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Background: Cadaver dissection for anatomy training provides an opportunity to understand 

the precise nature of human tissues with their clinical and structural relationships. This study 

assessed the effectiveness of this practical educational intervention for teaching applied facial 

anatomy on the knowledge and confidence of aesthetic physicians.

Methods and materials: A total of 168 aesthetic physicians underwent facial applied anatomy 

training for 2 days at The Academia, Singapore. The 2-day course encompassed detailed facial 

anatomy of neurovasculature, fat compartments, ligaments, and muscles followed by simulated 

practice of safer injection techniques. To enable quality interaction between the participants and 

the faculties, the delegates were divided into four groups. Academic impact of the program was 

evaluated by a pre-course and post-course multiple choice question (MCQ) test. Participants, 

also completed a paper-based feedback on their knowledge, skills, and confidence in performing 

nonsurgical facial aesthetic procedures. Different sets of MCQs were utilized for pre-course 

post-course test to avoid any recall bias. 

Results: All 168 participants completed the test and were included in the analysis. Mean pre-course 

and post-course test scores were 4.8 (standard deviation [SD] 1.9) and 7.6 (SD 1.7), respectively 

(p<0.001 vs pre-course test). All the four groups showed improvement in their facial anatomy knowl-

edge based on the comparison of pre-course and post-course test results (p<0.001). The average 

post-course test score in all the groups from baseline significantly improved. However, there was 

no statistical difference in pre-course and post-course test evaluation between the groups (p=0.32). 

Conclusion: Our results showed that cadaver anatomy training improved applied facial anatomy 

knowledge for most of the aesthetic practitioners, which may enhance their confidence in per-

forming nonsurgical facial aesthetic procedures.

Keywords: MCQ, facial anatomy, non-surgical, anatomy teaching, simulation, anatomy 

 knowledge, pre-course test, post-course test

Introduction
Strong knowledge of anatomy is an essential component of a safe and effective proce-

dural practice. Cadaver dissection has been considered the principle teaching method of 

anatomy for the last 400 years.1,2 It comprises understanding of the relationship between 

patients’ symptoms and pathology, appreciation of the three-dimensional perspectives of 

structures,1,3 identification of anatomical variations,4 and exposure to more realistic tactile 

features compared to technologically supported synthetic training models.5–7 However, 

in recent times, cadaver dissection-based teaching has significantly declined due to the 

adoption of integrated medical curricula worldwide, the significant cost and required 

time, and religious restrictions.8,9 The permanence of basic science knowledge learned in 
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medical school has been a source of concern for as long as this 

knowledge has been included in the curriculum. More specifi-

cally, there is a common belief among physicians and medical 

educators that a significant percentage of the basic science 

knowledge attained in the preclinical years in medical school 

is lost during the final, predominantly clinical, years.10,11 Studies 

have shown that residents fail to recall a considerable propor-

tion of apparent anatomical knowledge in the transition from 

their pre-clinical years to practice.12–14 Due to the effectiveness 

and safety of nonsurgical aesthetic procedures in reducing the 

signs of facial aging, increasing numbers of people are opting 

to undergo nonsurgical facial aesthetic procedures worldwide.15 

Understanding facial anatomy further enhances the aesthetic 

practitioners’ knowledge of the aging process, to provide a better 

treatment plan for an optimal clinical outcome.16,17 Furthermore, 

intravascular complications associated with injectables have 

been shown to be mainly related to a lack of facial anatomy 

knowledge and awareness.18 The importance of facial anatomy 

knowledge has been discussed by many experts.19 A global con-

sensus on avoidance of aesthetic procedure-related complica-

tions has also echoed the importance of detailed facial anatomy 

knowledge to prevent devastating complications.20 Increased 

usage of botulinum toxin and dermal fillers in facial aesthetic 

procedures has brought with it a renewed interest in elaborate 

facial anatomy, previously a relatively low priority in medical 

school. For many aesthetic practitioners whose last experience 

with gross anatomy was during their early preclinical years, 

refreshing this knowledge is necessary for safe and optimal 

clinical outcome.21 The aim of this research was to evaluate the 

impact of cadaver dissection on facial anatomy learning among 

experienced aesthetic practitioners. The hypothesis of this study 

was that enhancing facial anatomy knowledge, specifically, the 

vasculature, fat compartments, ligaments, and muscles, through 

a cadaveric dissection of the face would increase anatomical 

knowledge needed to perform safe and effective nonsurgical 

facial aesthetic procedures.

