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Breast measurement using Adobe Photoshop®
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Original Article

Introduction: With the globalization and improvement of 
digital media and, consequently, the increasing use of digital 
photography, it is necessary to create reliable measurement 
methods. In clinical practice, direct measurement using tape 
measure, ruler, and compass, is most commonly used. However, 
there are intrinsic (body contour) and extrinsic (patient 
collaboration or respiratory movements) factors that may 
influence the data obtained. Photography and graphics software 
can be an accurate, comfortable, and reproducible alternative 
to direct measurement. The objective is to demonstrate how to 
perform breast measurement using Adobe Photoshop software. 
Methods: Participants were described the position to assume. 
Imaging capturing techniques and software calibration were 
performed in order to obtain the final breast measurement. 
Markers were placed on the breast and arms of 40 women 
volunteers aged 18 to 60 years using an anterior view. The union 
of these markers in each hemibody resulted in seven linear 
segments, one angle and one transverse segment common 
to both hemibodies. These photographs were evaluated as a 
RAW file, by 3 evaluators, assisted by Adobe Photoshop CS6® 
software. Results: Photoshop CS6® proved effective in the 
breast measurement using RAW files. Conclusion: Photoshop® 
showed precision and effectiveness for breast measurement.

■ ABSTRACT

Keywords: Photogrammetry; Anthropometry; Software; Breast; 
Body weights and measures.
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INTRODUCTION 

It is important to perform a thorough breast 
examination for the diagnosis of any deformity as part 
of the surgical preparation for procedures in that region. 
Changes in contour, volume, and prominences in female 
breasts make them difficult to be properly measured1.

Currently, pre-operative evaluation and documen-
tation using digital photography is performed in nearly 
all plastic surgery procedures, being an important step 
to gain awareness of existing body shape and contours 
and, as a consequence, to provide information about the 
limitations of the surgical procedure, so that unrealistic 
expectations or postoperative doubts do not arise.

Sometimes, each individual’s natural asymmetry 
is not perceptible by itself until it is presented in a clear 
manner2. In addition to the physical examination, a 
standardized photographic analysis is required mainly 
due to the achieved reproducibility, an essential aspect 
to the scientific rigor required in academia3.

Breast evaluation can be performed by direct 
measurement using a ruler, tape measure, or compass, or 
indirectly, using measurements performed on an image, 
which can be printed or in digital form, the latter being 
performed using graphics software.

Comparison studies between direct and indirect 
anthropometry began with the face and nose. Ward4, 

in 1979, compared nose measurements and found that 
there was no difference between those obtained by 
photogrammetry and direct anthropometry. In this 
context, Nechala et al.5 also found that both angles and 
measurements between two points in the same sagittal 
plane are not changed in photogrammetry.

Sivagnanavel6 and Assunção7 proposed software 
validation studies with comparisons between them, since 
despite using the same digital tool and sharing the same 
theoretical basis, they could generate different results.

Indirect mammary region measurements made 
using a digital image are of great value to avoid patient 
constraints and contribute to the objective analysis of 
postoperative results, mainly after mastoplasty.

Quieregatto et al.8 demonstrated that there may be 
differences in mammary region measurements obtained 
through different software, and so the standardization 
of the method used to obtain digital photography is of 
great value, as is the way in which the measurements 
will be made by the chosen software.

OBJECTIVE 

To demonstrate how to perform breast measure-
ments using graphics software.

Introdução: Com a globalização e melhora dos meios digitais 
e, consequentemente, a crescente utilização de fotografias 
digitais, faz-se necessária a criação de métodos de mensuração 
confiáveis. Na prática clínica, a medida direta utilizando-se fita 
métrica, régua e compasso é mais comumente utilizada. Porém, 
existem fatores intrínsecos (relevos corporais) e extrínsecos 
(colaboração do paciente ou movimentos respiratórios) 
que podem influenciar nos dados obtidos. A fotografia e os 
softwares gráficos podem ser uma alternativa precisa, mais 
cômoda e reprodutível à medida direta. O objetivo é demonstrar 
a forma de medir as mamas pelo software Adobe Photoshop. 
Métodos: Foram descritas a posição das voluntárias, a captação 
das imagens, calibração do software até a obtenção mensuração 
final das mamas. Em 40 mulheres voluntárias, com idade entre 
18 e 60 anos, foram demarcados pontos sobre a região mamária 
e braços em posição frontal. A união destes pontos em cada 
hemicorpo formou 7 segmentos lineares, 1 angular e 1 segmento 
mediano comum a ambos os hemicorpos. Essas fotografias 
foram avaliadas no arquivo RAW, por 3 observadores, com 
auxílio do software Adobe Photoshop CS6®. Resultados: O 
Photoshop CS6® demonstrou ser eficaz na mensuração das 
mamas no arquivo RAW. Conclusão: O Photoshop® apresentou 
precisão nas medidas e ser factível para mensuração das mamas. 

