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SUMMARY 
Objective: Society demands competent physicians, and patients do not want to be the object of education, revealing the contradiction 

between medical service and residential education. Surgical simulators can be introduced to residents and medical students in facial 
aesthetics before real-life applications. Within the scope of this research, we aimed to elucidate the benefits of simulation Training in botox 
applications on a 3D-printer model in residency education. 

Methods: Otorhinolaryngology assistants and medical faculty students (n=30) who have not previously performed botox applications 
and received surgical training have participated in this prospective observational research. After oral training on botox applications, the 
application training was given on the face model obtained using a 3D printer (Ender-4 Pro, Creality, Shenzhen, China). Following this, the 
participants were requested to perform applications on face models. A survey administered before and after the training evaluated whether 
the participants' practical competencies had increased. 

Results: The residents and medical students evaluated within the scope of the study were asked three questions in the pre-test and seven 
questions in the post-test, and the distribution of pre-test and post-test questions is denoted in Table 1. When the table was examined, a 
statistically significant difference was achieved between the pre-test and post-test measurements in the first three questions in the Wilcoxon 
test. Additionally, there was a statistically significant difference between the pre-test and post-test measurement scores (p <0.05). 

Conclusion: Regarding the outcomes of this research, the simulated system can be observed in detail by researchers, thus, the use of 
detailed observations leverages a better understanding, eliminating previously unseen deficiencies and establishing a more effective physical 
and operational system. 
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3 BOYUTLU YAZICI KULLANILARAK HAZIRLANAN YÜZ MODELİNDE BOTOKS UYGULAMALARI EĞİTİMİ 
ÖZET 
Amaç: Toplumun yetkin hekimlere ihtiyaç duyması ve hastaların eğitimin hedefi olmak istememesi, tıp öğrencileri ve asistanları 

eğitimindeki çelişkiyi ortaya koymaktadır. Yüz estetiğinde cerrahi simülatörler gerçek hayattaki uygulamalardan önce asistanlara ve tıp 
öğrencilerine tanıtılabilir. Bu araştırma kapsamında, uzmanlık eğitiminde botoks uygulamalarında simülasyon eğitiminin faydalarını 3 
boyutlu yazıcı modeli üzerinde ortaya koymayı amaçladık. 

Yöntem: Bu prospektif gözlemsel araştırmaya, daha önce botoks uygulaması yapmamış ve cerrahi eğitim almamış Kulak Burun Boğaz 
asistanları ve tıp fakültesi öğrencileri (n=30) katılmıştır. Botoks uygulamalarına ilişkin sözlü eğitimin ardından 3D yazıcı (Ender-4 Pro, 
Creality, Shenzhen, Çin) kullanılarak elde edilen yüz modeli üzerinde uygulama eğitimi verildi. Daha sonra katılımcılardan yüz maketleri 
üzerinde uygulamalar yapmaları istendi. Eğitim öncesinde ve sonrasında uygulanan ankette katılımcıların pratik yeterliliklerinin artıp 
artmadığı değerlendirildi. 

Bulgular: Araştırma kapsamında değerlendirilen asistanlara ve tıp öğrencilerine ön testte üç, son testte yedi soru sorulmuş olup, ön test 
ve son test sorularının dağılımı şu şekildedir: Tablo 1'de belirtilmiştir. Tablo incelendiğinde Wilcoxon testinde ilk üç soruda ön test ve son 
test ölçümleri arasında istatistiksel olarak anlamlı bir fark elde edilmiştir. Ayrıca ön test ve son test ölçüm puanları arasında istatistiksel 
olarak anlamlı bir fark bulunmuştur (p<0,05). 

