
Comparison of Nasal Analysis by Photographs (2D)
against Low-cost Surface Laser Imaging (3D) and
against Computed Axial Tomography Imaging
Marco Aurelio Rendón-Medina1 Erik Hanson-Viana1 Maria de los Angeles Mendoza-Velez1

Rubén Hernandez-Ordoñez1 Hecly Lya Vazquez-Morales1 Ricardo C. Pacheco-López1

1Department of Plastic and Reconstructive Surgery in The General
Hospital Ruben Leñero, Mexico City, Mexico

Indian J Plast Surg 2023;56:147–152.

Address for correspondence Marco Aurelio Rendon Medina, MD,
Hospital General “Dr. Ruben Leñero,” Calle Salvador Díaz Mirón 344,
Miguel Hidalgo, 11340 Ciudad de México, México
(e-mail: dr.rendon1989@gmail.com).

Introduction

Facial aesthetic surgery is a challenging discipline in plastic
surgery.Measuring and comparing outcomes such as swelling,
asymmetries, and indexes are very difficult in plain two-

dimensional photographs. More papers are using photogram-
metry as a tool in proving their hypothesis. However, the
hardware and software are too expensive or difficult to use.1,2

In aesthetic surgery, we have a few resources to measure
our actions. Subjective parametric values can only be
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Abstract Introduction In aesthetic surgery, we have a few evaluation tools that numerically
and objectively measure the changes we make in patients. This article aimed to
evaluate the nasal systematic analysis and compare findings between the three
systems of nasal evaluation: photographs 2D, 3D surface imaging with the Kinect
system, and 3D CT scan imaging.
Methods We designed a longitudinal and descriptive prospective study with simple
non-blind randomization. To compare the systematic nasal analysis between the three
methods. If the findings are similar, all three methods would be useful in independent
clinical scenarios.
Results A total of 42 observations were included finding a minimum age of 21 with a
mean of 28 years old. Also, 64% were female, 93% had adequate facial proportions, and
50% were Fitzpatrick III. For outcome statistics, we found differential nasal deviation
between 3D images with a mean of 6.53mm.While when comparing the nasal dorsum
length, we found a statistical significance of p¼ 0.051. When comparing the nasal
dorsum length index, we found no significant difference p¼0.32. Also, we did not find
statistical significance when comparing the nasofrontal angle and tip rotation angle
p¼1 for both.
Conclusion We found that the population we serve has characteristics of Hispanic
mestizo nose. The three methods seem to evaluate systematic nasal analysis in a very
similar way, and any of them can be used depending on the scenario and the needs of
plastic surgeons.

article published online
December 16, 2022

DOI https://doi.org/
10.1055/s-0042-1759724.
ISSN 0970-0358.

© 2022. Association of Plastic Surgeons of India. All rights reserved.
This is an open access article published by Thieme under the terms of the

Creative Commons Attribution-NonDerivative-NonCommercial-License,

permitting copying and reproduction so long as the original work is given

appropriate credit. Contents may not be used for commercial purposes, or

adapted, remixed, transformed or built upon. (https://creativecommons.org/

licenses/by-nc-nd/4.0/)

Thieme Medical and Scientific Publishers Pvt. Ltd., A-12, 2nd Floor,
Sector 2, Noida-201301 UP, India

THIEME

Original Article 147

Article published online: 2022-12-16

https://orcid.org/0000-0001-8902-7012
mailto:dr.rendon1989@gmail.com
https://doi.org/10.1055/s-0042-1759724
https://doi.org/10.1055/s-0042-1759724


collected through opinions, satisfaction surveys, and
highly subjective scales. We have a few evaluation tools
that numerically and objectively measure the changes
we make in patients.3–9 Human beings make a self-image
based on imagination. For this reason, it is logical to think
that all the elements: photographs and 3D images will
improve patient–doctor communication, potentially simpli-
fying the expectations of the patient and those of the
surgeon.

To create more scientifically valid clinical studies, is
important to have means to measure results. The ideal
measuring tool should be accurate, precise, low cost, non-
invasive, easy to use, easy to replicate, and easy to read. Up to
date, three measuring systems had been popular in plastic
surgery: photogrammetry, 3D surface imaging, and 3D im-
aging with computer axial tomography.10–17

Photogrammetry is a three-dimensional coordinate mea-
surement technique using photographs as its fundamental
medium. It has the advantages that it is non-invasive and
relatively low cost. To generate images in three dimensions
requires sophisticated software. The main disadvantage is
that information is lost by filling in the blanks with specu-
lated information.15

The computed axial tomography image is defined as the
three-dimensional image using its slices to generate a point
map. It has the advantage that is very precise and is possible
to join soft, bone, and cartilage tissues. The downside is that
the cost can be high and it is invasive. As well as one use and
in some clinical settingswe need repeated scanning to follow
and register progress.18,19 Previous articles have proven the
most accurate method available of the ones described in this
paper.

