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Background and Objectives Sufficient training is essential before starting rhinoplasty due
to the nature of the surgery, and how to effectively teach rhinoplasty is a major issue in otolar-
yngology education. The Korean Academy of Facial Plastic and Reconstruction Surgery con-
ducts an annual rhinoplasty hands-on course using a silicone model. The aim of this study was
to evaluate the effectiveness of the course using a dummy nose model in rhinoplasty education.
Subjects and Method The annual rhinoplasty hands-on course for beginners was conduct-
ed as a dry laboratory surgical simulation equipped with adequate surgical instruments for
rhinoplasty. A commercialized silicone nose model for rhinoplasty was provided to each of
the 15 trainees and instructors. A 5-point Likert scale questionnaire was given before and af-
ter the course.
Results The 15 trainees, consisted of 9 otorhinolaryngology specialists, 5 residents, and 1
private physician. Of the responses, 92.8% were positive about the similarity between the
dummy and real human tissue. A step-by-step evaluation was conducted: trainees and instruc-
tors were most satisfied with osteotomy, giving it the highest score. After the course, the train-
ees responded that their knowledge and skills in rhinoplasty improved. Of the trainees, 86.6%
answered that they were either strongly or very strongly confident about the rhinoplasty pro-
cedure. Instructors evaluated the courses as suitable for rhinoplasty education.
Conclusion The rhinoplasty hands-on course using silicone model anatomically similar to
human tissue allows trainees to practice major steps of rhinoplasty in a relatively safe and
clean way and can be a useful tool for educating rhinoplasty beginners.
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Introduction

Proficiency in rhinoplasty requires an extensive training
combined with a long learning curve. According to the study
in the United States, only 18% of mid-year postgraduate year-5
residents reported that they had independently performed rhi-
noplasty.” Given the inherent nature of rhinoplasty, inadequate
training among physicians can lead to unfavorable outcomes,
encompassing both cosmetic and functional aspects. There-
fore, sufficient training is essential before starting rhinoplasty,
and how to effectively teach rhinoplasty is a major issue in
otolaryngology education. Repeated practice under supervi-
sion during surgery consists traditional apprenticeship model
of surgical education, but the quality of the training can be
limited by highly complex procedures.” Therefore, useful,
cost-effective, and reliable learning models are needed, and
animal models, cadaveric dissection procedures, virtual learn-
ing, and 3-dimensional (3D) silicone simulators have been
raised as possible candidates.”” Among them, 3D silicone sim-
ulators for surgery are widely used in other surgical fields
such as maxillary sinus lift, congenital heart disease, and stra-
bismus.”” However, there is limited supporting evidence re-
garding the effectiveness of 3D silicone simulators in the field
of rhinoplasty education. This study aimed to assess the effect
of utilizing 3D silicone simulators as an educational tool for
novice participants in rhinoplasty during a rhinoplasty hands-
on course organized by the Korean Academy of Facial Plastic
and Reconstructive Surgery (KAFPRS).”

Materials and Methods

Surgical simulator

The surgical 3D simulator for rhinoplasty (Simulare Medi-
cal Corp., Ontario, Canada) made of silicone was used in the
rhinoplasty hands-on course (Fig. 1). The 3D silicone simu-
lator allows trainees to practice major steps of rhinoplasty
including incision, flap elevation, osteotomy, septoplasty, tip
surgery, and dorsal augmentation.” There are detailed types
of simulators including deviated nose, crooked nose, post-
traumatic nose, and Asian bulbous nose with dorsal hump
models available. For this study, the hump nose type of the

simulator was used in the training course.

Surveys
The rhinoplasty hands-on course was held at a medical dry
lab, and 15 each trainees and instructors participated. Ques-
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Fig. 1. The surgical simulator for rhinoplasty (Simulare Medical
Corp.). A: Lateral view. B: Frontal view.

tionnaires were given to both trainees and instructors, 2-parts
to the trainees and 1-part to the instructors. The first part of
the survey given to the participants before the course includ-
ed previous experience in rhinoplasty, expectations for the
course, and confidence in rhinoplasty procedures. During the
post-course survey’s second phase, the trainees were requested
to assess the 3D model’s attributes, including its resemblance
to an actual nose, as well as the usefulness of each step-by-
step procedures. Additionally, the participants’ future inten-
tion to perform rhinoplasty and possible points to be improved
were asked. Instructors were asked to evaluate the course in
terms of teaching anatomy, surgical planning, and surgical
skills and overall suitability of the course for rhinoplasty ed-
ucation after the course. Likert scale was used, and responses
were kept anonymous. Also, the possible improvements of
the course was asked to both trainees and instructors after the
course, and answer choices include the model’s similarity to
the real tissue, allocation of practice time, course fee paid by
trainees, and training equipment.

