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Abstract
Purpose Editorials speculate on the relationship between art and plastic surgery, and studies of limited art education in 
surgical training show intriguing benefits. Identifying the shared concepts and skills in art and plastic surgery could advance 
incorporating artistic skills and concepts into plastic surgery training and curriculum.
Methods Using a grounded theory approach, we interviewed plastic surgeons and formally trained or self-identified artists 
and then analyzed the transcripts. During the process, we used a constant comparison approach while coding along with 
data collection. The team developed the codebook from initial transcripts; 2 members coded each transcript. We reconciled 
codes and summarized codes into themes based on discussion among the team.
Results 15 plastic surgeons aged 36–80 years and 16 artists aged 19–62 years were interviewed. We then developed a concept 
model, “Ways of Making,” to illustrate the shared aspects of the artistic and surgical process through their ways of doing, 
knowing, seeing, and thinking. Both plastic surgeons and artists recognized that strong technical foundational skills are key 
to developing competency. Both groups spoke about the Elements of Art and Principles of Design, though artists know this 
formally. Artists and plastic surgeons shared that awareness to one’s surroundings or to human features facilitates identifying 
problems or ideas. They described how technical skills, manual dexterity, and three-dimensional thinking can be taught and 
nurtured. Both groups also recognized that creativity played a major role in their work. While creativity was seen as innate, 
participants can learn to be innovative through critical thinking.
Conclusion This study provides a model for how plastic surgery and art overlap using data from interviews. Though there 
are differences between the two fields, the ways of doing, knowing, seeing, and thinking are key components of the artistic 
and surgical processes. Identifying the shared concepts and skills in art and plastic surgery could help enhance curricula 
seeking to incorporate artistic skills and concepts into plastic surgery training.

Keywords Education · Plastic surgery · Arts and humanities · Visual arts · Curriculum

Introduction

The relationship between art and plastic surgery has inter-
ested plastic surgeons for almost fifty years [1–6]. Pub-
lished studies about this relationship are mostly editorial 
in nature, but limited art education in surgical training has 

shown intriguing benefits. Surgeons have published opin-
ions in editorials and correspondence about art and plastic 
surgery. These opinions describe the importance of under-
standing beauty, grace, and esthetics [6, 7], how knowledge 
of art helps with plastic surgeons’ three-dimensional vis-
ual-spatial skills [8], or how the fundamental difference is 
that art is a form of self-expression whereas plastic surgery 
is a science that “seeks to uncover knowledge (and argu-
ably beauty)” [2]. In one survey study of 26 plastic surgery 
trainees in England, who were asked whether they felt that 
artistic skills were relevant in plastic surgery; 58% agreed 
[7]. Notably, many of the published comments were about 
the ability to draw, and one of the trainees who disagreed 
wrote, “Just because you can draw does not mean you can 
operate competently.”
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However, art goes beyond the act of drawing. A study 
from the Giesel School of Medicine in Dartmouth, New 
Hampshire, introduced art in a different way [9]. The authors 
showed a painting titled, In Hospital (The Operating Room), 
by Bernard Perlin (1918–2014) to surgical trainees and 
academic surgeons and asked them to describe what they 
saw. The results were interesting; the trainees described the 
painting in clinical terms and focused on anatomy and tech-
nique while the surgeons focused on the primary surgeon 
and his role in the painting. The authors concluded that the 
understanding of perspective and mature clinical gaze can 
be established through observations and analyses of works 
of art [9]. The Pennsylvania Academy of Fine Arts offers 
art courses to medical students and personnel with the goal 
of “improving visual literacy” and observational skills [10]. 
Casey Lesser, Creativity Editor of Artsy, an online platform 
for collecting and discovering art, writes that medical stu-
dents have been required to take art classes to help improve 
communication skills, perspective, and even, compassion 
[11]. Though anecdotal, these opinion pieces approach an 
appealing idea—that an arts education is beneficial to surgi-
cal training.