Sonuç: Bu araştırmanın sonuçlarına göre, simüle edilen sistemin araştırmacılar tarafından detaylı bir şekilde gözlemlenebilmesi, 
dolayısıyla daha iyi anlaşılmasına, daha önce görülmeyen eksikliklerin giderilmesine ve daha etkin bir fiziksel ve operasyonel sistem 
oluşturulmasına olanak sağlamaktadır. 
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INTRODUCTION 
The integration of education and 

technology is one of the undeniable facts today. 
Although simulation environments have recently 
been included in education through technology, 
they are one of the oldest known methods. It is 
an education in a physical or technological 
environment developed in medical faculties to 
increase and facilitate the learning of assistants 
and students1. For this reason, simulation 
environments are used in training in many fields. 
Examples of these include combat techniques 
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training given in military schools, 
troubleshooting training on aircraft models, 
flight training given to pilots and flight crews, 
training prepared for motorsports, especially 
Formula 1, virtual discussion environments 
created in the field of social sciences, and 
models in the field of medical training2. 

In simulation environments, assistants 
and students work on a model to discuss an event 
or problem from different aspects, imitate to 
analyze the documents they have, perform 
operations to solve problems, notice errors in 
operations by testing them, correct them, and 
complete their tasks. Simulation environments 
provide the opportunity to study a model 
education system prepared by and integrated 
with the curriculum or through various 
educational projects for a certain period and to 
evaluate the results. For this reason, it should 
start from a simple to a complex structure. The 
testing phase of the applied model should be 
completed and suitable for development and 
updating according to needs3. 

The fact that society wants competent 
physicians and patients do not want to be the 
object of education reveals the contradiction 
between medical service and education. 
Simulation-based medical education applications 
are one of the most innovative techniques that 
can solve this situation. Performing professional 
practices on the patient first stresses assistants 
and students for many reasons. The primary 
reasons are worrying about making mistakes and 
fear of harming the patient. Other reasons 
include being unable to try again on the patient, 
being unable to learn due to lack of supervision, 
and not feeling competent4. Training on actual 
patients is a short, opportunistic educational 
experience and learning that varies according to 
interest. This situation causes learning to occur 
in a difficult, incomplete, feedback-free, and 
unsafe environment. It is one of the good 
examples of the application areas of simulation-
based learning. It allows the patient to gain 
experience by repeating, making mistakes, and 
learning from their mistakes without harming the 
patient. Scenarios can be prepared as desired, 
and all possible situations can be tested. The use 
of simulation helps reverse all these negativities. 
Regarding aesthetic applications, the patient's 

concerns come to the fore and increase 
excessively5. 

Simulation-based education brings 
prestige to the institution. This innovative 
initiative is an indicator of continuous 
improvement efforts to increase the training 
program and the service quality of the institution. 
It will be seen as an institutional structure that 
respects and cares about patient autonomy, 
considers ethical practices, and reflects this in its 
educational philosophy. From a broad 
perspective, it will be an institution that provides 
quality assurance, is insured against malpractice, 
and allows new medical tools and technologies 
to enter the medical environment with its 
structured and safe stance. Simulation-based 
education is also important in ensuring the 
effective distribution of resources based on 
social justice6. 

Surgical simulators can be introduced to 
residents and medical students in facial 
aesthetics before real-life applications. Within 
the scope of this research, we aimed to elucidate 
the benefits of simulation Training in botox 
applications on a 3D-printer model in residency 
education. 

MATERIAL and METHODS 
Otorhinolaryngology assistants and 

University Of Health Sciences Faculty of 
Medicine students (n=30) who have not 
previously performed botox applications and 
have not received surgical training have 
participated in this prospective observational 
research. After oral training on botox 
applications, botox application training was 
given on the face model obtained using a 3D 
printer (Ender-4 Pro, Creality, Shenzhen, China). 
Following this, the participants were requested to 
perform applications on face models. 
Physiological saline was used as liquid material 
during application. A survey administered before 
and after the training evaluated whether the 
participants' practical competencies had 
increased. 