■ RESUMO

Descritores: Fotogrametria; Antropometria; Software; Mama; 
Pesos e medidas corporais.
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METHODS 

This study was approved by the Research 
Ethics Committee of the São Paulo Federal University 
(UNIFESP), in São Paulo, SP, protocol number 430.239/ 
2013. It was conducted at UNIFESP/EPM from June 2014 
to January 2016.

The study included 40 female volunteers aged 18 
to 60 years (mean 29,1 ± 10,3). Women who underwent 
mastectomy, with a history of breast surgery, thoracic 
deformities, or severe breast ptosis in which the nipples 
crossed a transverse line at the lower limit of the 
umbilicus, were not included in the study.

Self-adhesive labels (Primaco BIC®, OP-4433 
model, 0.6 cm diameter) were used to mark eight points 
per hemibody, of which 5 were anthropometric points: 
the center of the jugular notch (IJ) and the base of the 
xiphoid process (X); the bilateral points were the center 
of the nipple (PAP), acromion (Ac) and the anterior 
projection of the lateral epicondyle (EpL). 

Three other anatomical points were used in 
both hemibodies: the point corresponding to half the 
distance between the center of the jugular notch and the 
acromion, denominated clavicle “x” (xCL), the projection 
of the point most proximal to the anterior axillary line 
(Ax) and a point corresponding to half the distance 
between the acromion and the lateral epicondyle, 
denominated “humerus midpoint” (½ Um) (Figure 1).

The union of one point to another formed 15 
segment lines; one of these was common to both 
hemibodies and 7 were bilateral. The common segment 
was formed by joining the jugular notch center to the 
base of the xiphoid process (IJ-Xi). The seven bilateral 
segments were as follows: from the center point of the 
jugular notch to nipple center (IJ-PAP), from the clavicle 
“x” to nipple center (xCl-PAP), from the acromion to 
the nipple center (Ac-PAP), from the acromion to the 
anterior projection of the lateral epicondyle (Ac-EpL), 
from the proximal point of the axillary line anterior to 
the center of the mammary papilla (Ax-PAP), from the 
mammary papilla center to the median line and from 
the acromion and the midpoint of the humerus (Ac-½ 
Um) (Figure 2).

The confluence of the (IJ - Xi) and (IJ - PAP) 
segments formed an angle for each hemisphere (RA and 
LA) denominated “sternal angle”. These angles were 
measured with a protractor.

Indirect anthropometry was performed by three 
independent researchers to verify the inter-rater reliability. 
The main researcher conducted a second evaluation in 
graphic software for evaluation of intra-rater reliability. 
All raters obtained specific prior training on Photoshop 
CS6® measuring tools.

Figure 1. Measurement of anthropometric and anatomical references. Counter-
clockwise. IJ: Center of the jugular notch; xCl: 50% of the distance between the 
IJ and the acromion; Ac: Lateral prominence of the acromion; Ax: Proximal 
point of the anterior axillary line; ½ Um: Mean distance between the Ac and 
EpL; EpL: Anterior projection of the lateral epicondyle; PAP: Center of the 
nipple; Xi: Base of the xiphoid process.

