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Abstract: Lectures and textbooks reading are the prevailing method of learning anatomy. The Clinical Anatomy League 

(CAL) of University of São Paulo Medical School (FMUSP) aims to complement this traditional method and also provide 

students with practical activities to enhance their anatomy knowledge. Our aim is to describe CAL's activities and analyze 

their impact on learning and knowledge retention by comparing members and nonmembers performance on a standardized 

assessment test. Student's interest in anatomy and their motivation and expectations towards CAL were also evaluated. 

Questionnaires about interest in anatomy, motivation and expectations to join CAL were answered by CAL's Introductory 

Course attendants. Later, a 20-question test based on important anatomical structures and their relations was applied to 

compare  members' and nonmembers' performances. These students' grades on FMUSP Human Topography course was 

adopted as an indicator of baseline anatomical knowledge experience for further comparison. Students main motivation to 

become members was reviewing previously studied anatomy and learning surgical procedures. Their major expectations 

were to train surgical procedures and acquire new anatomical knowledge. Statistically significant changes on interest in 

anatomy were observed among  introductory course attendants. CAL's members and nonmembers baseline grades were not 

statistically different, however members' performance on the study's exam was superior. Stratifications of the samples 

showed differences among subgroups according to their level in training. According to the analysis of obtained data, CAL 

succeeded in strengthening student's interest in anatomy as well as improving long-term retention of anatomical knowledge 

and may represent a successful initiative for enhancing anatomy's teaching. 
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1. Introduction 

Anatomy's essential role in medical practice and education is 

widely recognized (Eseonu et al., 2013; Fasel et al., 2005; 

Pandey and Zimitat, 2007; Papa V and Vaccarezza, 2013; 

Raftery, 2006; Turney, 2007) as well its importance for 

building a solid foundation for surgical learning (Eseonu et 

al., 2013). Recently, it was reported that anatomy teaching 

has been in decline for many years (Monkhouse, 1992; 

Pathiraja et al., 2014; Turney 2007) which lead the student's 

anatomical knowledge to become insufficient for satisfactory 

medical practice (McKeown et al., 2003; Prince KJAH et al., 

2005). Traditionally, medical students learn anatomy 

basically by reading textbooks, attending lectures and 

practicing cadaver dissection. Recently, there were attempts 

to promote anatomy learning by the use of different 

approaches like employing imaging methods (e.g. 

ultrassound) due to their frequent use in clinical practice 

(Hammoudi N et al., 2013; Ivanusic et al., 2010; Moore and 

Copel, 2011; Teichgraber et al., 1996; Tshibwabwa and 

Groves, 2005; Wittich et al., 2002), but those initiatives are 

rather punctual and the traditional model still prevails. 

The Clinical Anatomy League of University of São Paulo 

Medical School (FMUSP) was founded in 2002 as an 

initiative to expand the learning of anatomy and to 

complement the knowledge obtained during medical training 

in FMUSP. In the context of FMUSP, the leagues can be 

defined as scientific nonprofit associations that aim to 

complement the academic learning in a specific area of 

medicine according to the institution basic tripod: research, 

education and extension programs (ABLAM - Associação 

Brasileira de Ligas Acadêmicas Médicas, 2014). In this 

regard, the Clinical Anatomy League is a extension program 

that promote activities such as lectures as well as embalmed 

and fresh cadaver dissection. While the lectures objectives 

are to promote the learning of basic anatomy and its 
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importance in medical practice, the cadaver dissection 

activities enable students’ understanding of important 

anatomical structures relations in the human body as well as 

their learning about anatomical variations and the appliance 

of the anatomy knowledge in surgical procedures. 

The purpose of this study is to describe the activities of the 

Clinical Anatomy League and analyze its impact on students 

learning and their interest in activities involving anatomy 

teaching. 

