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ABSTRACT

Objective: To evaluate the use of x-rays in
dorsal decubitus, as a predictive factor for surgical
correction of the main thoracic curve using pedicle
screws, on patients with idiopathic adolescent
scoliosis. Method: Twenty patients with idiopathic
adolescent scoliosis of Lenke types 1A and 1B who
were operated using a technique only involving
pedicle screws by means of the posterior route
were evaluated clinically and radiographically.
The curve flexibility was calculated by means
of active supine lateral oblique radiographs. The
postoperative values for the main thoracic curve
were included in a mathematical equation proposed
by Cheung et al., with the aim of predicting the

expected angular result from the surgical correction.
The difference between the expected and actual
postoperative results was then investigated
regarding its statistical significance. Results: There
was statistical significance for all the cases studied,
between the values predicted before the operation
and the radiographic findings immediately after the
operation (p < 0.005). Conclusions: It is possible
to predict the percentage surgical correction of
the main thoracic curve that will be achieved
using pedicle screws in patients with idiopathic
adolescent scoliosis of Lenke types 1A and 1B, by
means of preoperative supine oblique radiographs.
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INTRODUCTION

Adolescent idiopathic scoliosis (AIS) is a three-
dimensional deformity of the spine. Curvature with
angular values greater than 40 degrees, as measured
using Cobb’s methodV), is generally an indication
for surgical treatment in skeletally immature
individuals®).

Preoperative determination of curve flexibility is
a fundamental stage in the surgical planning, since it
guides the selection of levels that are to be fused®.
Furthermore, radiographic evaluation may suggest

a need to carry out additional procedures, such
as osteotomy, anterior release or use of a greater
number of implants*-®),

Several radiographic methods for determining the
flexibility of scoliotic curves have been described, such
as use of active lateral oblique views !9, views under
traction in dorsal decubitus®!) and views with a fulcrum
at the apex of the deformity in lateral decubitus®!?,
among others. In our service, we use radiographs with
an active lateral oblique view in dorsal decubitus, since
this is easy to perform and inexpensive.
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LATERAL OBLIQUE RADIOGRAPHS AS A PREDICTIVE FACTOR IN SURGICAL

CORRECTION OF ADOLESCENT IDIOPATHIC SCOLIOSIS

Although some authors*!'? have previously
described use of radiographic views with a fulcrum
in operative planning for patients with AIS, no data
are available on the effectiveness of radiographs
with lateral oblique views, among patients operated
exclusively using pedicle screws.

OBJECTIVE

To evaluate the use of radiographs with the lateral
oblique view in dorsal decubitus as a predictive factor
for surgical correction of the main thoracic curvature
in patients with AIS, solely using pedicle screws.

METHODS

The medical files of 20 patients with AIS who were
treated surgically between July 2007 and July 2010
were retrospectively reviewed. All the operations
were performed by the same team (senior surgeon
and auxiliary), using the same material and technique.
All the patients came from the spine outpatient clinic
of the Department of Orthopedics and Traumatology,
Santa Casa da Misericordia de Santos.

The following were considered to be inclusion cri-
teria: individuals of both sexes; with AIS; diagnosed
and operated between the ages of 11 and 17 years;
presentation of scoliotic deformity of more than 40
degrees, as measured using Cobb’s methodV; classi-
fied by Lenke et al”) as type 1A or 1B; treated with
selective arthrodesis of the thoracic curve by means
of a posterior access, with an upper anatomical limit
for fusion at T4 and a lower limit at L1; and use of
pedicle screws alone in the assemblies. Among the 20
patients included in this study, 17 (85%) were female
and three (15%) were male; 45% presented Risser’s
sign, which was classified as type 4 at the time of the
surgery. The patients’ mean age was 14.1 years, and
70% of the patients presented a curve classified as
Lenke 1A and 30%, as Lenke 1B.