Figure 2. Schematic representation of segments and angular measure for each 
hemibody. Description of segments: IJ-Xi: Distance from the center of jugular 
notch to the base of the xiphoid process; IJ-PAP: Distance from the center of 
the jugular notch to the center of the nipple; xCl-PAP: 50% of the distance 
between the center of the jugular notch and the acromion to the center of 
the nipple; Ac-PAP: Distance from the lateral prominence of the acromion 
to the center of the nipple; Ax-PAP: Distance from the proximal point of the 
anterior axillary line to the center of the nipple; LM-PAP: Distance from the 
anterior medial line to the center of the nipple; Ac-EpL: Distance from the 
lateral prominence of the acromion to the anterior projection of the lateral 
epicondyle; Ac-½ Um: 50% the distance from the lateral prominence of the 
acromion to the anterior projection of the lateral epicondyle; Â: Angle formed 
by the confluence of segments IJ-Xi and IJ-PAP; Proj: Projection of ½ Um in 
the line of the homolateral nipple.
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A photography setting was prepared for obtaining 
the photographs, with the volunteers placed in the 
same standard spot marked using vinyl foam placed 
on the floor. Light sources and camera were arranged 
so that photos were obtained at the same position and 
with the same light exposure. After obtaining digital 
photography, software tools were calibrated using a 3-cm 
measurement taken from a numerical scale from a ruler 
taped to the right mesogastric region of the volunteers 
in order to obtain real measurements.

Direct anthropometry of the linear segments was 
performed by opening a compass and then transferring 
the measurement to a ruler; angular measurements were 
performed with a protractor.

After obtaining the standardized photos, defining 
the measurement points and ruler placement to be used 
in the software calibration, measurement was initiated 
using Photoshop CS6® software. The software can be 
obtained from the Adobe website.

The images were obtained in RAW format.
To start the measurements, the pictures must be 

stored on the same computer in which Adobe Photoshop 
CS6® is installed.

When opening the software, click File, and then 
Open.

Choose a picture to be analyzed and the file type, 
which can be NEF (if picture is obtained by an Nikon® 
machine) or JPEG. Once the photo appears, click Open. 
In the present study, we chose to measure in the NEF 
format.

Click on the icon to use range of measures - 
alongside L2 in the second line from the top.

After the picture is open, increase zoom 4 times 
(Ctrl ++++). This way, the ruler for software calibration 
will become more evident.

To calibrate the software, one must click on the 
Image item, then Analysis, then choose Define Scale of 
Measure, and finally Personalize.

This will open a window showing pixel length, 
logical length, and logical units. In this framework, we 
must define the measuring scale. For this study, we 
chose the scale with 3.0 cm. Therefore, put the mouse 
and drag the scale from zero to 3 cm on the ruler. This 
will show the pixel length which corresponds to the 3.0 
cm of the strip. Write 3 on the logical length and cm 
in logical units. Click ok and the software will now be 
calibrated (Figure 3).

The figure corresponding to the measurements 
in centimeters will appear in Table L1. To facilitate the 
measurements, we suggest reducing the zoom once 
(Ctrl -) to perform measurements in a more comfortable 
way.

The angle measurements will appear in the Angle 
a: x degrees box.

Figure 3. Step-by-step use of the software.

We performed the measurements of the previously 
described segments through the graphics software and 
with direct measurement.

All analyzes were made with a significance level 
of 5%.

Variable concordance/reproducibility was 
assessed by the intra- and inter-observer ICC (Intraclass 
Coefficient of Correlation) for each method among the 
3 evaluators.

Concordance/reproducibility by ICC among 
methods for measurements of the main evaluator, 
compared with direct measurement (compass).

The T test was used as a basis for assessing the 
significance (p) of the main evaluator’s measurement 
results compared with the direct measurements.

RESULTS 

Comparisons were made between measurements 
taken at 2 different occasions by the same examiner and 
between three different evaluators on the same graphics 
software.

The results were:

1. Inter-examiner ICC 

Concordance/reproducibility between examiners 1, 
2 and 3

All variables had an ICC value larger than 0.8, 
meaning that there is a high correlation between 
measurements (Table 1).

2. ICC obtained by NEF photogrammetry compared 
with direct measurement (compass)

Except for “Ac_1/2um” and “angle” in the NEF 
photogrammetry method, all remaining variables had 
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DISCUSSION  

Since the 18th century, there have been reports 
of physical anthropometry on Marco Polo’s travel 
experiments, in which some significant differences in 
body size and height were found in people from different 
ethnic groups9.

Penn10 was the precursor of breast evaluation 
by direct anthropometry, publishing an article that 
described the measurements of 20 women with breasts 
considered to be aesthetically perfect, with the objective 
of finding a normal breast pattern. After this article was 
published, different authors conducted other studies 

an ICC>0.8, which means there was high correlation 
between the measurements. Lower values of ICC 
indicate a lower correlation, but still within an acceptable 
range (Table 2).

3. Description of the absolute differences between 
software and direct measurements in each evaluated 
segment and results of the comparisons of between-
-methods differences.

