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Abstract – Adolescent idiopathic scoliosis (AIS) is a three-dimensional deformity of the spine 
that generates changes in the biomechanics of the rib cage. Digital photogrammetry enables 
the recording of subtle changes and the interrelationship between parts of the human body that 
are difficult to measure by other means. The aim of this study was to create angles and thoracic 
distances and to evaluate the interobserver and intraobserver reliability of these measurements 
using the Software de Avaliação Postural (SAPO) in patients with AIS. This cross-sectional study 
evaluated 30 individuals aged between 11 and 18 years with AIS. We used SAPO with the tho-
racic markers in the form of angles (A) and distances (D) with involves structures like acromion, 
manubrium, xiphoid process, lower angle of the scapula, last false rib, anterior iliac spine process. 
Two experienced observers (A and B) analyzed the photos and all followed the same routine of 
analysis. Intraobserver and interobserver reproducibility was assessed by the Bland-Altman plot 
and intraclass correlation coefficient (ICC), while intraobserver and interobserver reliability was 
assessed by the T-Test and Wilcoxon’s Test. A high repeatability index was obtained among the 
evaluations, with twelve of the sixteen variables considered as reliable in all statistical tests. The 
interobserver analyzes presented excellent correlation coefficients (ICC), showing good reliability 
for six of the sixteen variables proposed. The SAPO method presented good reproducibility and 
reliability for most of the thoracic markers created, showing that photogrammetry may be a 
complementary tool in the evaluation of thoracic alterations in patients with AIS.
Key words: Adolescent; Scoliosis; Software; Rib cage. 

Resumo – A escoliose idiopática do adolescente (EIA) é uma deformidade tridimensional da coluna que 
gera alterações na biomecânica da caixa torácica. A fotogrametria digital permite o registro de mudanças 
sutis e a inter-relação entre partes do corpo humano que são difíceis de medir por outros meios. Objetivou-se 
criar ângulos e distâncias torácicas e avaliar a confiabilidade interobservador e intraobservador dessas 
medidas utilizando o Software de Avaliação Postural (SAPO) em pacientes com EIA. Este estudo 
transversal avaliou 30 indivíduos com idades entre 11 e 18 anos com EIA. Utilizamos o SAPO com os 
marcadores torácicos na forma de ângulos (A) e distâncias (D), envolvendo estruturas como: acrômio, 
manúbrio, processo xifóide, ângulo inferior da escápula, última costela falsa, processo da espinha ilíaca 
anterior. Dois observadores experientes (A e B) analisaram as fotos e todos seguiram a mesma rotina 
de análise. A reprodutibilidade intraobservador e interobservador foi avaliada pelo gráfico de Bland-
-Altman e coeficiente de correlação intraclasse (CCI), enquanto a confiabilidade intraobservador e 
interobservador foi avaliada pelo Teste T e Teste de Wilcoxon. Um alto índice de repetibilidade foi obtido 
entre as avaliações, com doze das dezesseis variáveis   consideradas confiáveis   em todos os testes estatísticos. 
As análises interobservadores apresentaram excelentes coeficientes de correlação (ICC), mostrando boa 
confiabilidade para seis das dezesseis variáveis   propostas. O método SAPO apresentou boa reprodutibi-
lidade e confiabilidade para a maioria dos marcadores torácicos criados, mostrando que a fotogrametria 
pode ser uma ferramenta complementar na avaliação de alterações torácicas em pacientes com EIA.
Palavras-chave: Adolescente; Caixa torácica; Escoliose; Software
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INTRODUCTION

Adolescent idiopathic scoliosis (AIS) is characterized by a structural lateral 
curvature of at least 10° measured by the Cobb method and spinal rota-
tion in a frontal spine radiograph, combined with anterior trunk flexion 
asymmetry1. The AIS is prevalent in female patients and the most common 
deformity is the right upper thoracic curve2.

Scoliosis brings harmful consequences to the postural axis of the in-
dividual, resulting in asymmetries and changes in tone, leading to severe 
deformities with cardiopulmonary impairment3. The curve tends to increase 
until the cessation of skeletal growth, with a worse prognosis for thoracic 
curves due to the rotation of the rib cage and the consequent effect on 
respiratory and cardiovascular system4.

