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ABSTRACT

Objective: The adolescent idiopathic scoliosis (AlS) is a spine deformity that occurs in both the coronal plane and the sagittal plane of
patients between 10 and 17 years. The Cobb method is the most widely used to determine the angular value of scoliosis and it is defined
as the “gold standard”. The goal is to verify the reproducibility of the measured angles between orthopedic residents and spinal patholo-
gies specialists, comparing the variability of the angles measured by professionals with greater and lesser experience. Method: A total
of 10 radiographs of patients diagnosed with AIS were assessed. Radiographs were handed over to 7 orthopedists specialized in spine
and 14 orthopedic residents. The measurement of the angles for each of the examiners was described using means and standard devia-
tions and intraclass correlations were calculated, as well as the measure of repeatability, and Bland-Altman plots were designed with the
results of the measurements of each group of examiners, according to experience, to assess the agreement/reproducibility of Cobb angle
measurements. Results: Each examiner obtained a resulting average of 10 cases summation. In order to assess trends in variability of
the measurements of the angles of each group graphs were plotted based on the arithmetic mean of each of the 10 cases by the total
number of participants in the group versus the standard deviation in each case. Conclusion: There was a poor correlation (ICC=0.4) in the
measurement of Cobb in both groups, demonstrating difficulties in the method, which cannot be overcome by the expertise.
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RESUMO

Objetivo: A escoliose idiopatica do adolescente (EIA) é uma deformidade da coluna vertebral que ocorre tanto no plano coronal quanto
no plano sagital de pacientes entre 10 e 17 anos. O método de Cobb é o mais utilizado para determinar o valor angular da escoliose e é
definido como “padrao de referéncia’. O objetivo é verificar se existe reprodutibilidade dos angulos aferidos entre residentes de ortopedia
e especialistas em patologias da coluna vertebral, comparando a variabilidade dos angulos entre profissionais com maior e menor expe-
riéncia. Método. Foram avaliadas 10 radiografias de pacientes com diagndstico de EIA. As radiografias foram entreques a 7 ortopedistas
especialistas em coluna e 14 residentes de ortopedia. As afericbes dos angulos de cada um dos examinadores foram descritas com uso
de médias e desvios padroes e foram calculadas as correlagbes intraclasse, bem como a medida de repetitibilidade, e construidos 0s
graficos de Bland-Altman com os resultados das afericbes de cada grupo de examinadores, conforme a experiéncia, para avaliacdo da
concordancia/reprodutibilidade das medidas do &ngulo de Cobb. Resultados: Cada examinador obteve uma média resultante da somatdria
dos 10 casos. Com a finalidade de avaliar tendéncias nas variabilidades das afericoes dos angulos de cada grupo, foram elaborados gra-
ficos baseados na média aritmética de cada um dos 10 casos pelo total de participantes do grupo versus o desvio padrdo de cada caso.
Conclus&o: Houve uma baixa concordéancia (CCIl = 0,4) na aferigdo do Cobb em ambos 0s grupos, demonstrando que ha dificuldades no
método, que ndo sao transponiveis com a experiéncia.

Descritores: Escoliose; Coluna vertebral; Estudo comparativo, Radiografia.

RESUMEN

Objetivo: La escoliosis idiopatica del adolescente (EIA) es una deformidad de la columna vertebral que se ocurre tanto en el plano coronal
como en el plano sagital en pacientes entre 10y 17 afos. El método de Cobb es el mas ampliamente utilizado para determinar el valor anqular
de la escoliosis, considerado actualmente el “estandar de oro”. El objetivo es verificar la reproducibilidad de los angulos medidos entre los
residentes de ortopedia y expertos en patologias de la columna vertebral, comparando la variabilidad de los angulos entre los profesionales
con mayor y menor experiencia. Método: Un total de 10 radiografias de pacientes diagnosticados con EIA fue analizado. Las radiografias fueron
evaluadas por 7 ortopedistas especialistas en columna vertebral y 14 residentes de ortopedia. La medida de los angulos de cada uno de los
examinadores se describe con el uso de medias e desviaciones estandar y se calcularon las correlaciones intraclase y la repetibilidad de la
medicion, y los graficos de Bland-Altman fueron disefados con los resultados de las mediciones de cada grupo de examinadores, de acuerdo
a la experiencia, para evaluar la concordancia/reproducibilidad de las mediadas del angulo de Cobb. Resultados: Cada examinador obtuvo un
promedio resultante del sumatorio de los 10 casos. Con el fin de evaluar las tendencias en la variabilidad de las mediciones de los angulos de
cada grupo, se prepararon graficos en base a la media aritmética de cada uno de los 10 casos por el total de participantes en el grupo frente
a la desviacion estandar de cada caso. Conclusion: Se evidencié una concordancia baja (CCl = 0,4) en la medicién de Cobb entre ambos
grupos, lo que demuestra la presencia de dificultades en el método, que no puede ser transpuesta por la experiencia.