Methods and materials
Participants
The study was approved by the Ethics Committee of the 

Faculty of Medical Science, Anglia Ruskin University, 

Chelmsford, UK. The study cohort comprised 168 aesthetic 

physicians who attended a 2-day applied facial anatomy 

course with fresh cadaver dissection at The Academia, Sin-

gapore. Participation in the workshop was by invitation, and 

the delegates were from China, India, Indonesia, Malaysia, 

Taiwan, Thailand, Turkey, and Singapore. Participants’ mean 

experience of practicing aesthetic medicine since primary 

medical qualification was 7.6 years (standard deviation [SD] 

3.8); 36% of participants were men, and 64% were women.

Course structure 
An instructional curriculum was developed in consultation 

with dermatologists and aesthetic plastic surgeons globally 

recognized for their interest in non-surgical facial aesthetics. 

The course was delivered over 2 days. Day 1 was focused 

on cadaveric dissection and day 2 was focused on live dem-

onstration of safer injection techniques linked to anatomical 

correlation, with active audience participation. Each session 

had a logical sequence of teaching activities, which included 

lectures on the relevant anatomical areas with an emphasis 

on critical neurovasculature, fat compartments, ligaments 

and muscles of the upper, mid and lower third of the face. 

This was followed by task-driven, facilitator-led small group 

functional anatomy dissection and simulated practice of safer 

injection techniques with a variety of dermal fillers delineat-

ing the depth and location of the injection (Table 1).

Course delivery
Participants (n=168) were organized into four groups, each 

headed by a lead faculty. Each group was further subdivided 

into smaller units of 7 with a table demonstrator to encour-

age discussion, active interaction, feedback, and reflection. 

This two-tier strategy was incorporated to maximize the 

tutor intervention as it keeps the group tasked focused when 

members in the group are new to one another and complex 

task needs to be achieved.22 

Assessment materials
Measurement of knowledge retention has been debated in the 

literature. There is no single agreed measure of knowledge 

retention, but rather several different methods, which may 

Table 1 Course structure

Day 1 Day 2

Pre-course MCQ test
Review of facial anatomy (lecture)

Review of facial anatomy 
(lecture)

Cadaveric dissection: 
Divided into lower, middle, and upper thirds 
of the face with special attention to:
•	 Fat compartments
•	 Neuro-vasculature
•	 Ligaments
•	 Muscles

Live demonstration
•	 Surface marking
•	 Injection technique
(with active audience 
participation)

Simulated practice of safer injection techniques 
with a variety of dermal fillers, delineating the 
depth and location of injection

Post-course MCQ test
Feedback

Abbreviation: MCQ, multiple choice question.
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not always yield equivalent results. Open-ended (recall) and 

true-false (recognition) questions are most commonly used in 

educational contexts to measure retention. However, multiple 

choice questions (MCQs) enable the testing of both recall and 

recognition.23 Hence, a formal 10-minute test was adminis-

tered before the course (pre-course) and the day following 

the dissection session (post-course). The test comprised 10 

MCQs with four stem answers focused on facial anatomy 

(Figure S1). These questions were randomly selected from 

a list of 40 questions prepared and validated by a panel of 

five dermatologists and aesthetic plastic surgeons, each with 

>20 years of clinical and academic experience. Participants 

were given different sets of MCQs during pre- and post-

course test to avoid any recall bias.

Participants were also asked to complete a paper-based 

feedback on their knowledge, skills, and confidence in per-

forming nonsurgical facial aesthetic procedures after the 

course using a 5-point Likert scale (0= strongly disagree, 

5= strongly agree).

Statistical analysis
Descriptive statistics were computed including frequency, 

mean, and SD. Primary outcome measures were the pre-

course and post-course test scores. The data were normally 

distributed at baseline but skewed at the subsequent time 

points. The analysis compared scores from consecutive time 

points to determine whether there was an improvement. The 

measures of the central tendency for assessment score were 

presented as median with interquartile ranges.

The Wilcoxon signed-rank test was utilized as it compares 

two related samples or repeated data (in this case, the pre-

course and post-course test scores). All p-values were two-

tailed, and due to the multiple testing of the items, statistical 

significance was set at p≤0.001. 

IBM SPSS statistics for Windows, Version 20.0 (IBM 

Corporation, Armonk, NY, USA) was used to analyze quan-

titative data.

Results
Mean pre-course and post-course test scores were 4.8 (SD 

1.9) and 7.6 (SD 1.7), respectively. All four groups showed 

improvement in their facial anatomy knowledge (p<0.001) 

based on the comparison of pre-course and post-course test 

results (Figure 1). The average post-course test score in each 

of the groups was higher than the pre-course test score. There 

was no significant difference (p=0.32) in pre-course and post-

course test evaluation scores between the groups (Table 2).