Exploring the shared core concepts and skills in the fields 
of art and plastic surgery could inform plastic surgery train-
ing programs about what aspects of artistic skills and con-
cepts can be applied to training. Art education courses and 
artistic skill are not a requirement of plastic surgery trainees, 
nor are they assessed in the current model of competency 
based medical education (CBME), which is set as the struc-
ture for assessing performance in United States Plastic Sur-
gery Programs accredited by the Accreditation Council of 
Graduate Medical Education (ACGME) [12, 13]. However, 
plastic surgery programs aspire to educate residents who can 
demonstrate skills resulting in aesthetically pleasing results, 
who are experts in human anatomy, and who have the obser-
vational and surgical skills to design and complete a suc-
cessful surgery [14]. The goal of this study is to describe 
the core concepts and skills that art and plastic surgery share 
to provide the language and a new framework necessary to 
enrich the curriculum and competencies for plastic surgery 
trainees. The findings may provide guidance for educating 
surgeons by incorporating the skills and practices of the 
related field of visual arts.

Methods

We conducted interviews and qualitative analyses of the 
interview transcripts using grounded theory—a qualita-
tive research method used by investigators to generate a 
theory that explains a process or action based on “data 
from participants who have experienced the process” [15]. 
We identified that this approach was useful since we were 

unsure how concepts from artists and surgeons would 
overlap and because there is sparse literature and under-
lying theories related to this topic. There are editorial and 
opinion pieces in the plastic surgery literature that suggest 
a relationship between the two fields that improves plastic 
surgery skill as previously discussed [1–8]. However, there 
is a lack of a model that describes how art and plastic sur-
gery are related. We chose interviews as a data collection 
method because they provide rich data for the develop-
ment of a model for this grounded theory study. An inter-
view “attempts to understand the world from the subjects’ 
point of view, to unfold the meaning of their experience, 
to uncover their lived world” [16]. The grounded theory 
methodology allows us to identify and understand a way 
in which the concepts that are important to both artists and 
plastic surgeons can be interrelated.

We recruited practicing plastic surgeons and practicing 
artists to interview for this study. Plastic surgeons were eli-
gible to participate if they were board-certified or board-
eligible. Artists were eligible if they identified as an artist 
for their primary occupation or if they had formal visual 
arts training and education. Many of the recruited surgeons 
and artists were considered experts in their field. They were 
considered experts based on academic or social status, years 
in practice, and productivity. The presented sample size is 
typical of studies using grounded theory approaches, as the 
purpose of the study is to achieve an understanding and satu-
rate the underlying theory model [15]. We sampled until we 
believed information sufficiency had been obtained, which 
fell in the range of our goal sample size [15].

Using purposeful sampling [17], we recruited academic 
and community plastic surgeons who represent all subspe-
cialities within the field using the network of the principal 
investigator, AN. She started with her local network of aca-
demic plastic surgeons whom she trained with at UCSF and 
also engaged in artistic activities (sculpture, photography, 
digital art). She also interviewed plastic surgeons who were 
considered experts and with whom she had a relationship. 
AN also approached plastic surgeons via email who have 
presented at conferences and expressed an interest in the 
visual arts based on their lecture. AN contacted all plastic 
surgeons personally and did not use any other recruitment 
methods. AN also knew some artists and used a snowball 
sampling approach by asking artist participants to recom-
mend other participants. Like the plastic surgeons, we 
selected the participants based on their background and 
specialty to include a representative sample of visual artists 
who use different media and/or are in varying types of prac-
tices. We also included artists who were educators, as this 
was comparable to plastic surgeon educators in academia. 
This study was approved by the UCSF Institutional Review 
Board (IRB).
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Data collection

Interview Guide: We developed a preliminary interview 
guide based on literature review and the experiential knowl-
edge of AN. We used two framing questions. First, we asked 
participants to describe in detail the core concepts, princi-
ples, and competencies that they feel are important to their 
field, including those directly taught in training and those 
developed via extramural learning. Second, we asked if there 
were specific skills that they developed or were developing 
to become a competent or master surgeon or artist. During 
the interviews, we probed participants to further explore the 
themes that the research team was identifying from prior 
interviews. We used this semi-structured approach since it 
“can help ensure the comparability of data across individu-
als, times, settings and researchers, and are particularly use-
ful in answering questions that deal with differences between 
people or settings” [17].