Results

Participants

A total of 15 trainees, including 9 otorhinolaryngology spe-
cialists, 5 residents, and 1 private physician, and 15 teaching
hospital faculties as instructors participated in the course. Al-
though 14 of the trainees answered that they had experience
assisting rhinoplasty, only 3 had independently performed
rhinoplasty, which were 93.3% and 20.0%, respectively. About
half of the trainees, 53.3%, reported that they had received
training in rhinoplasty techniques before the course.

Resemblance to the human tissue

Of the trainees, 71.4% indicated that the model exhibited
moderate similarity to real human tissue, and 21.4% reported
that the model displayed a high level of similarity. The bony
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Fig. 2. The survey of model’s resemblance to the real human tissue. A: Resemblance of bony/cartilaginous/skin parts. B: Overall resem-

blance.

part of the model was evaluated to have similar hardness to the
real human tissue, compared to the skin and cartilaginous parts
(Fig. 2). Tactile sensation was identified as the most distinct
point from real human tissue by eight respondents (Table 1).

Step-by-step evaluation

The evaluation of each step in the rhinoplasty course (Fig. 3)
was asked to both trainees and instructors (Fig. 4). Trainees
and instructors were requested to answer whether the rhino-
plasty hands-on course was helpful for learning each step of
skin incision, flap elevation, osteotomy, tip plasty, and dorsal
augmentation. Most of the trainees and instructors were sat-
isfied with osteotomy, with highest score among procedures.
Relatively, dorsal augmentation and skin incision were rated

as relatively less satisfactory steps with the model.

Improvement of skills and confidence

Trainees’ expectations for the course were very high even
before the course, and after the course, the impression has
shifted to even more positive side. About 46.7% have answered
that they were positive that the workshop would improve their
rhinoplasty skills before the course, and 53.3% have answered
that they were very positive. After the training course, 66.7%
have answered that they were very positive that their knowl-
edge and skills improved through the practice, and 33.3% have
answered positive (Fig. 5).

The trainees were asked to report their confidence in rhino-
plasty in the 5-point Likert scale. Sixty percent of the train-
ees showed weak or very weak confidence before the course,
however, the trainees’ sense of competence has significantly
increased after the course (pre: 2.5+1.2, post: 3.9+0.5, p=
0.003) (Fig. 6).

610

Table 1. Difference between human tissue and model

Differences Percentage (%) (number) of responders
Tactile sensation 53.3(8)
Surgical field 26.6 (4)
Presence of bleeding 26.6 (4)
Tissue hardness 6.7 (1)

Suitability for education

Instructors have evaluated the rhinoplasty hands-on course
as very suitable for the rhinoplasty education. Fourty percent
of the instructors were very positive about the hands-on course,
in terms of teaching anatomy, surgical planning, and surgical
skills, and 60% of the instructors answered they were posi-
tive. Also, 40% of the instructors have answered that the
course’s model is appropriate for teaching rhinoplasty in gen-
eral, and 60% were very positive about the overall educa-
tional suitability of the course.

Points to improve

After the course, both trainees and instructors were asked
about potential improvements. Four trainees expressed the
need for improvement in the similarity of the model to real hu-
man tissue, while three trainees reported challenges in align-
ing their practice finishing time. Two trainees each answered
course fee and training equipment can be improved. Addi-
tionally, five instructors suggested that the course fee paid by

trainees should be adjusted.

Discussion

The rhinoplasty hands-on course provided by the KAF-
PRS allows trainees to practice the major steps of rhinoplas-
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Fig. 4. Step-by-step evaluation of the course by trainees and in-
structors (*points: answers for each procedure [1: very unhelpful,
2: unhelpful, 3: neutral, 4: helpful, 5: very helpful] multiplied by 20).

ty. The utilization of 3D silicone models, exhibiting anatomi-
cal similarity to human tissue, holds promising potential in
surgical education for enhancing surgical outcomes in a safe
and efficient manner.” The commercially developed surgical
simulator for rhinoplasty (Simulare Medical Corp.) used in
this study enables a practical, step-by-step, and end-to-end
approach to rhinoplasty. The strengths of the model are de-
scribed as multi-layered, including skin, subcutaneous tissue,
and perichondrium with complete nasal anatomy and ana-
tomical planes, including nasal septum, upper lateral, lower
lateral, and accessory cartilages.