Descriptores: Escoliosis; Columna vertebral; Estudio comparativo; Radiografia.
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INTRODUCTION

Adolescent idiopathic scoliosis (AlS) is a deformity that occurs
in both the coronal and sagittal planes in patients between 10
and 17 years of age, with a higher prevalence of curves of greater
magnitude in female patients." The incidence varies between 1%
and 3% of the population. The etiology of AIS is still unknown today,
being the focus of various studies attempting to better understand
its possible causes. Genetic factors, abnormalities of the central
nervous system, hormonal and metabolic dysfunction, and dis-
turbances in the growth of the vertebrae have been studied.'3*

Early diagnosis of AIS and the radiographic analysis of the curve
using propaedeutic maneuvers like the Adams test (Figure 1) and PA
and profile radiographs of the spine (Figure 2) are fundamental to
defining the conduct of the case in question. If the diagnosis is late
or the analysis of the curve is incorrect, there is a greater chance for
progression of the deformity. This can cause esthetic, psychological,
and serious cardiorespiratory complications for the patient.®

The Cobb method® is the most used method for determining
the value of the angle of the scoliosis and is defined as the “gold
standard”.”® The angle is calculated from the projections of a line
touching the upper surface of the most cranial vertebra of the curve
and a line touching the lower surface of the terminal lamina of the
most caudal vertebra of the curve. (Figure 3) Curves of less than
10° are not considered to be scoliosis and curves greater than 40°
are usually considered to require surgical treatment.! Some authors
say that the method is flawed because it is susceptible to error.'*-12

Standardized measurements of the Cobb angle with controls
for possible errors provide better diagnostic and therapeutic con-
duct effectiveness.'®

The objective of this study was to confirm whether there is
reproducibility of the angle measurements among orthopedic
residents and among spine pathology specialists, comparing the
variability of the angles between professionals with more and less
experience, specialists and residents, respectively

CASE SERIES AND METHOD

Ten (10) posteroanterior total spine radiographs of patients
diagnosed with AIS were evaluated. The patient age ranged from
11 to 16, with an average of 13.3 years of age. There was a pre-
dominance of female with eight patients (80%).

Figure 1. Adams Test, showing the gibbosity on the right.

Figure 2. A — Panoramic radiograph image of the spine in PA. B- Panoramic
radiograph image of the spine in lateral view.

Figure 3. Measurement of the Cobb angle.

Inclusion criteria were patients without segmentation and/or
vertebral formation changes, with principal curves greater than
25°, between 10 and 17 years of age, and who had never un-
dergone previous surgical treatment. There was no conflict of
interest in the study proposal and no need to submit the study
to the Institutional Review Board.

The radiographs were printed and delivered to seven spine
specialists, each with between 5 and 20 years of experience, and
to 14 orthopedics and traumatology residents with from one to
two years of training. A class on the method of measuring the
Cobb angle, including practical training, was given for the resi-
dents. All the measurements were performed with the same type
of goniometer in order to avoid measurement errors because of
instrument imperfections.

The terminal vertebrae of the scoliotic curves were determined
according to the criteria of the study participants. The terminal
vertebrae are defined by the Scoliosis Research Society (SRS) as
the most tilted vertebrae of a scoliotic curve.™

The measurements of the angles taken by each of the examin-
ers were described using averages and standard deviations and
the intraclass correlations were calculated with 95% confidence
intervals,'® as well as the measure of repeatability, which estimates
measurement errors among the evaluators. Bland and Altman'®
graphs were constructed with the results of the Cobb angle mea-
surements for each group of examiners according to experience,
residents and specialists, in order to evaluate the concordance/
reproducibility of the Cobb angle measurements.
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The variability between the groups of examiners and the stan-
dard deviation were calculated for each of the radiographs and
the variability within each group of examiners was described
using averages and standard deviations. Then the groups of
examiners were compared in terms of the variability of the mea-
surements using the paired Student’s t-test.”