Interviews: We conducted single, semi-structured inter-
views that lasted 60–120 min. Each interviewee provided 
demographic data such as age, gender, and specialty. 
The initial five interviews were performed in-person and 
recorded. However, at the start of the COVID-19 pandemic, 
we switched to Zoom interviews for safety. These interviews 
were audio and video recorded on Zoom. The recordings 
allowed for verbatim transcription of the interview through 
artificial intelligence (Rev.com). Review of the conversation 
and video by the investigators and transcriptionist permitted 
checks for accuracy and extraction of narratives, themes, and 
quotations. Each interviewee received a $75 Amazon gift 
card for their participation.

Analysis

The research team developed a codebook using in vivo codes 
from the initial transcripts. The team used a constant com-
parison approach and met throughout the data collection, 
coding, and analysis processes. Each member’s views were 
discussed and considered as the analysis progressed. AN is 
a plastic surgeon with some experience in art courses but 
limited formal training, and she has illustrated plastic sur-
gery articles and texts. She is completing a Master of Art 
in Education. AN completed the plastic surgery interviews. 
DD has also taken art classes and has been involved in other 
qualitative research studies. DD was comfortable talking 
with educators and performing interviews. AN and DD did 
the artist interviews. PO’S provided expertise in qualitative 
analysis. All team members served to add perspective and to 
challenge AN to clarify how her perspective influences the 
interpretation of the results.

We used the software Dedoose (SocioCultural Research 
Consultants, LLC, Los Angeles, CA) to code and to organ-
ize the analysis of the interview transcripts. Using Dedoose, 

each transcript was coded by a single researcher who was 
blinded to the other researcher’s proposed codes. The 
researchers then reviewed each assigned code and came to 
an agreement on the codes through discussion and reference 
to the codebook if the codes were divergent. We memoed 
throughout the interview and coding process. We then sum-
marized our codes into themes based on discussion among 
the team.

Results

Demographic information

A total of 31 in-depth interviews were conducted with 15 
plastic surgeons and 16 artists (Table 1). The plastic sur-
geons ranged from 36 to 80 years of age, and the artists 
ranged from 19 to 60 years. In both groups, most participants 
identified as White. There were three artists who identified 
as Latinx. There was an even spread between gender in the 
artist group, with plastic surgery having slightly more par-
ticipants who identified as men (n = 9) than women. Both 
groups interviewed represented a variety of subspecialties 
in their respective fields. Eight of the plastic surgeons were 
educators at a university or university-affiliate, and four art-
ists were educators at the junior high, high school or college 
level. While we interviewed this large number of partici-
pants, we felt information sufficiency had been reached in 
both groups around the 10th interview.

Table 1  Demographic and practice information about the two groups 
of participants, plastic surgeon and artist

* More than 1 type of media (i.e., ceramics, photography, drawing, 
and painting)

Plastic surgeon (N = 15) Artist (N = 16)

Age, years 36–80 19–60
Gender, N
 Male 9 8
 Female 6 8

Race, N
 White 13 12
 Asian 2 1
 Latinx 0 3

Specialty, N Cosmetic Surgery, 5 Multimedia*, 9
Microsurgery, 5 Painting, 3
Craniofacial Surgery, 3 Drawing, 1
Hand Surgery, 2 Sculpture, 1
General Reconstruction Only, 

1
Graphic Design, 1

Practice Type Academic, 8 Educator, 4
Private Practice, 7 Personal Business, 12



 Global Surgical Education - Journal of the Association for Surgical Education             (2023) 2:9 

1 3

    9  Page 4 of 9

Concept model

The concept model that we developed based on our intensive 
interviews revealed a framework for understanding how art 
and plastic surgery overlap that we have titled, “Ways of 
Making” (Fig. 1). “Making” referred to the finished product 
or work. For visual artists, this was their artwork. For plastic 
surgeons, this was the surgery and its results. The model was 
organized into five interrelated categories: ways of knowing, 
ways of doing, ways of seeing what is, ways of seeing what 
could be, and ways of thinking. Table 2 highlights quotes 
supporting each concept.