In this study, prior to the course, the majority of participants
reported having experience in assisting with rhinoplasty, while
only a minority had independently conducted rhinoplasty pro-
cedures by themselves. In the otorhinolaryngology field, 3D
silicone simulators are already utilized in some surgical train-
ing, including endoscopic sinus surgery to avoid potential risks

in surgical training due to the lack of experience."” However,
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g. 3. Each step of rhinoplasty (A, skin incision; B, flap elevation; C, osteotomy; D, tip plasty; E, dorsal augmentation).

to guarantee not only the safety, but also accessibility and re-
liability of the education, evaluation of the model is essential.

In this study, trainees reported that the model generally re-
sembled the human body. Participants were asked to evaluate
the strength of the surgical simulator compared to human tis-
sue for skin, cartilage, and bone, respectively. Bony part of the
model was rated as relatively more similar the real human tis-
sue compared to the cartilaginous and skin parts, probably due
to the lower elasticity of silicone compared to real human tis-
sue. However, flap elevation and layer-by-layer dissection were
possible using the course’s model, which was an advantage for
rhinoplasty beginners.

Moreover, trainees and instructors were asked whether the
hands-on course was helpful for learning each step of skin in-
cision, flap elevation, osteotomy, tip plasty, and dorsal aug-
mentation, and most of them were satisfied with the training
of osteotomy using the model, which might be due to the rela-
tively higher resemblance of bony structure to the real tissue.
In addition, according to the study in the United States that in-
vestigated otolaryngology residents before and after the hands-
on course using surgical simulators, the residents reported to
have the least knowledge with respect to osteotomy and tip
plasty before the course.”” Therefore, a 3D surgical simulator
can be a feasible tool for rhinoplasty beginners to acquire os-
teotomy and tip plasty skills outside the operating room. Sili-
cone, which was used in the course’s model is popular mate-
rial for surgical simulators due to the availability and elasticity,"”
but for more efficient training, continuous exploration of im-
provements for the model would be required.

The trainees became significantly more confident in rhi-
noplasty after the course, and instructors evaluated the hands-
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Fig. 5. Number of answered trainees before and after the course. A: Pre-course. B: Post-course.
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Fig. 6. Trainee’s confidence in rhinoplasty pre-and post-course
(points - 1: very weak, 2: weak, 3: neutral, 4: strong, 5: very strong)
(p=0.003).

on course as suitable for rhinoplasty education. Also, instruc-
tors composed of attending physicians of teaching hospitals
rated the hands-on course as appropriate for teaching rhino-
plasty in terms of teaching anatomy, surgical planning and sur-
gical techniques. As most trainees and instructors expressed
that they were positive about the 3D model’s impact on edu-
cation, the 3D models can become an important part of rhi-
noplasty education. Three-dimensional rhinoplasty simula-
tors were reported to improve junior (PGY1-3) and senior
(PGY4-5) residents’ knowledge regarding anatomies and
surgical skills in the United States."” On the other hand, sur-
gical training using simulators allows instructors to evaluate
trainees’ technical performance efficiently outside the oper-
ating room."”

For studies regarding education, selecting appropriately rep-
resentative measurement of outcome is a challenge.”” There
are certain limitations of this study including small sample
size. This study involved responses from a relatively small

612

group of Otorhinolaryngology surgeons who attended the
hands-on rhinoplasty course. The surgical simulator used in
this study, the hump nose model, is just one of many clinical
models. In addition, Likert scale questionnaires have the risk
of response bias.

Rhinoplasty surgeons always needs to be technically pro-
ficient, but it becomes more difficult for Otorhinolaryngology
residents to acquire these skills in the operating room due to
the complexity of procedures. Although there are limitations to
be improved, the hands-on course provided by the KAFPRS
is evaluated as effective the education for beginners in rhi-
noplasty and would benefit their future surgical practice.
Through the hands-on course, trainees can acquire knowledge
and skills to make active and challenging attitudes about rhi-
noplasty and surgical decisions. Further studies including
direct 3D model production and evaluation are considered to
have both clinical and educational significance in the field of
Rhinoplasty and Otorhinolaryngology.

In conclusion, the hands-on course for provided by the
KAFPRS using silicone model similar to human tissue al-
lows trainees to practice rhinoplasty techniques in a relative-
ly safe and clean way. A 3D simulator can be a useful surgi-
cal training tool for rhinoplasty beginners.
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