The spine and ribs work together efficiently in breathing as a dynam-
ic biomechanical structure. When the chest is affected by a significant 
deformity, the dynamics of this system change, interfering with normal 
breathing and lung performance5. Deformities should be evaluated by a 
combination of parameters such as vertebral rotation, chest wall deformities 
and possible limitations of respiratory muscles that, when combined, distort 
chest mechanics and cause lung impairment in different degrees6–8. The 
Cobb method measures the scoliosis angle from a full spine radiography. 
For its objectivity, Scoliosis Research Society considers the Cobb method 
as the best form of evaluation to determine the severity of scoliosis9.

Currently, the technological development allowed the use of some 
photographic techniques to evaluate musculoskeletal conditions. The digital 
photogrammetry is a new way of assessing the spine and rib cage deformities 
that can be performed as often as necessary without harmful effect. This is 
a non-invasive computerized photographic method, with easy application 
and reliable reproducibility10. This method enables the recording of subtle 
changes and the interrelationship between parts of the human body that are 
difficult to measure by other means and allows the assessment of changes 
in body segments using angular and linear measurements11.

Among the software available for postural analysis by photogrammetry, 
we highlight the Software de Avaliação Postural (SAPO), a free program 
available on the internet, developed by researchers from the University of 
São Paulo12 and some studies have evaluated the effectiveness of SAPO 
use13–15. To our knowledge, few studies evaluated chest wall changes using 
this software. In the first, the authors showed distinct angles with excel-
lent intraobserver and interobserver reproducibility and good accuracy to 
detect thoracic alterations in children born prematurely. The others studies 
showed the correlation between exercise capacity, lung function, and chest 
wall geometry10,16,17.

Despite the increasing number of studies using photogrammetry10,12–17, 
there is still no standardization on angles used to verify chest wall changes.

Considering that spinal deformity in AIS cause chest wall alterations 
and the lack of studies that quantify these postural deviations; the aim of 
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this study is to create thoracic markers in the form of angles and distances 
and evaluate the reliability of the Software de Avaliação Postural (SAPO) 
in patients with adolescent idiopathic scoliosis.

METHOD

 A cross-sectional study carried out in 30 AIS patients from the spine out-
patient clinic of a local hospital. We evaluated patients of both genders in 
preoperative period, aged between 11 and 18 years. We excluded patients 
with previous respiratory diseases. All participants in the study signed 
the consent form and free and informed consent. The Research Ethics 
Committee of the Federal University of São Paulo (n. 1283/11) approved 
in the present research.

 
Photography
The subjects remained in orthostatic position at a previously marked loca-
tion, at a distance of 3.0 m from the camera. The digital camera (SONY-
Cyber Shot, DSC-W300) was positioned parallel to the floor, with the 
help of a professional tripod placed at the half height of the volunteer. We 
put a plumb line on the ceiling of the evaluation room with a one meter 
marking to calibrate the photos in an upright position. The photographs 
were taken in the anterior, left lateral, right lateral and posterior views. 
Participants were asked to wear two-piece bathing suits to allow the mark-
ers to be displayed.

An Ethyl Vinyl Acetate (EVA) mat was used so that the foot position 
was marked and rotated on each photo taken, while the camera and the 
tripod remained in the same situation.

Anatomical points
The anatomical points were marked on the skin with the fixation of Styrofoam 
balls of 25 mm in diameter using double-sided adhesive tape. The Figure 
1 shows the points identified uni and bilateral. The anatomical points used 
were based on the SAPO protocol, except point 110 and point 3, 4 and 5 that 
were created by our research group.  Two trained evaluators always performed 
both the marking of the anatomical points and the photographic record.

Photo analysis through SAPO
The photos were asses by two evaluators (A and B) experienced in handling 
the SAPO. The two evaluators followed the steps below.

Initially, patients were registered in the software, and then the calibra-
tion of the photos was performed to define the position of the photograph 
concerning the positioning of the camera and to set a scale. The definition 
of photography area is necessary so that the projection calculation of the 
gravity center of the support base is correct and so that the scanned posi-
tions points and the measurement of the distances between the points are 
given in centimeters and not in pixels.



Rev Bras Cineantropom Desempenho Hum 2020, 22:e59870

Reliability measure of the rib cage deformity by a software Saraiva et al.

4

The analysis of the anatomical points obeyed the following routine: the 
opening of the photo, zoom of 75%, image calibration from the plumb line 
and marking the anatomical points. After the photographs calibration, they 
were analyzed according to the linear and angular measurements between 
the previously demarcated anatomical points.

Angles (A) and distances (D) evaluated the rib cage changes (Figure 
1). Except for the A4 angle, all the others angles and distances created 
were based on anatomical processes. 

