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Background: Smartphones have the ability to benefit plastic surgeons in many
ways. The aim of the study is to demonstrate that the use of a mobile application is
a useful auxiliary tool for checking and eventual correction/adjustment of preop-
erative markings by plastic surgeons in mammoplasty.

Methods: The retrospective study was performed in a consecutive series of cases
from July 2016 to October 2019. After preoperative marking, photographs were
taken using the laser-level application (inclinometer, a leveling instrument), pro-
duced by Examobile, with an objective of verifying alignment deviations in pre-
operative marking. Some marking asymmetry related to the vertical height of the
areolas was immediately corrected and a new photograph using the application
was made for alignment checking.

Results: Ninety-three patients were included in the study. Comparatively, there was
an increase in symmetry index around 28.6% of patients. The application of the
Fisher and Chi-square tests evidenced statistical significance between the groups
demonstrating the application as an auxiliary preoperative marking tool in rela-
tion to the symmetrical vertical positioning of the areolas.

Conclusions: The use of technology has become an important component of the
way plastic surgeons train and practice. Today, there is a big gap between the desire
for digital resources and awareness of the resources that are already available. By
aggregating and evaluating current mobile applications available, surgeons, resi-
dents, and medical students will have more efficient ways to connect to the infor-
mation that drives education and tactical surgery development. (Plast Reconstr Surg
Glob Open 2021;9:e3942; doi: 10.1097/GOX.0000000000003942; Published online 30
November 2021.)

INTRODUCTION
The plastic surgeon, at some point during training,
has heard the saying, “measure twice, cut once.” This wis-
dom emphasizes the importance of careful and accurate

preoperative planning. Surgical markings are a critical
stage of a procedure, even when they occur outside the
operating room.'

Masters of their art have modified and enhanced
changes to produce consistent and reliable results.
While there is often a systematic method to markings,
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experienced surgeons know how to make nuanced
modifications to accommodate variations in patient
anatomy and goals.'

There is no consensus on the best method for preop-
erative marking. Some authors defend freehand marking,
which requires experience and practice to avoid postop-
erative asymmetries. Others use rulers and molds to assist
in the preoperative markings.*

In 1955, Sir Harold Gillies, father of modern plastic
surgery, claimed that photography was among one of the
main advances in the specialty. The importance of pho-
tographic standardization has been valued in numerous
publications.” Smartphones have immense capacity to
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benefit plastic surgeons. The large number of applications
available, with more being created daily, contribute to
the existing tools with great relevance and should not be
overlooked.*®

An inclinometer is a device used to measure the incli-
nation of an angle. It has applicability in geological, civil,
naval, aeronautical, and automobile engineering.

There is no description in the literature of the
method used in the present study. Technology-savvy plas-
tic surgeons can make the most of these applications to
their advantage. Despite being used daily, smartphones
and their applications are not exploited to their full
potential.’

OBJECTIVE
The objective is to demonstrate the use of the incli-
nometer as a useful auxiliary tool for the conference and
eventual correction/adjustment of the preoperative mark-
ing in mammoplasty. This application is specific to assess

Fig. 1. A 24-year-old patient with asymmetric bilateral gigantomastia, submitted to
reduction mammoplasty through bipediculated areolar flap. A, Application show-
ing asymmetric marking on the right side of the pacient, at a lower level on the left. B,
Asymmetric vertical height of the areolas in the preoperative period. C, Immediate cor-
rection with elevation of the mark on the right. D, Sixth postoperative month with satis-

factory vertical areolar symmetry.
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the vertical height of the areolas and the consequent pre
and postoperative symmetry.

METHODS

The retrospective study was carried out in a consecu-
tive series of cases, from July 2016 to October 2019, at Vera
Cruz hospital, with CEP approval and application of the
informed consent term to all participants, respecting the
principles of the Declaration of Helsinki.