2. Methods 

 

1. The Clinical Anatomy League of University of São 

Paulo Medical School (FMUSP) 

 

The FMUSP Clinical Anatomy League is composed by a 

group of students that, under the supervision of  Human 

Structural Topography Discipline professors, aims to expand 

and consolidate anatomical knowledge. In order to achieve 

this purpose, the League offers lectures and practical 

activities to its members. 

The lectures are based on teachers explaining of human 

anatomy topics, using both the blackboard and slide 

projection. After the lectures, the students participate in 

embalmed cadaver dissection under the guidance of 

professors at the FMUSP Anatomy Laboratory. During the 

dissection activities, the members are able to identify and 

revise important structures of the various human body 

systems (digestive, respiratory, urological, neurological, 

vascular, lymphatic and musculoskeletal). and can also apply 

the knowledge acquired during classes, as well as improve 

their dissection techniques. 

Furthermore, the League also enables the members to attend 

surgical procedures, during which they can better understand 

how anatomy can be employed in medical practice and learn 

about pathologies that involve the systems' anatomy. 

Finally, league members also perform fresh cadaver 

dissections monthly in small groups of students. During 

cadaver dissections, the members train surgical and 

dissection techniques related to the anatomical region being 

studied, with the aid of a supervising professor. The 

possibility of manipulating fresh organs and tissue is very 

enriching as embalmed cadaver's organs and tissue often 

present significant changes in their appearance and 

consistency. 

In order to join the Clinical Anatomy League, interested 

students must attend the League's Introductory Course and 

undergo a test based on the topics discussed during the 

course. The classes are aimed at explaining regions' anatomy 

and topographical relations as well as physiopathological 

aspects of the most prevalent diseases involving these 

regions and their surgical treatment (focusing mainly on the 

surgical techniques). 

The Clinical Anatomy league is open for students from the 

second up to the fourth year of medical school, and they may 

remain as members during this 2-year period, quitting in the 

end of the fourth year. Usually, the majority of the members 

are second-year students. 

 

 

2. Assessment of impact on student's interest in 

anatomy and anatomical knowledge (first 

experiment) 

 

2.1. Data extraction 

 

In order to assess student's expectations, motivation in 

learning anatomy and interest in the league activities before 

and after the League’s introductory course - which was 

composed by lectures and cadaver dissection presentations 

by former members - questionnaires were answered by the 

students who attended the introductory course (n=53) (Figure 

1). 

 

 
Figure 1: Questionnaire answered by the attending 

students 

 

2.2 Exclusion criteria 

 

Students who didn't attend the whole course (1 student) and 

who didn't fill the questionnaire adequately (1 student) were 

excluded from the study. 

 

2.3 Data Analysis 

 

After the course, 51 questionnaires were answered and 

considered eligible for further analysis (RR=96,2%). The 

data was analyzed on Minitab 16 Statistical Software. For 

difference significance analysis, Wilcoxon signed rank test 

was performed. 

 

3. Assessment of knowledge retention (second 

experiment) 

 

3.1 Data extraction 

 

One year after the introductory course, a 20-question exam 

was applied in order to evaluate league members’ anatomical 

knowledge and to compare it with nonmembers’ 

performance. Thirty-three students agreed to take part in the 

study. Fourteen of them (42,4%) were league members - 

intervention group - and the remaining 19 (57,5%) were 

nonmembers who composed the control group. 

 

The grades of both groups in medical school topographical 

anatomy course were taken as baseline for further 

comparison. The study's test grades of the two groups were 

used as a parameter for new anatomical knowledge 

acquisition (during league activities) and also for the 

assessment of long-tem retention of knowledge obtained 
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previously to the experience in Clinical Anatomy League and 

enabled the comparison between the two groups. 

3 Results 

1. Motivation analysis 

According the data obtained by the questionnaires of the 

first experiment, the interest of the majority of the students 

towards the League was related to learn further anatomy 

(34.7%) and surgical procedures (21.0%) - Figure 2.  