Figure 1. (I): 1. Manubrium of the sternum; 2. Acromial of the scapula; 3. Xiphoid process of the 
sternum; 4. Inframammary region (half of the distance between the nipple and the last false rib); 
5. Last false rib (intersection of the nipple line with the last false rib); 6. Anterosuperior iliac spine 
(ASIS). (II): 7. C7 spiny process; 8. Upper angle of the scapula; 9. T3 spiny process; 10. Lower 
angle of the scapula. A1. Right acromion / Manubrium / Left Acromion; A2. Right Acromion / 
Xiphoid Process / Left Acromion; A3. Last false right rib /Xiphoid process /Last false left rib; A4. 
Lateral deviation of her trunk; A5. Acromion /Lower angle of scapula /Inframamillary point A6. C7/
Acromion/T3. A7. Intersection of segments; D1. Xiphoid process / last false rib. D2. Manubrium / 
Last false rib. D3. Xiphoid process/Anterosuperior iliac spine.
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The A4 angle was measured by the deepest point of the waist and its 
top and bottom edges. For this reason, the measurement may suffer from 
the subjectivity of the evaluator.  For the A4 angle analysis the tool “edge 
detector”, available in SAPO, was used to facilitate the visualization of the 
body margins, to provide a more accurate and reliable analysis of this angle.

The entire process of photos analyzing was repeated by the evaluator 
A with an interval of one week to verify their repeatability, and by the 
evaluator B who performed the analysis.

Statistical Method
The descriptive analysis was express as the mean and standard deviation 
and frequency and percentage. The Bland-Altman plot was used to analyze 
and visualize the pattern of agreement between the repeated measures of 
the two evaluators.

The descriptive analysis was express as the mean and standard deviation 
and frequency and percentage. The Bland-Altman plot was used to analyze 
and visualize the pattern of agreement between the repeated measures of 
the two evaluators.

The reproducibility (evaluator A and B) was evaluated by the intraclass 
correlation coefficient (ICC). Reliability was assessed by t-Student and the Wil-
coxon test, and p <0.05 was considered statistically significant for both trials.

RESULTS

We selected 30 photos from the database of our research group. The chosen 
photos were from patients with mild, moderate and severe angulations by 
the Cobb method. We evaluated 25 girls (83%) and 5 boys (17%) with 
14.2±2.2 years, 1.59±0.09 meters, 47.6±7.3 kilograms. They presented values 
of the proximal thoracic Cobb angles of 28±11 degrees; main thoracic of 
58.5±16.6 degrees and lumbar 38.3±11.8.

The intraobserver analysis was based on the first and second evalua-
tions of observer A (evaluation 1 and 2), while for interobserver analysis 
the first assessment of observer A and the only evaluation of observer B 
were used. The detailed measures of the variables evaluated by observers 
A (evaluetion 1 and 2) and B, were described in Table 1.

The reliability of the intraobserver and interobserver measures are 
described in Tables 1 and 2, respectively. Only the left A4 angle showed 
low intraobserver reliability, while in the interobserver evaluation the angle 
A1 and the left D1, D2 and D3 distances presented low reliability.

Intraobserver graphical concordance analyses (Bland-Altman plot) 
showed that angles: A1, A2, right A4, right and left A5, left A6, and all 
distances (D1, D2, and D3) of both sides showed good agreement. While 
the interobserver analyzes, the right angles A2, A3, A5, right and left A6 
and D1 distance also obtained a good correlation. 

Figures 2 show the Bland-Altman plots representing the angles and 
distances that were found to have a good correlation in both analyzes.
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Table 1.  Descriptive measures of angles (A) and distances (D) expressed as mean and standard deviation

Variable Observer A Observer A Observer B

Evaluation 1 Evaluation 2

Angles (°)

A1 176.03 (10.31) 175.77 (10.21) 176.68 (10.09)

A2 93.01 (10.20) 92.81 (10.25) 93.14 (10.35)

A3 84.93 (13.80) 85.06 (13.71) 85.33 (14.29)

A4 right 157.51 (12.97) 157.62 (12.83) 156 (13.45)

A4 left 156.60 (13.71) 156.10 (13.97) 158.38 (16.32)

A5 right 75.98 (8.31) 75.85 (8.41) 75.91 (8.51)

A5 left 83.08 (8.44) 83.08 (8.41) 82.92 (7.53)