Ways of knowing

Both groups shared ways of knowing which was based on 
shared knowledge of anatomy and fundamental art concepts: 
elements of art and principles of design. Artists learned the 
elements of art and the principles of design in foundational 
art courses, and those guided everything in making art. The 
elements of art are the building blocks used by artists to cre-
ate a work of art and include line, shape, form, color, value, 
space, and texture [18]. The principles of design describe 
the way artists use the elements of art in their work: bal-
ance, emphasis, movement, pattern, repetition, proportion, 
rhythm, variety, and unity [19]. For plastic surgeons, under-
standing anatomy was one of the most important ways of 
knowing. Fundamental concepts for this field were knowing 
the blood flow and anatomy and replacing like with like.

Of these shared ways of knowing, the plastic surgeons 
understood and knew anatomy at an extremely detailed level. 
We defined anatomy as the study and knowledge of the human 
body. This was necessary for patient safety, and a core com-
ponent of reconstruction was knowing the baseline anatomy 
to be altered. However, artists also studied anatomy to under-
stand the underlying structures that are important for overlying 
contour, shape, and movement. Both groups recognized the 
importance of knowing surface anatomy—how the surfaces of 
something are shaped but what lies beneath. The other impor-
tant way of knowing for plastic surgeons also came from the 
elements of art and principles of design, though informally 
and not through art classes. Plastic surgeons used many of 
the terms within the elements of art and principles of design 
as they described their work. Some of these terms included 
“color”, “symmetry”, “shadow,” “light intensity” and “bal-
ance.” These basic terms were used in addition to the scien-
tific, medical, and anatomical terms to describe their process 
and surgical design.

Ways of doing

Artists and plastic surgeons also shared ways of doing, which 
described how each group goes through the process of achiev-
ing a work—either a surgical case or a piece of artwork. This 
process was centered around technical skill, which referred 
to the use of tools, methods and techniques in each field. For 
visual artists, one of the most important skills was drawing 
and mark-making because it developed the artistic eye and 
hand–eye coordination. Other skills included mixing paint 
and understanding the chemistry, how to use the instruments 
and how to use one’s hands. For plastic surgeons, the basic 
skills were suturing, working and handling human tissue and 
its underlying structures, and using instruments while doing 
so. There were certainly differences in dissecting tissue and 
suturing versus preparing paint colors, canvases, and paint-
ing. However, it was clear from the interviews that manual 
dexterity and tactile sensation were integral to the success of 
both artists and plastic surgeons and was developed early in 
training. Both groups strongly believed that practice was a key 
to improvement in the field and many participants from both 
groups quoted that 10,000 h of practice was necessary.

The ways of knowing and ways of doing represented the 
foundations of the concept model, even though all aspects 
were interrelated. These foundations were important because 
once they were developed, they can be pushed and broken, 
allowing for freedom and creativity.

Ways of seeing

The ways of knowing and doing were related to ways of see-
ing. This notion described how artists and plastic surgeons 
see what is and what could be.

Fig. 1  Concept Model of Ways of Making – a framework that demon-
strates the artistic and plastic surgery process
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Artists and plastic surgeons have ways of seeing what 
is, which we have equated to observational ability, and we 
described this concept through two terms: environmental 
awareness and subject sensitivity. From the interviews, we 
defined environmental awareness as being in tune and atten-
tive to one’s surroundings. The ability to observe, or to see or 
to look, took practice and over time, the observer learned to 
be aware of subtleties that the untrained eye would not, and 
thus, have developed subject sensitivity. Both groups were 
constantly observing their surroundings and had developed 
this skill acutely. Visual artists looked to the environment 
for inspiration and motivation. Plastic surgeons reported 
observing human features in their daily lives to understand 
the nuances of such features and the anatomy to replicate 
normal, reconstruct, or attempt to capture beauty surgically. 
Artists did the same, but their subject matter could be quite 
broad, sometimes they were human and for others they were 
landscapes, animals, or creations from their imagination.

The ways of seeing what could be related to how each 
group saw the future in their mind through intention setting 
and visualization. Intention meant setting the goals of what 
the artist or surgeon was trying to achieve. We defined visu-
alization as thinking ahead by picturing the final product and 
going through the process in one’s mind. This visualization 
also helped with identifying or anticipating issues ahead of 
time. It was important to set a goal for the work, even if the 
process changed the end goal. Another key component of 
visualization was the ability to think spatially and in three 
dimensions. Setting the intention allowed for visualiza-
tion. Artists and surgeons described this as going through 
the steps of the procedure in their minds, considering one’s 
choices, and imagining the final product.