 

Figure 2:Students’ interests on the league 

Students expected that the League would provide surgical 

technique training (28.9%), enable participation in practical 

activities (24.0%), promote the acquisition and fixation of 

new anatomical knowledge (24.8%) and also the learning of 

anatomy topics relevant for clinical practice (22.3%) - Figure 

3.  

 

Figure 3:  Students’ expectations on the League 

Moreover, the questionnaires pointed that student interest in 

anatomy before the introductory course was classified as: 

29,4% "moderate", 49,0% ―intense‖ and 21,5% ―very 

intense‖ - Figure 4.  

 

Figure 4: Interests of the students before the 

introductory course 

After the course, the classification changed to following 

levels: 14% ―moderate‖, 54% ―intense‖ and 32% ―very 

intense‖ - Figure 5. The difference was significant according 

to the result of Wilcoxon signed rank test (P <0.01). 

 

Figure 5: Interests of the students after the 

introductory course 

 

2. Analysis of impact and performance on anatomy 

learning 

 

In the second experiment the baseline grades and the 

grades on study's test were analyzed. The grades are shown 

in the following tables (Tables 1 and 2).  

Table 1 - Control group baseline grades, test grades and 

grades variation 

 

CONTR

OL 

GROUP 

   

Student Baseline Grade 
Study's exam 

grade 
Variation 

1 8.00 6.0 -2.00 

2 9.00 8.0 -1.00 

3 8.10 7.5 -0.60 

4 7.00 4.5 -2.50 

5 8.50 8.5 0.00 

6 8.75 9.5 0.75 

7 9.80 8.5 -1.30 

8 8.10 3.5 -4.60 

9 7.30 4.0 -3.30 

10 5.90 2.5 -3.40 

11 7.50 4.0 -3.50 

12 9.50 8.5 -1.00 

13 8.40 4.5 -3.90 

14 8.30 5.5 -2.80 

15 7.50 4.0 -3.50 

16 8.60 6.0 -2.60 

17 8.35 4.5 -3.85 

18 8.50 6.5 -2.00 

19 9.25 7.0 -2.25 
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Table 2 - League members group baseline grades, test 

grades and grades variation 

 

The mean baseline grade of the control group was 8.22 ± 

0.92 and the league members' one was 8.66 ± 0.99 - Figure 

6. No statistical significance was found when Stundent t-test 

was performed (p = 0.100). 

 

Figure 6: Baseline grades comparison of the two 

groups 

When comparing the two groups performances, league 

members obtained a higher mean grade (7.14 ± 1.72) on the 

study's test in comparison with the control group (5,94 ± 

2,05) and this result was statistically significant (p = 0.04) 

according Student's T test - Figure 7. 

 

Figure 7: Study exam grades’ comparison of the two 

groups 

The test grades was lower than the baseline grades in both 

groups. The mean variation ("baseline grade" - "test grade") 

of the control group was -2.28 ± 1.48 and the one 

corresponding to league members was -1.52 ± 1.70 - Figure 

8. The difference between this two variation was not 

statistically significant (p = 0.174). 

 

Figure 8: Grades’ variation of Control group versus 

League members 

The Human Topography course in the second year of 

medical training in FMUSP is the last formal contact of the 

students with a discipline exclusively dedicated to anatomy 

teaching. Due to the relevancy of this fact, a stratified 

analysis was necessary for a better understanding of the 

League’s impact in students’ anatomical knowledge as they 

advanced in their training and the period after attending 

Human topography course got longer. In order to perform 

this analysis, the two groups were stratified according to the 

categories "second year" and "other years" (referring to third 

and fourth year of medical school) - Table 3 and 4. 