A6 right 17.75 (5.47) 17.80 (5.41) 17.78 (5.46)

A6 left 18.30 (5.30) 18.28 (5.28) 18.40 (5.21)

A7 5.11 (3.89) 5.15 (4.14) 5.29 (4.02)

Distances (cm)

D1 right 11.80 (1.79) 11.81 (1.75) 11.85 (1.76)

D1 left 11.74 (1.73) 11.75 (1.68) 11.82 (1.77)

D2 right 24.78 (2.99) 24.82 (3.01) 24.92 (3.02)

D2 left 24.62 (2.85) 24.65 (2.87) 24.71 (2.85)

D3 right 22.75 (3.04) 22.75 (3.01) 22.03 (4.75)

D3 left 22.70 (2.82) 22.68 (2.80) 22.82 (2.80)

Note. A1 (right acromion / manubrium / left acromion), A2 (right acromion / xiphoid / left acromion), 
A3 (last false right rib / xiphoid / last false left rib), A4 (lateral inclination of the trunk), A5 right 
and left (inframammary point / lower angle of scapula / acromion in right and left lateral views), 
A6 right and left (C7/acromion/T3), D1 right and left(Xiphoid - last false right rib on right and left 
side), right and left D2 (manubrium - last false rib on right and left side) e D3 right and left (xiphoid 
- right and left anterior superior iliac spine).

Table 2. Results of the concordance study among intraobserver analysis variables.

Variable ICC – IC95% T-Test
p

 Wilcoxon Test
p

Angle

A1 0.99 [0.98 – 0.99] 0.203 0.428

A2 0.99 [0.99 – 0.99] 0.150 0.416

A3 0.99 [0.99 – 0.99] 0.237 0.346

A4 right 0.99 [0.98 – 0.99] 0.695 0.673

A4 left 0.99 [0.98 – 0.99] 0.058 0.024*

A5 right 0.99 [0.99 – 0.99] 0.348 0.501

A5 left 0.99 [0.99 – 0.99] 0.956 0.873

A6 right 0.99 [0.99 – 0.99] 0.516 0.263

A6 left 0.99 [0.99 – 0.99] 0.796 0.819

A7 0.98 [0.97 – 0.99] 0.773 0.917

Distances

D1 right 0.99 [0.99 – 0.99] 0.912 0.922

D1 left 0.99 [0.98 – 0.99] 0.858 0.675

D2 right 0.99 [0.99 – 0.99] 0.436 0.370

D2 left 0.99 [0.99 – 0.99] 0.498 0.294

D3 right 0.99 [0.99 – 0.99] 0.916 0.874

D3 left 0.99 [0.99 – 0.99] 0.562 0.668

Note. ICC: Intraclass Correlation Coefficient, IC 95%: Confidence interval, p: significance level. 
A1(right acromion / manubrium/left acromion), A2 (right acromion / xiphoid / left acromion), A3 
(last right false rib / xiphoid / last false left rib), A4 (lateral inclination of the trunk), A5 right and 
left (inframammary point/lower angle of scapula/acromion in  right and left side views), A6 right 
and left (C7/acromion/T3),  D1 right and left (xiphoid – last left and right false rib), D2 right and 
left (manubrium –last left and right false rib), D3 right and left (xiphoid – right and left upper 
anterior iliac spine).  *p<0. 05.
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DISCUSSION

The present study proposed to create thoracic angles and distances 
using the Postural Evaluation Software (SAPO) in patients with adolescent 
idiopathic scoliosis and to evaluate the inter and intraobserver reliability of 
these measures. The angles and distances that presented the best agreement, 
reproducibility and reliability were A2, right A5, left A6 and right D1.

In our study, we obtained an excellent classification for all intraobserver 
analyzes, with values between 0.98 and 0.99, while in the interobserver 
analysis only left A5 was classified as very good (ICC = 0.85) and right D3 
as not acceptable (ICC = 0.59). All other angles and distances were also 
classified as excellent, with values between 0.98 and 0.99, which shows 
an excellent result. According to some authors, the intraclass correlation 
coefficient (ICC) should be used in all the studies that aim to observe the 
agreement between the measurements obtained in photogrammetry ana-
lyzes, being on some occasions the most important test for such objective14,18.

For the t test and the Wilcoxon test, only the left angle A4 presented 
low reliability in the intraobserver analysis, while in the interobserver 
evaluation, the A1 angle and the left D1, D2 and D3 distances presented 
low reliability, with statistically significant differences. Some authors 
state that individuals who are very familiar and trained with the proposed 
measure tend to present greater consistency in repeated measures than 

Table 3.  Results of the concordance study among the variables of the interobserver analysis.