The surface laser image is an image that is generated by an
infrared laser that bounces off an object and is captured by a
sensor. Subsequently, a map of triangles is generated to
generate a three-dimensional image. It has the advantage
of being inexpensive and non-invasive. The downsides are
that the accuracy is sensor dependent and is dependent on
the quality of the scan.10,19–25

This paper aims to evaluate the nasal systematic analysis
proposed by Rohrich et al26 and compare findings between
the three systems of nasal evaluation: photographs 2D,27 3D
surface imaging with the Kinect system, and 3D CT scan
imaging. The secondary objective is to describe the ethnic
nasal findings in our routine practice.

Methods

Following the Helsinki guidelines, the official Mexican stan-
dard for clinical studies, and the health law of Mexico City.
We designed a longitudinal and descriptive prospective
study with simple non-blind randomization. We used the
hospital tomographer that the tomographies are subsidized
by the free program of the city of Mexico. We use a second-
hand Kinect 360 sensor and Skanect software that costs
1,000 pesos to license. We use a camera from a Smart set
at a set distance of 1.9 m to avoid distortion by a 20mm
fisheye lens.

Sample Calculation
We calculated the sample using the population of Miguel
Hidalgo and used the number of rhinoplasties performed in
the United States as an incidence factor, obtaining that 36
observations were required to have statistical value. We
considered a confidence level of 95% and a confidence
interval of 5.28

We recruited patients who wanted to undergo primary
rhinoplasty. All participants signed consent for participation,
photographs, scanning, and publication that protected their
anonymity. Once they approved and signed the consent, we
took the observations using the three methods described
with standardized techniques to avoid inter-observer errors
and also give reproducibility to the captures. The variables
included were age, gender, and the variables included in the
systematic nasal analysis from Dallas rhinoplasty.26

Scanning methodology, systematization, and statistical
analysis:

The photographs were taken at a distance of 2 m to avoid
fisheyedeformity fromasmartphonethathasa lensof20mm.
The pictureswere takenwith a bluebackground and following
guidelines from previous literature sitematization.29,30

To perform our 3D surface imaging scan using the Kinect
system.22–25We placed patients 1.5 m from the sensor. They
were on a surface capable of rotating 360degrees. Skanect
(3D Scanning Software by Occipital) software was used with
standard mode and parameters in millimeters. The sensor
was placed parallel to the patients’ Frankfurt plane. The scan
was performed by turning the patient while the sensor was
at a fixed point. For the 3D CT scan imaging, we followed our
previous protocol for 3D printing except we did not print the
STL file.3,31 We collected our data in the Microsoft Excel and
then exported it into the R-Studio. When we evaluated thr
three groups, we used an ANOVA analysis of variance test and
descriptive statistics (►Fig. 1.)

Results

A total of 42 observations were included finding a minimum
age of 21 with a mean of 28 years old. In total, 64% were
female, 93% had adequate facial proportions, and 50% were
Fitzpatrick III. The most prevalent was no deviation in the
nasal dorsum, and narrow bonny and mid vault with 65%.
The alar basewaswide in 57% and the dorsum aesthetic lines
were ill-defined in 65%, symmetric in 72%, and narrow in 78%
of cases. The alar rim was seagull type in 78%, with boxy tip
type III in 43% of cases. The supratip was not defined in 100%
of cases, meanwhile, the infratip lobule was defined in 43%.
The upper lip was long in only 7% of cases. The tip was not
projected in 86% of cases, the alar columella relation was
retracted in 57% of cases. The hanging columella presented in
86% of cases. The nostrils were asymmetric in 50% of cases.
The nostrils were short in 57% of cases. Periapical hypoplasia
was more prevalent on the right side with 43%. Thick skin
was more prevalent with 72% (►Table 1).

We found the mean and standard deviation (SD) values to
determine parametric values. The dorsum length had amean
of 3.9 cm with a standard deviation of 0.54, the nasal index
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Fig. 1 In this image, we show some examples of how the images look. On the left, the photograph is in 2 dimensions, in the center the surface
laser image, and on the right side the image generated by tomography.