Ways of thinking

Finally, these ways were all related to ways of thinking which 
involved critical thinking and creativity. Both artists and 
surgeons had repeatedly stressed the importance of these 
two concepts in their interviews. From analysis of the coded 
transcripts, we defined critical thinking as synonymous with 
problem or puzzle solving along with finding creative solu-
tions. It involved constant self-assessment and self-criticism. 
Both artists and plastic surgeons had an intense inner dialog 
often involving the question, “Why is it this way?”. The 
goal of critical thinking was to innovate, create, improve 
and understand the self and the work. We defined creativity 
as pushing the limits or boundaries, thinking outside the 
box, and being original or new by going beyond the normal, 
average or expected. Creativity was also closely linked with 
critical thinking and was born from it. In exploring creativ-
ity, we also found a tension between being technically skilled 
while maintaining innovation. We discovered a push and pull 
between the technical and the creative and how each comes 

into play during the process of making. Both groups agree 
that creativity was a key component of mastery for their 
respective fields. Artists and plastic surgeons used critical 
thinking to improve their ways of doing, knowing and seeing, 
so that they could ultimately create and be creative.

Art versus science

Though there are important similarities in the “Ways of 
Making” for artists and plastic surgeons, we discovered 
through the in vivo code “Art vs. Science” an important 
difference in self-expression versus patient safety. We have 
demonstrated that plastic surgery is connected to art, but it 
still originates from the medical sciences. Though there were 
more similarities than not, the tension between art versus 
science made it clear that there are boundaries to using artis-
tic concepts in plastic surgery, namely, around the form of 
self-expression. To describe art, artists and plastic surgeons 
used words such as “emotion”, “self-expression”, and “right 
brain”. To describe science, both groups used words such as 
“logic,” “measurement,” and “left brain.” Science in plastic 
surgery relates to the medicine of the field; its complications 
related to patient safety, anatomy, physiology, and human 
tissue. Art is described as a form of self-expression, where 
science is not. For example, in visual arts, one can play, 
paint, or sculpt the human body in unnatural ways and push 
the human body to extremes as the artists Pablo Picasso and 
Egon Schiele do. Plastic surgeons cannot because human 
safety is a high priority in plastic surgery where in art, it 
is not.

Discussion

Using a methodologically rigorous approach, we have con-
structed a model to illustrate how art and plastic surgery 
share concepts and skills. Our model incorporates data from 
interviews with practicing visual artists in addition to the 
perspectives of plastic surgeons. This model is a framework 
that underpins the work and practices of plastic surgeons and 
artists and illustrates how they are intimately connected. Our 
discussion will review the similarity and differences with 
existing literature, new insights, and impact on curriculum.

Our data are consistent with the current literature that 
report how these two fields are thought to share similar 
concepts, such as aesthetics and proportion, and skills, such 
as anatomic drawing and manipulation of physical objects, 
required for occupational mastery [2, 6–9]. We add to these 
similarities by expanding on these foundational concepts 
and include ways of doing and ways of knowing. We also 
go beyond the physical skills by incorporating the ways of 
seeing to which both artists and plastic surgeons subscribe. 
Finally, we identified ways of thinking and specified two key 
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components of this: critical thinking and creativity. Critical 
thinking for these participants is synonymous with prob-
lem-solving and involves self-assessment. We have defined 
creativity as pushing the limits or boundaries, thinking out-
side the box, and being original or new by going beyond the 
normal, average, or expected. Creativity thrives in the face 
of boundaries, constraints, or rules because it is in pushing 
those limits that one can be creative. In understanding these 
“Ways of Making,” specifically ways of thinking, we may 
be able to teach creativity to our trainees which is strongly 
correlated with mastery.