Before and after using the 3D simulator, 
participants were asked to objectively evaluate 
the following parameters as yes or no for 
themselves; 

• Knows the steps of Botox application, 
• Knows where to apply Botox on the 

face, 
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RESULTS • Is confident about the procedure, 
• Can apply as medical treatment, The residents and medical students 

(n=30) evaluated within the scope of the study 
were asked three questions in the pre-test and 
seven questions in the post-test, and the 
distribution of pre-test and post-test questions is 
denoted in Table 1. When the table was 
examined, a statistically significant difference 
was achieved between the pre-test and post-test 
measurements in the first three questions in the 
Wilcoxon test. Additionally, there was a 
statistically significant difference between the 
pre-test and post-test measurement scores (p 
<0.05). 

All procedures followed were in 
accordance with the ethical standards of the 
responsible committee on human 
experimentation (institutional and national) and 
with the Helsinki Declaration of 1975, as revised 
in 2008. Ethics committee approval was granted 
from our institution on 27/03/2023 with protocol 
number 451, and informed consent has been 
obtained from all participants. 

Statistical Analysis 
Patient data collected within the scope of 

the study were analyzed with the IBM Statistical 
Package for the Social Sciences (SPSS) for 
Windows 26.0 (IBM Corp., Armonk, NY) 
package program. Frequency and percentage for 
categorical data and mean and standard deviation 
for continuous data were given as descriptive 
values. For comparisons between groups, the 
"Independent Sample T-test" was used for two 
groups, and the "Pearson Chi-Square Test" was 
used to compare categorical variables. The 
results were considered statistically significant 
when the p-value was less than 0.05. 

Regarding the responses of residents and 
medical students on three specific questions 
about the application methodology, there was a 
significant improvement (p<0.001). The 
participants admitted that they learned the 
procedural steps and where to make the injection 
(p<0.001). Additionally, after the simulation 
training, they felt more competitive about the 
application (p<0.001). 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: The participants admitted that they learned the procedural steps and where to make the injection (p<0.001). 
Additionally, after the simulation training, they felt more competitive about the application (p<0.001). 
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Table 1. Distribution of Pre-test and Post-test Evaluation Results 
 

Test Questions Mean 
Standard 
Deviation 

Median Minimum Maximum 
P-

value 

Pre-test Knows the steps 1.4 0.5 1.0 1.0 3.0 

Post-test Knows the steps 4.8 0.6 5.0 3.0 5.0 
<0.001 

Pre-test 
Knows where to give the injection 

1.2 0.5 1.0 1.0 3.0 

Post-test 
Knows where to give the injection 

4.8 0.6 5.0 3.0 5.0 

<0.001 

Pre-test 

How competent do you feel about 
the entire application? 1.2 0.4 1.0 1.0 2.0 

Post-test 

How competent do you feel about 
the entire application? 4.7 0.4 5.0 3.0 5.0 

<0.001 

Post-test 
Did education contribute to you? 

4.7 0.7 5.0 3.0 5.0   

Post-test 
Did the physical demonstration 

help you? 4.8 0.8 5.0 3.0 5.0   

Post-test 
How realistic did you find the 

physical material? 4.7 0.6 5.0 3.0 5.0   

Post-test 

Do you think you can apply this 
application to real patients? 4.8 0.6 5.0 3.0 5.0   

 
 
DISCUSSION 

The requirement for practicing 
procedures outside of the operating room and the 
role of simulation in filling this gap has been 
increasingly recognized in today"s surgical 
training paradigm. The benefits of surgical 
simulation include educational, safety, cost, and 
outcome-based benefits. Three-dimensional (3D) 
printing allows for the rapid development and 
production of task trainers to create accessible 
training opportunities, an ideal complement to 
the traditional surgical training model. 
Rhinoplasty is an extremely common and 
complex operation requiring thorough anatomy 
knowledge and necessary technical skills7. 