Participant feedback
All 168 students in the dissection course completed an 

anonymous feedback. Participants’ response revealed that 

the course strengthened the ability of physicians to carry 

10
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Figure 1 Box plot showing pre-course and post-course test scores in each group.
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out nonsurgical aesthetic procedure independently in a less 

stressful environment, by increasing their understanding of 

facial anatomy (n=162; 96.42%), skills for surface making 

(n=165; 98.21%), and confidence (n=157; 93.4%). All physi-

cian attendees rated the program as extremely useful and that 

they would apply the learnings into their clinical practices 

(n=164; 97%) (Figure 2).

Examples of the participants’ comments included: 

“invaluable experience to learn facial anatomy after medical 

school” and “best and much-needed refresher training for 

every physician.”

Additional comments revealed that some participants 

found the course to be very intensive, with a lack of sufficient 

breaks (n=14; 8%), while others expressed that it would have 

been useful to have additional time for more detailed dissec-

tion (n=19; 11%).

Discussion
Overall, this program objectively demonstrated that the 

cadaver dissection course could significantly improve 

the facial anatomical knowledge of aesthetic physicians. 

Since multiple educational modalities were incorporated 

in a sequential fashion, it is not possible to discern which 

intervention had the most significant effect. The goal was 

to impart facial anatomy knowledge that would have an 

expected impact on injection competency and safety, thereby 

minimizing unintended complications.

Our findings here support the intuitive belief that cadaver 

dissection is a valuable educational tool for the understanding 

of facial anatomy and may promote safe patient outcomes 

after nonsurgical aesthetic treatment. 

Cadaver dissection has been an essential part of medical 

education for centuries and has been consistently utilized to 

teach anatomy to medical students and practitioners. This 

method has been shown to establish practical insights within 

the framework of human anatomy teaching.24 Moreover, dis-

section familiarizes students not only with the anatomical 

details but also with anatomical variations, and an apprecia-

tion for fully exposed structures that could potentially be 

damaged during invasive treatment.2 Conventional teach-

ing, including lectures and practical gross anatomy, allows 

the practitioners to express, assess and reflects on their 

learning, and has been found to be objectively achievable, 

unambiguous, and clinically relevant.25 Most physicians who 

have undergone this training perceived the experience of 

cadaver dissections as a way of enhancing reverence toward 

the human body.1,26,27

Limitations
This research has several limitations. First, we conducted the 

study without any control group at a single anatomy center; 

Table 2 Wilcoxon signed rank test

Post-course 
test – pre-
course test

Difference 
group

Pre-course 
test group

Post-course 
test group

Z
Asymptotic 
significance 
(two-tailed)

−9.233a

0.000
−0.995b

0.320
−9.312a

0.000
−11.209a

0.000

Notes: aBased on negative ranks; bbased on positive ranks.
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Figure 2 Participants’ feedback.
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however, in this quasi experimental intervention study, we 

incorporated a pre-course test; post-course test design with-

out non-equivalent control group as pre-course test itself 

can act as a control group.28,29 Moreover, participants were 

invited to attend the workshop; there was an expectation of 

gaining additional knowledge and skill, hence allocating a 

proportion of them into a control would have been a disad-

vantage to some. Second, we did not assess the students’ 

self-study or motivation, which may have impacted their 

baseline scores. Third, we did not record repeated measure 

effects or evaluate their long-term retention of this acquired 

knowledge. Fourth, although the participants performed 

simulated procedural skills, they were not assessed formally. 

However, we ensured that the procedures were thoroughly 

demonstrated, deconstructed and subject to feedback given 

by the group demonstrators.

Conclusion
Procedure-oriented and replicable cadaver dissection-based 

anatomy training improves the knowledge, understanding, 

and confidence of aesthetic physicians, thereby theoretically 

enhancing patient safety. It can be concluded that facial 

anatomy training should remain a key component of post-

graduate and continued medical education for aesthetic 

physicians, with cadaver dissection as its core teaching 

method.
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Supplementary material

Q1. Which important artery arises from a
foramen in the medial cheek area in the line of
medial limbus?

a) Angular artery
b) Facial artery
c) Infra-orbital artery
d) Zygomatico-facial artery

Q2. Which ligamentous structure is attached
here?

a) Tear trough ligament
b) Masseter ligament
c) Zygomatic ligament
d) Parotid auricular ligament

Q3. Which superficial fat compartment is
indicated here?

a) Lateral orbital
b) Inferior orbital
c) Medial cheek
d) Lateral temporal cheek

Q4. Which anatomical space is present in the
indicated area?

a) Premaxillary
b) Prezygomatic
c) Premasseteric
d) None of the above

Figure S1 Example of multiple choice questions.
Abbreviation: Q, question.
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