The potential overlapping concepts and skills have led 
some surgeons to suggest inclusion of artistic training in 
standard plastic surgery education [1, 2, 5, 20]. These plas-
tic surgeons believe that artistic training leads to a better 
understanding of the concepts of symmetry, proportion, 
and dimensionality and skills such as anatomic drawing 
and hand–eye coordination [1, 2, 5–8, 20–22]. Two stud-
ies specifically investigated the effect of art education on 
plastic surgery training. In 1969, Craig Gosling, an artist in 
the Department of Medical Illustration at Indiana Univer-
sity, designed an art course for plastic surgery trainees that 
included 16 h of drawing, clay modeling, and molding and 
casting [1]. He and Lewis Thompson, Assistant Director of 
the Plastic Surgery Section at that same university, found 
marked improvement in trainees’ concepts of human sym-
metry and proportion and better descriptions of patients and 
communication about surgical techniques. In 2005, another 
plastic surgeon, Ethem Guneron, emphasized the importance 
of art education within the field of plastic surgery because of 
the joint emphasis on “proportion, line, balance, harmony” 
[21]. With the help of the Department of Art Education, 
he designed an art course for plastic surgery trainees at 
Ondokuz Mayis University in Turkey [21]. The curriculum 
included six hours of general art courses and three hands-
on sessions with clay sculpture. After taking the classes, 
the authors observed that the trainees had improved in the 
following areas: medical charting of anatomical problems, 
predicting the result of a surgery based on preoperative 
markings, and applying more thorough and detailed surgi-
cal dressings [21]. Guneron concluded that the art classes 
helped with overall attention-to-detail. He did not include 
how these improvements were measured. Furthermore, the 
authors did not measure improvement in surgical technique, 
though they concluded that trainees should continue art pro-
jects because practice leads to improvement, and trainees 
should use the learned art concepts to “clearly define esthetic 
surgical problems” [21].

Both studies could benefit from the model we have pre-
sented by aligning their curricular goals with the levels 
on the model and ensuring that the shared concepts of the 
model are incorporated. For example, the courses could 

include a fundamental or foundational lesson that teaches 
the elements of art and principles of design and how artists 
learn anatomy. Another lesson could focus on manual dex-
terity and technical skill as these authors have designed in 
the clay and sculpture classes. Any lesson or course would 
also emphasize the importance of visualization, purposeful 
action, environmental awareness and subject sensitivity. 
As an example, this could be done through observations of 
paintings or even descriptions of human features. Finally, 
incorporating a component of creativity and problem-solv-
ing would be necessary as this represents the highest level 
on the model. This can be achieved through developing an 
art practice that is related to plastic surgery.

Other studies have also stressed the importance of art 
and humanities in medical education [22–24]. Though 
these studies included a broad range of topics beyond vis-
ual arts such as creative writing and philosophy, Moniz 
et al. developed a prism model based off Dennhardt’s pre-
vious findings to describe four beneficial epistemic func-
tions of arts and humanities [22, 24]. These are: master-
ing skills, perspective taking, personal insight and social 
advocacy [24]. Moniz et al. describe an inability to report 
a typology of skills due to lack of coherence and broad-
ness of the term in the arts and humanities [24]. Our study, 
however, which is focused on the visual arts, was able to 
delineate and describe why technical skills are important. 
Because Moniz and Denhardt’s models are applicable 
to the broader world of medical education and arts and 
humanities, there are differences with our model. Where 
we describe the importance of goal-setting through visu-
alization and environmental awareness, they describe per-
spective taking as “engaging in art…to facilitate students 
to relate to and reflect upon their and others’ experiences 
and thus improve the doctor-patient relationship” [22]. 
Our model does not include aspects of social advocacy. 
However, the prism model and Denhardt’s model do not 
include how arts and humanities enhances creativity and 
critical thinking skills, where it is extremely important in 
our model and may be more specific to plastic surgery and 
correlated with obtaining mastery.

The limitations of the study are that the surgeons mostly 
came from one geographic area that might influence their 
practice. The artists were more varied in their location. 
However, many participants in both groups did receive 
training in classes or programs across the country. Another 
limitation is that the interviewers were untrained in the 
visual arts and thus potentially probed differently than 
experienced artists would. This may have been an asset 
since this helped in the development of a model with less 
bias. Further work is needed to explore how the concept 
model is relevant to other disciplines such as general sur-
gery and head and neck surgery.
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Conclusion

This study provides a model for how plastic surgery and art 
overlap using data from interviews. Though there are differ-
ences between the two fields, the ways of doing, knowing, 
seeing, and thinking are key components of the artistic and 
surgical processes. This model of “Ways of Making” may 
offer guidance for educators in plastic surgery to enhance 
curricula.
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