Many benefits of simulation-based 
applications, whose use is increasing day by day 
in the world and our country, are mentioned in 
the literature. A meta-analysis by Oh et al. 
revealed that standardized patient use 
statistically significantly affected nursing 

students' knowledge acquisition, communication 
skills, self-efficacy, motivation to learn, and 
clinical competence. Their study also stated that 
it benefits cognitive, affective, and psychomotor 
learning8. The literature has stated that the 
communication skills, self-confidence, and 
satisfaction of students who practice with 
standard patients increase, their critical thinking 
skills improve, and their level of application of 
patient safety principles also improves9. 

It is stated in the literature that the 
analysis session held after the simulation 
application is very important in simulation-based 
education. Rall et al. state that the debriefing 
session is the "heart and soul" of simulation 
training10. After the simulation application, the 
trainer conducts the debriefing session, where 
the participants' performances are discussed, 
feedback is given, and reflective thinking is 
encouraged11. The main purpose of this session 
is to ensure that students' next performance is 
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improved. In the debriefing session, learning is 
reinforced by ensuring that the correctness and 
mistakes made by the students in the applications 
are seen by themselves. Learning can occur in 
simulation applications, but effective learning is 
only possible with a debriefing session11. 

In the study conducted by Savoldelli et 
al. with 42 anesthesia assistants, Verbal feedback 
was given to the first group, verbal analysis was 
given to the second group, and a video verbal 
analysis session was given to the third group. 
While participants in both analysis groups 
significantly increased performance scores 
compared to the group without analysis, no 
significant difference could be detected between 
the groups with analysis. Researchers stated that 
both debriefing sessions were effective and 
debriefing sessions could also be done without 
video12. In another study by Sawyer et al. on 
neonatal resuscitation, two analysis methods 
were compared, and no difference was found 
between video and verbal analysis13. Similar 
results were found in Reed's study, in which he 
compared the video and verbal debriefing 
sessions after intensive care simulation with 64 
medical students14. 

Lee et al. used a model ear canal that 
allowed students to practice with otoscopes to 
view normal and pathologic images of the 
external and middle ear. Over 90% of the student 
respondents agreed that the simulation improved 
their confidence in otoscopy15. Morris et al. 
found that students could identify effusions with 
significantly higher accuracy than classmates 
who did not practice with an ear trainer16. The 
use of 3D printed models allows the use of actual 
surgical instruments, enhancing the procedural 
simulations' fidelity17. 

The data from the study of Sparks et al. 
elaborated that first and 2nd-year medical 
students with minimal prior exposure to 
otolaryngology ear anatomy or surgical training 
had improved self-assessment scores in 
anatomical knowledge and the procedure steps 
after practice with a 3D-printed simulator. As 
such, the students gained early exposure to using 
instruments, anatomy, and procedural basis for a 
surgical subspecialty18. McAnena et al. found 
that residents who had taken part in surgical 

skills modules as medical students had 
significantly higher technical skills than interns 
who had not19. Yet technical training remains a 
known challenge, with 28% of senior and 87% 
of junior residents feeling insufficiently exposed 
to rhinoplasty during residency with nasal 
osteotomy as the technique they were least 
confident performing20. 

Using 3D-printed surgical models for 
simulation training residents and fellows in 
pediatric otolaryngology has improved self-
reported confidence and expertise in the 
associated practice. The American Academy of 
Otolaryngology-Head and Neck Surgery 
Foundation formed the 3D-Printed Temporal 
Bone Working Group as a collaborative effort to 
evaluate 3D-printed ear models for 
appropriateness of microscopic surgery 
simulation with reported success21. 

CONCLUSION 

The field of otolaryngology has 
developed a reputation for being extremely 
competitive, which can be an intimidating factor 
for residents considering the field. Regarding the 
outcomes of this research, the simulated system 
can be observed in detail by researchers, thus, 
the use of detailed observations leverages a 
better understanding, eliminating previously 
unseen deficiencies and establishing a more 
effective physical and operational system. 
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