Variable ICC – IC95% T-Test
p

Wilcoxon Test
p

Angle

A1 0.98 [0.97 – 0.99] 0.020* 0.017*

A2 0.99 [0.98 – 0.99] 0.550 0.600

A3 0.99 [0.98 – 0.99] 0.122 0.113

A4 right 0.94 [0.87 – 0.97] 0.070 0.120

A4 left 0.82 [0.66 – 0.91] 0.288 0.388

A5 right 0.98 [0.96 – 0.99] 0.822 0.589

A5 left 0.85 [0.72 – 0.92] 0.842 0.393

A6 right 0.99 [0.99 – 0.99] 0.741 0.649

A6 left 0.99 [0.99 – 0.99] 0.307 0.312

A7 0.98 [0.97 – 0.99] 0.089 0.079

Distances

D1 right 0.99 [0.99 – 0.99] 0.187 0.209

D1 left 0.99 [0.98 – 0.99] 0.015* 0.024*

D2 right 0.99 [0.99 – 0.99] 0.003* 0.005*

D2 left 0.99 [0.99 – 0.99] 0.034* 0.027*

D3 right 0.59 [0.30 – 0.78] 0.286 0.036*
D3 left 0.99 [0.98 – 0.99] 0.054* 0.060

Note. ICC: Coeficiente de Correlação Intraclasses, IC95%: Intervalo de confiança, p: nível de 
significância. A1 (acrômio direito/manúbrio/acrômio esquerdo), A2 (acrômio direito/xifóide/acrômio 
esquerdo), A3 (última costela falsa direito/xifóide/última costela falsa esquerda), A4 (inclinação lateral 
do tronco), A5 direito e esquerdo (ponto inframamilar/ângulo inferior da escápula/acrômio nas vistas 
laterais direita e esquerda), A6 direito e esquerdo (C7/acrômio/T3), ) D1 direita e esquerda (xifóide 
- última costela falsa do lado direito e esquerdo), D2 direita e esquerda (manúbrio - última costela 
falsa do lado direito e esquerdo), D3 direita e esquerda (xifoide – EIAS direita e esquerda) e *p<0,05.
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the untrained ones. The greater the manipulation of instruments used in 
photogrammetry, the greater the credibility of the results14.

In the interobserver evaluation, the variables that demonstrated low 
reliability through the Bland-Altman chart were A3, right A4, left A6 and 
A7, while in the interobserver evaluation, the variables A1, right and left 
A4, left A5, A7 and all distances had a low agreement, except right D1. 

Figure 2. Bland Altman plot for variables: A2 (right acromion / xiphoid / left acromion); A5R (A5 right: inframamillary point / lower 
angle of scapula / acromion in right lateral view); A6L (A6 left: C7 / right acromion/ T3 and D1R (D1 right: xiphoid - last false right rib) 
in both analyzes.
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To present the results, we chose to insert the graphs that represented 
good reliability in both analyzes. Cardoso et al., in 2007, discusses that the 
reliability of measures can be influenced by factors such as the magnitude of 
variation between subjects and measures, systematic and random errors, lack 
of possibility of clinical interpretation and non-presentation of the values 
obtained19. Beyond that, the Bland-Altman graph is a visual interpretation 
of the size and breadth of differences in measurements, errors or outliers.

Thus, for intraobserver reliability, twelve of the sixteen variables pro-
posed had good results in the statistical analyzes, while for interobserver 
reliability, even with excellent ICCs, six of the variables achieved good 
results. Thus, our findings are in agreement with some studies that reported 
interobserver reliability being less than test-retest reliability for the indices 
of assessment of body posture15,20.

The angles A1 and A6 suggest inclination and rotation of the ribs and 
sternum, in addition to elevation of the shoulders. These angles use the 
acromion as an anatomical point, but depending on the rotation of the 
rib cage, the visualization of the styrofoam marker is compromised in the 
photos with anterior and posterior views, perhaps this is the reason the 
results are not favorable for these variables.

The A4 angle is difficult to measure, since it does not take into account 
anatomical points, but rather, the lateral lines of the trunk, which can induce 
failures in evaluations of different examiners. In another study, the results 
of the photogrammetry were observed with greater fidelity when using ana-
tomical markers as reference, and not external markings, as a vertical line21.

