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A Three-Dimensional Printed Tool for Precise 
and Easy Umbilical Identification during 
Abdominoplasty

The umbilicus, albeit small, holds significant aesthetic 
value as the focus of the abdomen.1 The attention 

paid to this structure during abdominoplasty is of high 
importance and it can be challenging or time-consuming 
to relocate the umbilical stalk without efficient tools or 
techniques. The authors propose a simple technique that 
uses an inexpensive, three-dimensional printed tool to 
permit quick and accurate location of the umbilical stalk 
before creation of the opening for the new umbilicus.

The tool resembles a hollow, bottomless pyramid 
with a 3.5  cm base length. A pyramidal design offers 
an apex that can be palpated without collapsing under 
pressure. Its hollow quality allows lateral collapsibility 
for easy removal. The tool has suture tabs and slots to 
pass a suture through and allow for securing to the fas-
cia. The tools were printed on an Original Prusa SL1 
3D printer using 85A TPU Flexible Filament 1.75 mm 
with 0.3 mm layer at 465ºF. The tools were steam-steril-
ized with appropriate controls in autoclave. Versions of 
the tool with adjusted dimensions were used in heavier 
patients whose skin thickness necessitated a more 
prominent marker of the enclosed umbilical stalk.

After muscle plication, the tool was placed on top of 
the umbilical stalk, enclosing it. A single 3-0 polydioxa-
none suture stitch was secured through the pyramid’s 
slots and suture tabs. [See Video 1 (online), which dem-
onstrates the pyramid enclosing the umbilical stalk.] 
The superior abdominal skin flap was then lowered 
into position, trimmed, and secured inferiorly at the 
suprapubic incision site with sutures. The location for 
the opening of the new umbilicus was then attempted 
through palpation along the abdominal skin flap’s 
midline. [See Video  2 (online), which demonstrates 
palpation and detection of the tool.] The concealed 
apex was definitively located where the opening for the 
new umbilicus was created. The tool’s securing suture 
was removed and the collapsible sides were pinched 
in order to remove the tool easily from the body. [See 
Video 3 (online), which demonstrates the tool’s flexibil-
ity during extraction from the opening.] The umbilical 
stalk was in the exact spot of the new umbilicus, which 
was inset in the usual fashion. The tool was discarded 
after a single use.

Other tools with a similar purpose are not as eas-
ily produced or effective in diverse patient populations, 
unlike our tool’s thoughtful design and open source 
that readily allows customization.2,3

This tool was used successfully in 12 abdominoplasties 
using progressive tension sutures.4 There were no compli-
cations or infections from the use of the tool. A spool of 
filament, which can print 200 to 250 pyramids, each taking 
1 to 2 minutes to print, costs less than $30. The ability to 

create this tool using only a computer and three-dimen-
sional printer represents an affordable and efficient way to 
locate the new umbilical opening, saving the surgeon time 
while achieving a more desirable aesthetic outcome.
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VIEWPOINT

VIEWPOINT
Neuroaesthetics in Plastic and Reconstructive 
Surgery: Opportunities for Interdisciplinary 
Collaboration

Neuroaesthetics is a burgeoning discipline con-
cerned with the neural basis for the perception 

and creation of art1 and neuroscientific mechanisms 
of human aesthetic experiences.2 Research in this 
field has combined principles of neurology, neu-
roanatomy, psychology, and art history to answer 
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questions about the experience of beauty.2 Vision 
has received particularly close attention, especially 
human perception of faces, paintings, landscapes, 
and architecture.3

Neuroaesthetics has made meaningful con-
tributions to unraveling neurologic mechanisms 
underpinning the aesthetic experience, previously 
regarded as a philosophical concept. Research has 
demonstrated aesthetic evaluations are important 
for human activity in consumer behavior, mate selec-
tion, and determination of morality.4 The field has 
identified neuroanatomic structures implicated in 
the perception of beauty broadly, notably the medial 
orbital frontal cortex, as well as cortical and subcor-
tical structures specific to certain visual or auditory 
experiences.2

Within plastic surgery, neuroaesthetics overlaps 
with the specialty’s goal of characterizing optimal aes-
thetic outcomes for people. Plastic surgery research 
on aesthetic preferences may be augmented through 
collaboration with our colleagues in neuroaesthetics, 
who offer valuable expertise in neuroscience and aes-
thetic principles. In return, plastic surgery offers clini-
cal, anatomic, and human aesthetic perspectives that 
may broaden the neuroaesthetic scope of inquiry. The 
fields complement one another to enhance the sophis-
tication of questions posed, data generated, and analy-
ses of those data.

One example of such a collaboration is the 
University of Pennsylvania’s Center for Human 
Appearance, in which neuroaesthetics, plastic surgery, 
oral surgery, dermatology, oculoplastic surgery, and 
ear, nose, and throat play key complementary roles 
in designing studies that enhance understanding of 
appearance and clinical outcomes. Examples of the 
center’s initiatives include employing crowdsourcing 
to compare layperson aesthetic preferences, applying 
eye-tracking technology to characterize gaze patterns 
toward visual stimuli, and leveraging face databases to 
associate character traits to those with facial anoma-
lies.1 Such studies have had an effect on understanding 
clinical outcomes in aesthetics, craniofacial surgery, 
and breast surgery. These clinical studies may be aug-
mented with techniques common to the neuroaesthet-
ics toolbox, including functional magnetic resonance 
imaging or magnetoencephalography to characterize 
brain activity in response to visual stimuli or convolu-
tional neural networks to learn image features from 
datasets.5 Other efforts to leverage architectural and 
artistic principles are also poised to improve health care 
infrastructure and optimize the patient experience.

Plastic surgery has not been regarded as a subdo-
main of neuroaesthetics inquiry. Plastic surgery would 
be an asset to the evolution of neuroaesthetics and 
should seek opportunities to foster relationships with 
colleagues in this nascent field. This convergence of 
interests is an exciting opportunity to continue plas-
tic surgery’s history of collaboration to answer unique, 
multidisciplinary questions with implications for the 
outcomes of our patients.
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Ten Community-Informed Principles for Plastic 
Surgeons Beginning Gender-Affirming Care

As demand for gender-affirming surgery increases, 
increasing numbers of plastic surgeons are enter-

ing the field or expanding their current practice to 
include gender-affirming procedures.1 However, most 
graduating and nearly all practicing plastic surgeons 
will not have had any formal training in principles of 
gender-affirming care.2 Although robust clinical guide-
lines for medical and surgical care are available, there is 
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