Patients who presented scoliosis secondary to any
other cause, patients whose operations involved im-
plants other than solely pedicle screws and cases in
which the arthrodesis involved vertebrae above T4
or below L1 were excluded. The operative technique
for insertion of the pedicle screws was “freehand”,
based on anatomical markers. Only monoaxial pedicle
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screws (with a fixed head) were used, and the curves
were reduced by means of the maneuver of derotation
of the nail at the concavity. A second nail (positioned
at the convexity of the curve) was fixed in situ. All
the implants used were of the same brand and model
(Universal Spinal System 1, Synthes), and were made
of titanium. The patients underwent operations con-
sisting of an adaptation of the technique described by
Cotrel and Dubousset!?). In this, 10 pedicle screws
were positioned in vertebrae that were considered to
be strategic: four at the base, three in the central verte-
brae (or “heart” of the curvature) and three at the top.

The patients were documented by means of
panoramic radiographs while they were standing
upright, in the anteroposterior (AP) and lateral (L)
views, before the operation and during the immediate
postoperative period (Figure 1).

Radiographs in lateral oblique view were pro-
duced in accordance with the description by Moe and
Byrd®, with the patient positioned in dorsal decubi-
tus and promoting the greatest possible active lateral
flexion of the spine (Figure 2). This examination was
monitored by a physician and was documented in two
films: one to measure the main thoracic curve and the
other to measure the proximal and lumbar thoracic
curve (Figure 3).

The next step was to determine the pre and
postoperative Cobb angles of the main thoracic curve
and its lateral inclinations. The main thoracic curve
values before and after the operation were used to obtain
the flexibility rate of the curves (which was indicative
of the possibility of curve correction based on

Figure 1 — Representative radiographic images of the study sample.
A) Preoperative AP radiograph. B) Preoperative lateral radiograph. C)
Immediate postoperative AP radiograph. D) Immediate postoperative
lateral radiograph.
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radiographs in lateral oblique view) and the surgical
correction rate of the curves (which was indicative
of the real correction of the curve that was obtained
through the surgical treatment), in accordance with
the equations proposed by Cheung et al® (Figure 4).

The equation for predicting the postoperative Cobb
angle that was proposed by Cheung et al® could only
have been used if a correlation had been found in
our study between the same variable used by these
authors. Thus, the correlation analysis was done by
means of Pearson’s correlation coefficient between

Figure 2 — Photographic image showing how lateral oblique radiographs
were produced.

Figure 3 — Representative radiographic images of the study sample.
A) Lateral oblique radiograph of main thoracic curve. B) Lateral oblique
radiograph of lumbar curve.
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FR - Preoperative Cobb angle — Cobb angle of lateral inclination , 1qge,
Preoperative Cobb angle

SCR - Preoperative Cobb angle — Postoperative Cobb angle  1gg9,
Preoperative Cobb angle

Figure 4 — Equations for obtaining the flexibility rate (FR) and surgical
correction rate (SCR).

the postoperative Cobb angle and: the patient’s age,
the preoperative Cobb angle, the Cobb angles for the
lateral inclinations and the flexibility rate.

The significance level was taken to be 5% for all
the statistical analyses.

RESULTS

The radiographic description of the mean values
for the pre and postoperative Cobb angles of the main
thoracic curve and the preoperative lateral inclinations
are presented in Table 1.

In this, it can be seen that there was a mean reduc-
tion from the preoperative Cobb to the postoperative
Cobb of 46°, with 6° of standard deviation.

The mean values for the flexibility rate and correc-
tion rate are presented in Table 2.

It was found that all the correlations for the main
thoracic curve (in relation to the age, preoperative
Cobb angle, Cobb angle of lateral inclination and
flexibility rate) were statistically significant (p <
0.05), as shown in Table 3.

The fact that all these correlations for the main tho-
racic curve were statistically significant allowed us to
use the equation proposed by Cheung et al®® to predict
postoperative Cobb angles in our sample (Figure 5).

After obtaining the results from applying the equa-
tion, an analysis was done on the difference between
the predicted result and the real result found for the
postoperative Cobb angles (by means of the paired
t test, with a significance level of 5%), in order to
obtain confirmation of the prediction power of this
equation (Box 1).