 

LEAGUE 

MEMBER

S 

   

Student 
Baseline 

Grade 

Study's exam 

grade 
Variation 

1 7.50 6.50 -1.00 

2 8.75 8.50 -0.25 

3 9.00 8.00 -1.00 

4 9.00 8.50 -0.50 

5 9.50 10.00 0.50 

6 8.00 3.50 -4.50 

7 9.00 9.00 0.00 

8 8.40 6.00 -2.40 

9 10.00 7.00 -3.00 

10 8.40 6.50 -1.90 

11 6.00 7.00 1.00 

12 9.50 7.50 -2.00 

13 9.10 4.50 -4.60 

14 9.10 7.50 -1.60 
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Table 3: Control group grades according to their level 

 in medical training 

 

Table 4: League members group grades according to 

their level in medical training 

When control group baseline grades were compared 

according to their level in training, second year (n = 7) 

students had a mean baseline grade of 8.66 ± 0.88 while 

other years student (n = 12) mean baseline grade was 7.97 ± 

0.88 - Figure 9. No statistically significant difference was 

found between the two subgroups (p = 0.059). 

 

Figure 9: Comparison of control group baseline grades 

However, when the study's test grade of the two subgroups 

was compared, a statistically significant difference was found 

(p = 0.018) indicating that second year students (who had 

recently attended Human Topography course) had a better 

performance on the test. The second year students subgroup 

had a mean grade of 7.21 ± 2.00 and the other years students 

subgroup mean grade 5.21 ± 1.76 - Figure 10. 

 

Figure 10: Comparison of control group study exam 

grades 

The same analysis was carried out for the League 

members subgroups. Although second year students had a 

higher mean baseline grade (8.95 ± 0.66) than other years 

students (8.37 ± 1.23), the difference between them was not 

significant (p = 0.148) - Figure 11. 

CONTRO

L GROUP 
   

Student 
Baseline 

Grade 

Study's exam 

grade 

Level in 

training 

1 8.00 6.0 other years 

2 9.00 8.0 second year 

3 8.10 7.5 other years 

4 7.00 4.5 second year 

5 8.50 8.5 second year 

6 8.75 9.5 second year 

7 9.80 8.5 second year 

8 8.10 3.5 other years 

9 7.30 4.0 other years 

10 5.90 2.5 other years 

11 7.50 4.0 other years 

12 9.50 8.5 other years 

13 8.40 4.5 other years 

14 8.30 5.5 other years 

15 7.50 4.0 other years 

16 8.60 6.0 other years 

17 8.35 4.5 second year 

18 8.50 6.5 other years 

19 9.25 7.0 second year 

LEAGUE 

MEMBER

S 

   

Student 
Baseline 

Grade 

Study's exam 

grade 
Level in training 

1 7.50 6.50 other years 

2 8.75 8.50 second year 

3 9.00 8.00 other years 

4 9.00 8.50 second year 

5 9.50 10.00 other years 

6 8.00 3.50 second year 

7 9.00 9.00 second year 

8 8.40 6.00 other years 

9 10.00 7.00 second year 

10 8.40 6.50 second year 

11 6.00 7.00 other years 

12 9.50 7.50 second year 

13 9.10 4.50 other years 

14 9.10 7.50 other years 
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Figure 11: Comparison of League members baseline 

grades 

As opposed to the results obtained from control subgroups 

test grades analysis, there was no significant difference (p = 

0.422) between the second year and the other years students 

who composed the League members group. The second year 

students mean grade (n = 7) was 7.21 ± 1.87 and the other 

years students subgroup (n = 7) had a mean of 7.07 ± 1.72 - 

Figure 12. 

 

 

Figure 12: Comparison of League members study 

exam grades 

The correspondent subgroups of control and league 

members group also had their baseline and test grades 

compared. The mean baseline grades of students from third 

and fourth years from control group (n = 12) and league 

members (n=7) were respectively 7.97 ± 0.88 and 8.37 ± 

1.23 - Figure 13. They presented no statistically significant 

difference (p = 0.212). 

 

Figure 13: Comparison of Non-second year students 

baseline grades 

In contrast, the grades on the study's test taken one or two 

years (for third and fourth year students respectively) after 

the Human Topography course was statistically different (p = 

0.019). League members achieved a higher mean test grade 

(7.07 ± 1.72) than control group (5.21 ± 1.76) - Figure 14. 