The patients included in the study were all those who
underwent reduction mammoplasty and mastopexy with
or without an implant. Group 1 (n = 68) did not use the
digital inclinometer for preoperative marking. Group 2
(n = 25) was submitted to the application in the preopera-
tive appointment.

Preoperative photographic documentation was per-
formed in the office using asingle digital camera (Samsung
note 5, 16 megapixel, 4640 x 3480 resolution with digital
stabilization) with standard distance. Surgical markings
were made in the surgical theater, using
a ruler and template described by Wise,
in a seated position.

After preoperative marking, pho-
tographs were taken using the appli-
cation “Laser Level” (inclinometer,
an leveling instrument), produced by
Examobile (Version 1.4.03.238), duly
calibrated, with the objective of veri-
fying alignment deviations in the pre-
operative markings. Evidence of some
unevenness in the marking related
to the vertical height of the areolas
was immediately corrected and a new
photograph using the application was
taken to check the alignment correc-
tion (Figs. 1-4). The adjustment of the
nipple-areola complex (NAC) in the
operating room followed preoperative
markings, without additional modifica-
tions. The app is not used in the opera-
tive room during the surgery.

Upon return of the patients, photo-
graphic documentation was carried out
regularly, between 3 and 12 months.
The mean duration of follow-up was 12
months.

The photographic results were evalu-
ated by the main author to qualify them
in terms of areolar unevenness. The
unevenness or asymmetry was defined
by a transverse line tangent to the upper
pole of the areolas. Any deviation of
this alignment was considered asymme-
try and the opposite of this statement
was defined as a symmetrical result.
The Fisher and Chi-square tests were
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Fig. 2. A 15-year-old patient with asymmetric gigantomastia sub-
mitted to a reduction mammoplasty with supero-medial areolar
flap. A, Preoperative photograph. B, Preoperative marking, using
the application showing a marking error, submitted to immediate
correction on the left side with elevation of the pre-operative mark-
ing. C, Photograph at 12 months postoperative showing satisfactory
vertical areolar symmetry.

performed to verify the association of postoperative areo-
lar symmetry with the use of the application in the pre-
operative period. The statistical analysis of the collected
data was performed using IBM SPSS Statistics Version 2.0.

RESULTS

The average age was 38 years (15-65 years). The
mean body mass index was 25.59 (20-32.9). Reduction
mammoplasty was performed in 25 patients, mastopexy
with implant in 54, and mastopexy without implant in 14
patients.

Of the total number of patients, n = 75 had asym-
metrical areolar height in the preoperative period, that
is, 80.6% of the patients. The mean distance between the
sternal notch-NAC was 24.5cm (19-33).

In group 2, 20 patients (80%) had symmetry of the
areolar height and five patients (20%) had unevenness in
the 3- to 12-month postoperative period. In group 1, 35
patients (51.40%) obtained adequate symmetry, whereas
33 (48.52%) showed unevenness.

Comparing the symmetric groups, the symmetry
was higher in 28.6% of the cases in which the appli-
cation was used. The application of the Fisher test
and the chi-square test showed statistical significance
between the groups, demonstrating the application
as an auxiliary preoperative marking tool in relation
to the symmetrical vertical positioning of the areolas
(Table 1).

DISCUSSION

The location of the NAC is of great importance, even
if other breast characteristics such as size and shape
are different."® The positioning of the NAC has a sig-
nificant effect on the overall appearance of the female
breast.” Recent studies using eye tracking technology
show that the point of fixation of the initial look is the
NAC. In addition, the greater time of capturing atten-
tion remains in this area of the breast when compared
to other areas.'’

An understanding of the most important variables in
the perception of symmetry serves to improve postopera-
tive results. Changes in the areolar diameter are detected
more commonly than changes in the position and color
of the NAC. A displacement of the NAC of 0.5-1.5cm
in the vertical direction is considered less aesthetic
compared to a similar displacement in the horizontal
direction.'"?