The test was performed with a level of significance of 5%.

RESULTS

After analyzing the data, each examiner obtained an average
resulting from the sum of the ten cases, displayed in Table 1.

In order to evaluate trends in the variability of the angle measure-
ments in each group, graphs were prepared based on the arithmetic
average of each of the 10 cases for all participants in the group
versus the standard deviation of each case (Figures 4 and 5).

Table 2 represents the variability within each group of ex-
aminers using the averages and standard deviations resulting
from each case.

DISCUSSION

According to the SRS, the Cobb method continues to be the
gold standard for determining the values of scoliotic curves.” "t
has the advantage of higher sensitivity for curve progressions and
post-operative assessments.'

According to the literature, the method has a low level of
reproducibility and angle variations between 5° and 10°. The

Table 1. Description of the angles measured by each examiner and the con-
cordance/reproducibility results within each group of examiners according to
experience.

Cl (95%)
Examiner [Average| SD CIC Repeatability
Lower Upper
1 4570 | 12.18
2 4350 | 9.14
3 45.00 | 9.61
4 4550 | 8.40
5 4530 | 125
6 4490 | NN
7 4480 | 12.22
0.422 | 0.226 0.726 731
8 5120 | 6.36
9 49.30 | 8.69
10 46.50 | 9.58
" 4510 | 9.79
12 49.40 | 859
13 5120 | 6.36
14 4510 | 9.79
1 4820 | 9.50
2 4750 | 11.31
3 46.90 | 9.21
4 5150 | 872 | 0417 | 0.189 0.735 721
5 4550 | 10.12
6 5260 | 9.25
7 39.00 | 1140
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problems result from variations in goniometers, the difficulty in
visualizing the vertebral plateau, and, above all, from poor selec-
tion of the terminal vertebrae.'*18

Most authors define progression as an increase of 5° or
more assessed by the Cobb measurement technique over two
or more visits. Accurate measurement is critical, as variability
greater than 5° can mask the progression of a curve or result
in a poor therapeutic indication.®

Our case series agreed with the literature data. Table 1 shows
that the concordances of the groups of examiners were quite close
(CIC = 0.422 for the residents and CIC = 0.417 for the special-
ists) and the repeatability, which is the estimate of error among
the evaluators, was approximately 7° for each group of examin-
ers. The similar, low CIC values among the groups shows that the
method has low reproducibility, regardless of the experience of
the examiner. It should be noted that the specialists did not attend
to the explanation of the Cobb method measurement technique.

Figures 4 and 5 do not suggest any trend in the variability
between the Cobb angle measurements, either for the residents
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Figure 4. Bland-Altman of the Cobb angles for the residents.
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Figure 5. Bland-Altman of the Cobb angles for the specialists.

Table 2. Description of variability between the groups of examiners according
to experience and results of comparison test between the groups.

SD: standard deviation; CIC: coefficient of intraclass correlation; Cl: confidence interval.

Variable Average SD
Variability of the residents 706 2.34 10
0.003
Variability of the specialists 718 4.08 10

Results of the paired Student's t-test
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or for the specialists. Nor was there an increase in variability in
accordance with the increase in the angle values, characterizing
a curve without trends.

We observed a slightly greater variation among the measure-
ments taken by the specialists than those of the residents, but the
difference was small compared to the approximately 7° of variation
between one evaluator and another. (Table 1)

Table 2 shows that the average variability of the residents
and the specialists were statistically equal (p = 0.903) and, as
already estimated by the measure of repeatability (Table 1), this
variability is approximately 7°.

The results show that the CICs are similar, which would corre-
spond to the experience of the examiner not influencing the results.

However, there are reports that skill in measuring improves with
practice, increasing the accuracy of the method.*"”

CONCLUSION

There was low concordance (CIC = 0.4) in the Cobb measure-
ments in both groups, showing that there are difficulties with the
method and that they do not depend on the experience.
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