 

Figure 14: Comparison of Non-second year students 

study exam grades 

Second year students from both control and league 

members groups baseline grades were compared. The 

students from control group had a mean baseline grade of 

8.66 ± 0.88 while the mean baseline grade of those who 

belonged to the league members group was 8.95 ± 0.66 - 

Figure 15. No significant difference was observed (p = 

0.253). 

 

Figure 15: Comparison of Second year students 
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baseline grades 

Second year students grades from both control and league 

members groups also did not present statistical difference (p 

= 0.500). Control group mean grade was 7.21 ± 2.00 and the 

one corresponding to league members group was 7.21 ± 1.87 

- Figure 16. 

 

Figure 16: Comparison of second year students study 

exam grades 

4 Discussion 

Anatomy learning process is frequently associated with 

memorization, mainly through exhaustive textbook reading. 

Recent studies have suggested that the way Anatomy is 

currently taught at Medical School is rather inappropriate 

and the ability to reason and the ability to apply this 

knowledge is more important than structure names 

memorization (Pandey and Zimitat, 2007). 

Through the analysis of the obtained data, it is possible to 

infer that the baseline of the control group and of the league 

members was fairly comparable (as seen in figure 6), even 

when the samples were stratified by years (figure 13 and 15). 

This finding probably reflect the fact that both groups 

attended the same courses in regular medical school 

curriculum when the baseline knowledge was set (in the 

second year of medical school, after completing Human 

Topography course). 

Nonetheless, the performance of league members on the 

study's test was superior to the control group when both 

samples were not stratified (figure 7). When stratification 

was applied, there was a significant difference between the 

grades of third and fourth years from control and league 

members groups (figure 14), but this difference was not 

found among second year students from both groups, who 

presented a rather equivalent performance on the study's 

exam (figure 16). The comparison between second year 

students grades and those of the third and forth years 

students from the same group showed that, in control group, 

second year students had a significantly better result on the 

exam than the other students (figure 10), but it did not 

happen in the league members group (figure 12). These 

findings corroborate with the hypothesis that the continuous 

exposition to anatomy topics and anatomy-related activities 

in the league context is important for knowledge fixation and 

retention when the period after the completion of Human 

Topography course was longer (for third and fourth year 

students). 

The combination of traditional methods of anatomy teaching 

(lectures) and more practical anatomy-related activities 

(embalmed cadaver dissection, surgical procedures training 

on fresh cadavers, assistance in surgeries) may represent a 

successful model to improve the anatomical knowledge and 

to make it more long lasting among the medical students. By 

the analysis of students’ interests and motivations to become 

league members, it can be inferred that the practical 

approach to anatomical topics offered by the Clinical 

Anatomy League is critical for stimulating the interest of the 

students for anatomy. Medical students, mainly in the 

beginning of their training, are eager to apply the theoretical 

knowledge they acquire during regular classes in practical 

activities and this might help to explain why the Introductory 

Course of FMUSP Clinical Anatomy League arouse a higher 

interest in anatomy among its attendants.  

In the context of the declining of anatomy teaching 

(Monkhouse, 1992; Pathiraja et al., 2014; Turney, 2007), 

innovative models as the one applied in FMUSP Clinical 

Anatomy League may represent a viable alternative to 

instigate the interest for anatomy among the medical students 

and to provide them with activities to satisfy their enthusiasm 

for hands-on training.  

5 Conclusion 

Several attempts to innovate and improve the teaching of 

anatomy have been taken worldwide. In this regard, the 

FMUSP Clinical Anatomy League illustrate an effective way 

of bringing the attention of the students to the importance of 

anatomy and its appliances in the various areas of Medicine. 

The results obtained in this study suggest that the League 

experience was able to improve long-term anatomical 

knowledge retention among its members when compared 

with students that did not participate in the League. Taking 

in consideration the relevance of anatomy in the context of 

Medicine, the long-term retention of anatomical knowledge 

may represent significant benefits for these students - not 

only during their training, but also in their professional 

practice. 
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