly the environment of the dissection 
rooms might lead to various symptoms, e.g. nausea and 
fear [5]. The results of our study showed the students 
felt comfortable during dissection. Thus the teacher has 
an enormous role to create the positive atmosphere 
enhancing the learning process.

The Internal Report on the Quality of Education 
performed in our University revealed the necessity of 

Table 5. Students’ comments on the Surgical Anatomy Course (SAC) grouped according to the topic

Topic Comments

The actuality of course All SAC modules were demonstrated on the same high level and presented the most common clinical cases.

Module A was the most interesting because as it presented case common in daily medical practice. 

The most curious was module C because hernias are frequent and is worth to know how hernias should be diagnosed  
and treated.

Elements of anatomy Module B was the most important because I finally understood abdominal cavity anatomy and topography what was  
tough after 1-year gross anatomy course.

Module B helped me to refresh and improve knowledge acquired before.

Cadaver simulation reflected faithfully and vividly human anatomy.

Theory and practice  
combination 

The most interesting was the composition of theoretical knowledge with simulator training skills on cadaver simulation.

Teamwork skills learned  
during the course

This programme taught me teamwork and communication skills what is found very important. 

It was the first time when I felt how to make my decision and cooperate with a medical team in operating theatre.

All the modules were absorbing and gave me an opportunity to train manual skills.

I could learn how to use surgical tools and cameras precisely on simulators. 

It was a great practice of hernias palpate examination.

Surgical techniques We could see modern surgical techniques, e.g. gastrectomy with staplers’ usage.  

Module A was the most curious because presented interesting clinical cases and medical tips like preparing  
the surgical area.

Module A seemed to be the best because it was the first time when I saw surgical tools.

Programme and faculty I was positively surprised of the programme mode.   

Module A impressed me so much that I am looking forward to seeing the next module.

Lecture based on clinical cases was interesting; simulation was modern teaching methodology.

Clinical case visualisation consolidated the knowledge. 

All the modules were fantastic and prepared in a very professional way. 

Suggestions for course  
improvement

The script could be helpful; however, labs could be longer with a break in the meantime to assimilate new knowledge.

The programme like this should last longer; the way of teaching encourages attaining new information and stimuli  
development.
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implementation of practical and hands-on courses to 
the medical curriculum. More than half of respond-
ents indicated the number of practical courses is 
inadequate [19]. It is crucial that practical experience 
supplements the traditional education process and 
increases the skills needed to enter the job market 
after graduate. Educational studies reported that 
positive students’ evaluation of hands-on courses, 
concluding such courses are highly effective in facili-
tating learning process [4, 26]. It seems that single 
teaching tool cannot meet curriculum requirements. 
Probably the best approach which guarantees high 
knowledge retention is a combination of multiple 
teaching methodologies with pedagogical resources 
to complement one another [11].  

A strong emphasis on procedural skills in medi-
cal professions requires the continuous training 
under real-life conditions [6]. Simulation-based 
training gives a great opportunity to both learn 
and improve practical skills [2, 8]. Our students 
declared willingness to participate in simulation-
based training in the future and are conscious that 
during professional life they will need a continuous 
training to gain knowledge, skills, and competen-
cies. According to Marks [18], traditional teaching 
in medical science requires constant innovations to 
face a challenge of developing knowledge, proce-
dures, and technology. 

The effectiveness of the simulation-based train-
ing results from the role of an instructor who aims 
to facilitate the education and training and assess 
performance and competency of both individual 
learners and team [10]. Teacher’s preparation and 
attitude to students during SAC were evaluated with 
very high score, thus it shows that students prefer 
the facilitating model of mentoring than traditional. 
Simulation trainer establishes communication rules, 
decision-making norms, creates an area for discus-
sion, negotiation, and debate. Such model of learn-
ing meets the highest students’ expectations and is 
widely accepted [15]. 

Medical students should be creative and able to 
work as a team [3]. Our students declared great use-
fulness of the SAC in developing the ability to work in 
a team and commented that SAC created the oppor-
tunity to make their decision and take the responsibil-
ity. Team training conducted with simulation-based 
exercises results in a significant improvement in team 
performance in complicated, medical procedures  
[14, 17]. Simulation-based team training is superior 

in improving communication skills and team building 
competencies to traditional methods of teaching [12].

CONCUSSIONS
In conclusion, the SAC was positively evaluated 

by the students as innovative and useful. The course 
combining the practical learning of anatomy and 
surgical-based approaches is beneficial for the un-
derstanding of anatomical structure and relation-
ships between them, especially for further surgical 
education. The long-term effect of the SAC was the 
implementation of the course into the medical cur-
riculum for third-year medical students as an obliga-
tory course.  
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