As can be seen in Box 1, there was no statistically
significant difference between the predicted and real
values for the postoperative Cobb angle of the main
thoracic curve (p = 0.389), through applying the equa-
tion to our sample.
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Table 1 — Characterization of the curves according to Cobb angles of
the main thoracic curve.

Box 1 — Comparison between predicted and real postoperative
Cobb angles of the main thoracic curve.

M DP 95% confidence Predicted postoperative Real postoperative
ean interval Cobb angle* Cobb angle*
Preoperative Cobb 55 6 50.58 ! 19 20
angle (9) 2 5 5
Postoperative Cobb 12 6 9-15 3 5 9
angle (%) 4 11 10
Lateral inclination () | 26 12 20-30 5 i 8
6 9 10
Table 2 — Mean values, standard deviation and confidence interval of ’ 8 3
the flexibility rate and surgical correction rate. 8 14 11
o i ino 9 17 13
Mean DP 95% confidence in
terval 10 7 15
11 4 6
Flexibility rate (%) 54* 18 48-63 » m »
Correction rate (%) 79 10 74-83 13 14 14
14 15 8
, . - 15 9 1
Table 3 — Results from Pearson’s correlation coefficient.
16 20 21
R p
17 20 14
Postoperative main 18 29 25
thoracic Cobb angle
19 16 20
Age 0.52 0.018* 20 18 20
Preoperative 0.51 0.021* Mean 13 12
Cobb angle
Cobb_anlg_;letgf lateral 0.71 0.000* ' ‘
inclination others. The basic concept is that the compensatory
IF —0.65 0.002 curves tend to become corrected spontaneously and
*Statistically signifi- thus should not be subjected routinely to arthrodesis®.
cant correlations at p . . . .
< 0.05. In our service, we use radiographs with an active

Postoperative Cobb angle =0.012 + 1.75 x Age — 0.212 x IF

Figure 5 — Equation for predicting the postoperative Cobb angle, pro-
posed by Cheung et al @

DISCUSSION

Evaluation of the flexibility of all scoliotic curves
(proximal thoracic, main thoracic and lumbar) forms
part of the basic protocol for treating vertebral
deformities”. Different radiographic methods have
been described for this purpose, such as use of active
lateral oblique views"1?, views under traction in
dorsal decubitus®'?) and views with a fulcrum at the
apex of the deformity, in lateral decubitus®!?, among

lateral oblique view in dorsal decubitus, because these
are easy to perform and inexpensive.

Cheung et al were able to produce an equation
for predicting the postoperative value of the main tho-
racic scoliotic curve, and this may assist in choosing
the best operative technique, according to the stiffness
of the curve. This may be very valuable, especially in
cases in which selective thoracic arthrodesis is indi-
cated, since there is a risk of iatrogenic decompensa-
tion of the lumbar curve. The results from the present
study showed that there was no statistically significant
difference between the value predicted by the equa-
tion and the real postoperative value, thus confirming
the validity of using the predictive equation proposed
by Cheung et al among Brazilian adolescents.

Exclusive use of pedicle screws in the thoracic
spine for surgical treatment of AIS gained popularity
following publication of the paper by Suk et al®
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and today it is considered to be the gold standard
for surgical correction of AIS!¥. These implants
provide support in the three parts of the spine!"® and
have biomechanical characteristics that are superior
to those of other types of materials such as hooks
and sublaminar wires!!*!®. The main issue relating to
pedicle screws is perhaps whether the greater angular
correction of the deformities would result in better
clinical and functional results. Some authors have
demonstrated a positive correlation is this regard,
measured through questionnaires standardized by the
Scoliosis Research Society!>2?. Because we believe
that superior results are achieved through using
assemblies consisting only of pedicle screws, as well
as the safety of this method at thoracic levels®*9),
we use this type of instrumentation preferentially in
our service.

Furthermore, in relation to the operative correction
rate, we found values that were very close to those
described in other studies, such as Cheung et al®. It
is noteworthy that these authors used assemblies with
pedicle screws in all the vertebrae of the curve that
underwent arthrodesis and, consequently, a greater
number of anchorage points. In our sample, we used
the philosophy of the method popularized by Cotrel
and Dubousset!®, which consists of instrumentation
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