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Abstract

Gomez Orthotic Spine Systems is a clinical method of measurement and, conservative treatment used in the
management of spinal deformities including idiopathic scoliosis. This method uses easily accessible and economic
measurement tools and permits a quantitative postural evaluation by using photometry for 3D analysis based on the
center line in each corporal plane, line which is established as the line of greatest stability. In this article the method will
be discussed in detail from its theoretical basis through implementation using a single clinical case.

J

Terminology

Alignment: The placement or maintenance of body structures in
their proper anatomic positions, such as straightening of the teeth or
repair of a fractured bone.

Equilibrium: A condition in which all influences acting upon it
are canceled by others, resulting in a stable, balanced, or unchanging
system.

Stability: Capacity to provide support; firmness in position.

Segments: One of the parts into which something can be divided
(in this case the body).

Flexibility: The ability to readily adapt to changes in position or
alignment: may be expressed as normal, limited, or excessive.

Introduction

Conservative treatment, by means of orthopedic elements for the
spine has been used for many more years than surgical treatment,
especially in the management of Idiopathic Scoliosis (IS). Unfortunately,
there is not sufficient published scientific research that supports the
conservative management of IS [1], which has given more and more
room for surgical treatment. In general terms the treatment standards
in orthotics for the management of IS are based in great percentage
on radiographic studies including the Cobb angle [2], Risser Sign [2-
4] and apical vertebral rotation [5,6], all of which are calculated in a
bi-dimensional view unlike the three dimensional reality of scoliotic
deformities giving inconclusive and partial results. Additionally, it is
not of common practice for patients with IS to have full body x-rays
taken, eliminating the importance of the lower extremities in the study
of alignment. This lack of information over my 26 years of professional
experience has lead me to study deeply the basic principles of alignment,
equilibrium and stability, and to use a three-dimensional approach to
understanding their posture as the basis for individual treatment.

Analysis and Solution

I designed Gomez Orthotic Spine System (GOSS) method over
10 years ago to overcome the obstacles I faced with on a daily basis to
correctly treat IS from sub-par evaluation methods. The GOSS method
is based on the treatment of the patient as a whole unit or structure,
viewed much in the same way as viewed by engineers and begins with
the understanding of quantifying alignment’, the capacity for the
equilibrium’ of the patient and, most importantly, the understanding of
the stability” of the body as a whole, as well as the involved segments".
Unlike traditional methods GOSS acquires all patient data through
the implementation of an established protocol which requires the
photo documentation of static standing posture in three planes as well

as the grade of spinal flexibility followed by the determination of the
corrective shape for each patient. Photometry techniques have been
shown to have good inter rater and intra rater reliability 7]

We can more clearly visualize the differences between understanding
a person’s standing posture from a 3D approach using photometry vs.
the 2D x-ray approach by analyzing full body patient x-rays (Figure
1). For this patient we can see three different possible reference lines,
the coronal central line (CCL), represented in red, the sacral central
line (SrCL) [8] represented in blue, and the C7 plumb line (C7PL)
[9] represented in yellow, from which we can interpret her standing
posture. The CCL is the ascending line that emerges from the central
point of the base of support. Based on this line we can conclude that this
patient is mal-aligned (orin a state of disequilibrium) towards the left
representing approximately a 2 cm difference from the CCL to the SrCL,
ascending line which emerges from the central point of the sacrum,
and is mal-aligned 3 cm toward the left from the CCL to the C7PL,
descending line emerging from the spinal process of C7. The SrCL and
C7PL do not give exact information regarding the global alignment of
the patient. In fact, according to the C7PL this patient appears to be in
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Figure 1: Reference system lines.
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adequate alignment and therefore a treatment implemented based on
this interpretation would focus only on reducing the curve magnitude
and would not consider the overall alignment of the patient, treatment
based on the postural interpretation according to the CCL. In the GOSS
protocol, an overall mal-alignment of 3 cm in the case of idiopathic
scoliosis is considered a severe deformity of potential greater risk than
the scoliotic curve presented by the patient in the x-ray.