The only variable of the study found in the sagittal plane was the A5 
angle both sides, so it is not possible to state that the sagittal plane obtained 
good reliability since they were only two of the sixteen measures proposed, 
but only in the interobserver evaluation the left A5 angle obtained low reli-
ability in statistical tests. Some studies have shown that the reliability index 
was lower in the sagittal plane 18,22, because the image is a one-dimensional 
evaluation, whereas vertebral alterations are usually three-dimensional.

The A7 angle refers to the intersection of two straight lines, one passing 
through the upper angles and the other through the lower angles of the 
shoulder blades. As our sample was heterogeneous, with different degrees of 
scoliosis, the two straight lines that make up this angle presented very large 
variations and could be considered outliers for statistical analysis. Another 
study that evaluated the curvature of the spine through the photogramme-
try method comparing with the Cobb method in a heterogeneous group 
found that the greater the inclination of the vertebral spine, the greater 
the rotation of the vertebral bodies, affecting the entire thoracic cavity,  
making its evaluation and analysis more difficult23,24.

For distances, the biggest challenge presented by the program is the 
impossibility of adjusting the point in the image, after already marking 
the photo. In this way, since the first marking is the one that counts for the 
distance, it is more difficult to accurately hit the center of the anatomical 
marker (half styrofoam sphere).
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The angular analysis of movement and body posture through the im-
age has been the focus of physiotherapists and other professionals dealing 
with the area of human movement, and the evaluation of scoliosis through 
photogrammetry can be a relevant and simple way to analyze the spine, 
to detect deformities, to quantify in degrees the unevenness found and to 
be a useful tool for evaluating scoliosis25.

The SAPO is a validated instrument and several studies have demon-
strated its reliability in different postural evaluations. One of themevaluated 
the inter- and intraobserver reliability of the angular measurements defined 
by SAPO’s postural evaluation protocol and observed that, following their 
technical requirements, the quantification of the body segments through 
the SAPO protocol are valid and reliable when compared to goniometry12. 
Another study demonstrated that the proposed angles for the quantification 
of the postural asymmetries used by the SAPO protocol are satisfactorily 
reliable for the great majority of angular measurements studied when 
evaluated by different examiners in the same photographic record22.

One study showed that the SAPO program fulfilled the requirements 
of accuracy, objectivity and reliability and could be a useful tool for the 
evaluation of chest wall changes in prematurely born infants10. Thus, our 
work, despite using a method that has already been validated in other 
studies, sought to innovate by creating angles and distances, except A1, 
which was a contribution of the aforementioned study, to perform a specific 
postural evaluation not explored in the literature.

The SAPO protocol has advantages regarding the practicality of its 
use, the possibility of standardization of the measurements, the method-
ology for photogrammetric application and, consequently, the comparison 
between studies. In contrast, the disadvantage is related to the vertebral 
curves, which can be better visualized in profile and the protocol currently 
proposed by SAPO does not determine this evaluation and suggests ad-
ditional analyzes for the sagittal plane 22.

Based on the results of our study, it is possible to suggest that the Pos-
tural Evaluation Software (SAPO) is a reliable instrument in the assessment 
of the chest wall in patients with idiopathic adolescent scoliosis, especially 
angles A2, right A5, left A6 and distance right D1. Although there was no 
unanimity in the tests, it is important to note that high reliability coefficients 
(ICC) were observed for fourteen of the sixteen proposed measures, pre-
senting a great value for the study. It is possible to affirm that the proposed 
evaluation can offer a quantitative documentation of this involvement, which 
are not offered by the clinical exams in a unique and exclusive way, besides 
providing a follow-up of the structural deformities of the trunk, being able to 
serve as supplementary information for follow-up and treatment of scoliosis.

CONCLUSION

The angles and thoracic distances, created to evaluate the intraobserver and 
interobserver reliability, using the Postural Evaluation Software (SAPO), 
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in patients with idiopathic adolescent scoliosis showed a high repeatability 
index and maintained excellent correlation coefficients for the interobserver 
evaluation. Which at the junction of the Statistical analysis, resulted in 
good reliability in this evaluation for six of the sixteen variables proposed.

Thus, we suggest that this method can be used reliably in the assess-
ment of chest wall changes, completing physical assessments, often sub-
jective. Thus, it can contribute to decision-making, analysis of therapeutic 
interventions and monitoring the progression or regression of adolescent 
idiopathic scoliosis.
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