All variables presented mean differences (p < 0.05) 
when compared to the direct measurement obtained 
using a compass (Table 3).

Table 1. Evaluation of the measurements made by three different examiners.

Variable ICC
95% CI Absolute variation

Lower Higher Mean SD

NEF Photogrammetry

Straight angle 0.992 0.988 0.994 269.20 5.13

Pixels 0.985 0.979 0.990 776.15 86.59

Actual 0.999 0.998 0.999 8.85 0.94

IJ_Xi 0.992 0.988 0.994 48.22 3.98

IJ_PAP 0.909 0.867 0.938 56.25 7.23

xCI_PAP 0.997 0.995 0.998 51.33 7.29

Ac_PAP 0.996 0.994 0.997 54.93 7.00

Ax_PAP 0.996 0.994 0.997 32.56 6.05

LM_PAP 0.990 0.985 0.993 31.09 4.06

Ac_Epl 0.976 0.965 0.984 84.86 4.32

Ac_½Um 0.981 0.972 0.987 42.95 2.49
IJ: Center of the jugular notch; xCl: 50% of the distance from the IJ to the acromion; Ac: Lateral prominence of the acromion; Ax: Proximal point of the ante-
rior axillary line; 1/2Um: Mean distance from the Ac to the EpL; EpL: Anterior projection of the lateral epicondyle; PAP: Center of the nipple; Xi: Base of the 
xiphoid process; Projection: projection of the measurement ½ UM in the thorax; NEF photogrammetry: Nikon® raw file; JPEG Onboard photogrammetry: Joint 
Photographic Experts Group file converted in the camera.

Table 2. Comparison of the measurement made using the graphic software (NEF Photogrammetry) and direct measurement 
using a compass.

Variable ICC
95% CI Absolute variation

Lower Higher Mean SD

NEF Photogrammetry

IJ_Xi 0.954 0.928 0.970 33.42 2.67

IJ_PAP 0.975 0.961 0.984 39.45 4.72

xCI_PAP 0.969 0.952 0.980 37.35 4.98

Ac_PAP 0.934 0.897 0.958 41.41 4.66

Ax_PAP 0.916 0.869 0.946 25.32 4.50

LM_PAP 0.956 0.931 0.972 20.95 2.62

Ac_Epl 0.908 0.857 0.941 58.54 2.63

Ac_1/2Um 0.799 0.687 0.871 29.44 1.37

Projection 0.968 0.950 0.980 9.04 5.60

Angle 0.769 0.640 0.852 66.23 6.75
IJ: Center of the jugular notch; xCl: 50% of the distance from the IJ to the acromion; Ac: Lateral prominence of the acromion; Ax: Proximal point of the anterior 
axillary line; 1/2Um: mean distance from the Ac to the EpL; EpL: Anterior projection of the lateral epicondyle; PAP: Center of the nipple; Xi: Base of the xiphoid 
process; Projection: projection of the measurement ½ UM in the thorax; NEF photogrammetry: Nikon® raw file.
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Table 3. Comparison of the measurement made using the graphic software (NEF Photogrammetry) and direct measurement 
using a compass.

Variable Method Mean SD Minimum Maximum p-value

IJ_Xi NEF Photogrammetry 1.44 0.57 1.313 1.569 0.000

IJ_PAP NEF Photogrammetry 1.97 0.75 1.806 2.139 0.000

xCI_PAP NEF Photogrammetry 3.28 0.88 3.084 3.475 0.000

Ac_PAP NEF Photogrammetry 4.98 1.19 4.717 5.248 0.000

Ax_PAP NEF Photogrammetry 3.69 1.31 3.403 3.984 0.000

LM_PAP NEF Photogrammetry 0.29 0.55 0.164 0.410 0.000

Ac_Epl NEF Photogrammetry 2.27 0.80 2.092 2.446 0.000

Ac_½Um NEF Photogrammetry 0.96 0.61 0.825 1.097 0.000

Projection NEF Photogrammetry 1.00 1.00 0.773 1.218 0.000

Angle NEF Photogrammetry -1.18 3.24 -1.896 -0.454 0.002
IJ: Center of the jugular notch; xCl: 50% of the distance from the IJ to the acromion; Ac: Lateral prominence of the acromion; Ax: Proximal point of the anterior 
axillary line; 1/2Um: Mean distance from the Ac to the EpL; EpL: Anterior projection of the lateral epicondyle; PAP: Center of the nipple; Xi: Base of the xiphoid 
process; Projection: Projection of the measurement ½ Um in the thorax; NEF photogrammetry: Nikon® raw file.

on this topic in order to develop breast measurement 
protocols by direct anthropometry5,11-15.