Although patients may not be aware of preoperative
asymmetries, any postoperative asymmetry can be mis-
interpreted as a surgical error.” It must be emphasized
that the absolute symmetry of the NAC may not be as
important as the harmonious placement of the NAC
within the limits of each breast at the point of maximum
projection. The nipple should ideally accentuate the
apical projection of the breast.” Although the previous
statement is true, some patients persist with complaints
of areolar asymmetry in the postoperative period, since
visually the vertical symmetry of the areolas at the same



PRS Global Open ¢ 2021

Fig. 3. A 40-year-old patient with breast asymmetry and unevenness in the vertical height of the areolas, submitted for mastopexy with a
subglandular implant (270 cc, ultra-high profile). A, Preoperative marking using the application showing asymmetric marking on the left
side of the patient is evident. B, Unevenness of approximately 3%. C-D, Photographs at preoperative and 12 months postoperative period

showing satisfactory vertical NAC leveling.

level potentially harmonizes the self-image in addition to
allowing the plastic surgeon to attempt a more accurate
allocation of the NAC.

Smartphones are becoming ubiquitous in all aspects of
our daily lives. With the potential to develop applications
to meet any need, it is natural that they will find increasing
use in the medical field. The increase in the number of
articles on the subject in recent times proves their poten-
tial usefulness.’

Preoperative surgical marking has been reported since
the beginning of plastic surgery, beginning with Sushruta
Sambhita’s description of the use of plant leaves for the
marking of nasal flaps, progressing over the centuries with
the use of leather molds and wax, and reaching the most
widespread use of incision designs made with paints and
dyes from the 19th century onward."

Although there may not be a single way to mark all
patients, a tool with the potential to assist preoperative
marking in mammoplasties was found in the present
study, stimulating learning and discussion about how to
improve surgical markings and, finally, results for patients
(Board 1).

BOARD 1: REGARDING THE APPLICATION
AND THE SOCIAL IMPACT OF USING THIS

APPLICATION
1. Prevention of inappropriate NAC height markings.
2.  Fewer instruments used.

3. Shorter dismissal time in the pre and intraopera-
tive period.

4. Facilitator in teaching surgical procedure in
mammoplasty in accredited medical residency
services.

It is the responsibility of the surgeon to ensure that
any tool is used to promote progress and not for harm-
ful purposes. This study highlights the benefits that
the mobile application offers in overcoming potential
risks.’

In short, smartphones and their applications can and
will revolutionize the healthcare industry. Adopting the
use of technology in a responsible manner can increase
the efficiency of the surgeon, assist in teaching residents,
reduce material costs and, ultimately, lead to a better out-
come/result for the patient, which is the main source of
happiness for the plastic surgeon.’

The use of technology has become an essential com-
ponent of the way plastic surgeons train and practice.
Currently, there is a big gap between the desire for digi-
tal resources and the awareness of the resources that are
already available.

The data presented in the article point to the pos-
sibility of predicting results based on the definition of
the future location of the areola, minimizing mark-
ing mistakes to which the human eye and brain are
subjugated.

CONCLUSION
The Examobile digital inclinometer proved to be a
useful tool to correct asymmetries in preoperative mark-
ing, related to the height of the NAC in mammoplasty.

Gustavo Augusto Matos Saliba
Hospital Semper, Plastic Surgery
Belo Horizonte
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Table 1. Distribution of Groups with and without the
Use of Laser versus Groups with Postoperative Symmetry
and Asymmetry

Results
Laser Level No Laser Level Total
Symmetry 20 35 55
Asymmetry 5 33 38
Total 25 68 93 (Grand Total)

Groups with postoperative symmetry and asymmetry.

The chi-square statistic is 6,157. The P value is 0.013089. The Chi-square test
with significance level lower than 0.05 (P< 0.05).

The Fisher exact test statistic value is 0.017. The Fisher test with level signifi-
cance less than 0.05 (P< 0.05).

Minas Gerais, Brazil
E-mail: gustavo.saliba@cplastica.org.br; salibagustavo@yahoo.
com.br
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