Table 1 Summary of results with all variables included

Age (y) Gender Facial proportions

Minimum 21 Male 35% (N¼15) Adequate 93%(N¼39)

Median 29 Female 64% (N¼27) Inadequate 7% (N¼3)

Maximum 36

Mean 28

Nasal dorsum deviation

Fitzpatrick Bonny vault Mid vault Alar base

III 50% (N¼21) Right 14% (N¼6) Narrow 65% (N¼ 27) 65% (N¼27) 43%(N¼18)

IV 50% (N¼21) No deviation 72%(N¼30) Wide 35% (N¼ 15) 35% (N¼15) 57% (N¼24)

Left 14% (N¼6)

Dorsum aesthetic
lines

Well-defined 35%(N¼15) Symmetric 72% (N¼30) Wide 22% (N¼ 9)

Ill-defined 65% (N¼27 Asymmetric 28% (N¼12) Narrow 78% (N¼ 33)

Alar rim Nasal tip divergence Supratip Infratip lobule

Ideal 22% (N¼9) Boxy tip I 14% (N¼6) Defined 0% (N¼0) 43% (N¼18)

Seagull 78% (N¼33) Boxy tip III 43% (N¼18) Undefined 100% (N¼0) 57% (N¼24)

Ideal divergence 43% (N¼18)

Upper lip Tip projection Alar columella
relation

Long 7% (N¼3) Ideal 14% (N¼6) Ideal 43% (N¼ 18)

Normal 93% (N¼39) No projection 86% (N¼36) Retracted 57% (N¼ 24)

Columella Nostril symmetry Nostril length

Retracted 14% (N¼6) Symmetric 50% (N¼21) Long 43% (N¼ 18)

Hanging 86%(N¼36) Assymetric 50% (N¼21) Short 57% (N¼ 24)

Nasal Deviation Between
3D images (mm)

Periapycal hypoplasia Skin thickness

Minimum 6.1 Left 7% (N¼ 3) Thick 72%(N¼30)

Median 6.5 Right 43% (N¼18) Thin 28%(N¼12)

Maximum 7.28 No 50% (N¼21)

Mean 6.53
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had amean of 0.75 with SD 0.080, for nasofrontal angle had a
mean of 137.9 degrees and SD of 10.15, and finally for tip
rotation degree, a mean of 83degrees and SD of 20.46. All
these parametric values had a central distribution normal
distribution.

For the outcome statistics, we found differential nasal
deviation between 3D images with a mean of 6.53mm
(►Table 1). While when comparing the nasal dorsum length,
we did notfind a statistical significance of p¼0.051 (►Fig. 2).
When comparing the nasal dorsum length index, we found

no significant difference p¼0.32. (►Fig. 3). Also, we did not
find statistical significance when comparing the nasofrontal
angle and tip rotation angle p¼1 for both (►Figs. 4 and 5).

Discussion

We did not find any similar articles in the past, and we
will discuss some of the most relevant papers that may
apply.

Fig. 2 In this image, we show the difference between the three
groups in the nasal dorsum length. Group A is the two-dimensional
photographic image, group B is the surface laser group, and group C is
the tomography image group.

Fig. 3 In this image, we show the difference between the three
groups in the nasal length index. Group A is the two-dimensional
photographic image, group B is the surface laser group, and group C is
the tomography image group.

Fig. 4 In this image, we show the difference between the three
groups in tip rotation angles. Group A is the two-dimensional pho-
tographic image, group B is the surface laser group, and group C is the
tomography image group.

Fig. 5 In this image, we show the difference between the three
groups in nasofrontal angles. Group A is the two-dimensional pho-
tographic image, group B is the surface laser group, and group C is the
tomography image group.
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Berssenbrugge et al14 explored the application of 3D
imaging in studying facial asymmetry. They concluded that
5 points in a 3D image could be used to calculate an
asymmetry index. They did not compare with the same
purpose but they proved how 3D imaging is useful in a
clinical setting.

Deacon et al12 explored 3D imaging with low-cost,
charge-coupled device cameras. They found very long times
on scanning patients with very low-resolution images. We
explored the Kinect system and compared it to a more
sophisticated validated 3D imaging method. We did not
measure the capture scanning time, but we can empirically
say that it took �60 seconds to scan successfully a person.

Multiple authors used the Kinect system in breast surgery
Henseler et al25 validated the application of the Kinect
system for breast implant selection. We know that the
clinical setting of the Kinect system is very different in breast
surgery than in rhinoplasties. So, this is why it was funda-
mental to compare these three methods of imaging to have a
clinical calibration of the accuracy and difference between
the methods.22–25

The most expensive of the three methods is CT scan
imaging, and also it is the most invasive due to the use of
radiation. In second place, the cost is the 3D surface imaging
due to the price of de scanner and software. Finally, the less
expensive methods would be photographs.32,33

Conclusions

We found that the population we serve has characteristics of
Hispanic mestizo nose. The three methods seem to evaluate
systematic nasal analysis in a very similar way, and any of
them can be used depending on the scenario and the needs of
plastic surgeons. More third-party studies are required to
give external validity to our results.
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