Odo et al.16 analyzed pre- and post-operative 
mammary asymmetry outcomes and verified that this 
asymmetry can be evaluated by direct anthropometry. In 
comparative studies of mammary asymmetry correction 
surgery, Pozzobon et al.17 used both breast MRI and 
linear measurements. These authors found that MRI 
associated with linear measurements is a good method 
for performing breast measurements.

Direct anthropometry allows for the quantification 
of breast measurements from predetermined points in 
linear and angular measurements using, for example, a 
ruler, measuring tape, and compass12,13,14,18.

Direct thoracic region measurements may have 
only relative accuracy due to the number of curves, 
depressions, and contours. Moreover, chest wall mobility 
during breathing can oscillate in the same individual at 
a given time and also at different times5,13.

These issues should warrant caution because 
they may create differences when measurements are 
carried out by different researchers and in different 
measurement collection19. To minimize changes 
resulting from breathing, Agbenorku et al.20 proposed to 
choose the smallest value of two consecutive mammary 
region measurements performed with a tape measure. 
In this way, the values   obtained are closer to the actual 
measurements.

Quieregatto et al.21 described anthropometric and 
anatomical points to be used for breast measurement 
in the frontal plane. These points were selected in 
order to standardize breast measurement and increase 
methodological reproducibility. It has been shown that 
there are limitations on points that could possibly be 
used for photographic measurement in the oblique and 
profile views21.

Obtaining photographic linear measurements 
instead of directly from the individual has been an 
efficient way to evaluate the breasts22. According to 
Nechala et al.5, indirect anthropometry has advantages in 
comparison to direct anthropometry such as minimizing 
measurement errors, millimetric precision, possibility of 
taking measurements over time, possibility of pre- and 
post-operative comparison, reduction of discomfort to 
which the patient is exposed, and less exposure time 
during measurements.

Indirect anthropometry is faster and more efficient 
because it allows for immediate or later viewing of the 
photos after being you’ve got the or after, without the need 
for specific technical training and reducing costs when 
compared to the 3D scanners.

Some previous studies by the aforementioned 
author show there is no reliable pattern in breast 
measurement regarding methodological reproducibility 
and accuracy. Several factors can interfere in these 
measurements, such as the type of camera used, 
photographic setting standardization, file type used, and 
processing software8,21,23.

Quieregatto et al.8 analyzed the comparison 
of direct anthropometry using a compass and ruler 
with 3 different softwares and found no correlation 
among them. In addition, these authors suggest that 
after choosing the software for breast measurement, 
comparisons should only be made to the same software 
and not to others, even when using the same digital 
measurement tool. They also demonstrated that direct 
anthropometry measurements were always different 
from those found by graphics software and suggested 
further studies to elucidate these differences.

Mallucci & Branford24 analyzed the proportion of 
upper and lower breast poles, as well as nipple position 
and angle, in order to identify a relationship between 
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quadrant proportion and breast aesthetic standards. 
These authors observed that these parameters can 
be identified in a simple and objective way, not taking 
into account only the papilla as the main part of breast 
evaluation. The software used in this study (Adobe 
Photoshop CS4®) was suitable for the measurement of 
breast angles and proportions.

According to Kouchi et al.25, measurements smal-
ler than 10 cm tend to be more reliable and do not show 
significant differences in comparison to larger measure-
ments. This suggests that studies on breast classification 
obtained by direct anthropometry should have higher 
values of standard deviation.

The present study shows that indirect anthropo-
metry evaluation performed using Adobe Photoshop CS6 
software® proved feasible using RAW image files. It is a 
readily available tool and is proving important for the eva-
luation of digital breast photography. It has also proved to 
be the only graphics software that allows measurements 
using RAW files, among the 3 other softwares previously 
studied8.

CONCLUSION

Adobe Photoshop CS6® was effective for breast 
measurement using a computer and RAW files, with a 
specific software, without the need for specific training.

The direct breast measurements were different 
from the ones obtained using Adobe Photoshop CS6®.
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