Atthis point, I would like to share the steps used in the GOSS protocol
for the adequate understanding of three-dimensional deformities that
are present in different body segments, which affect to a greater degree
patients with spinal deformities. In the evaluation of each patient using
GOSS principles, photos are taken of the coronal plane in anterior and
posterior views (Figure 2), the sagittal plane in right and left views
(Figure 2), and the transverse plane. Two types of photos are taken of
the transverse plane: 1. In the Adams test [10,11] position in proximal
and distal views (Figures 2 and 3). A photo in standing taken from the
superior view from the head looking downward to evaluate the rotation
in the involved segments (Figure 4). With these photos, we focus on
understanding the clinical signs and quantifying the deformity. All
these photos should be taken with a grid in the background and a
floor mat (in the form of a “T”) used for the equidistant positioning
of the feet, also, positioning adequately the tripod and laser in order to
locate the lines of maximal stability in each plane, Coronal Center Line
(CCL), Sagittal Center Line (SCL) and Transverse Center Line (TCL).
The next step is to create the corrective position which depends on the
characteristics of the scoliotic curve/s through documentation using

Figure 2: Coronal and sagital plane photometry.

Figure 3: Transverse plane photometry: Adams Test.

Figure 4: Transverse plane photometry.

Figure 5: Lateral flexibility.

various photos and videos (as necessary) which suggest the degree
of flexibility [5] of the curve/s. Following the photo documentation
from each case we analyze the photos to determine the alignment of
each plane. I will use the analysis of the case of a 12 year old female
patient with the diagnosis of Adolescent Idiopathic Scoliosis (AIS) to
demonstrate this process (Figures 2-7).

Coronal plane-anterior view (Figure 2)

It is having adequately obtained the CCL we can conclude that the
patient is in left mal-alignment of approximately 3 cm. The lumbar-
pelvic segment has an inclination in the clockwise direction, which
brings us consider a leg length discrepancy, being the left leg which is
shorter, or the presence of a pelvic inclination coming from the curve.

Coronal plane-posterior view (Figure 2)

We visualize the CCL using the laser and confirm that the patient
has disequilibrium towards the left.

Sagittal plane-right side view (Figure 2)

The SCL is determined beginning at the anterior border of the
lateral malleolus. In this case it is evident that the patient is mal-aligned
anteriorly approximately 5 cm. The lumbar-pelvic segment has an
anterior inclination which, along with the hyperextension in the knees,
is the cause of the sagittal mal-alignment.

Sagittal plane-left side view (Figure 2)
The SCL passes through the left shoulder (unlike in the photo of the
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Figure 6: Coronal plane corrective shape.

Figure 7: Sagital plane corrective shape.

right side), which is an indication of a rotation in the counter-clockwise
direction at the level of the shoulders.

Transverse plane (Adams Test [10,11]) (Figure 3)

This test should be done with the patient in standing, asking them
to flex the trunk forward over the pelvis (without bending the knees).
In the initial phase, we look for thoracic rotational deformities and
the closer the patient becomes to touching their toes we can see the
presence of thoracic-lumbar and lumbar deformities. A scoliometer
or level should be used to measure the maximal segmental rotation
(usually at the apex of the curves).

Transverse plane (Adams Test [10,11]) - proximal view)
(Figure 3)

8° of thoracic-lumbar segment rotation in the counter-clockwise
direction

Transverse plane (Adams Test [10,11]) - distal view) (Figure
3)

13" of thoraco-lumbar segment rotation in the clockwise direction

Note: This information can be confused by professionals because
the reality is that the transverse plane should always be evaluated from
the head downward (proximal view). In spite of the fact that the level is
positioned at very similar point, in both photos, we obtain results with
a difference of 5° (which is not exact). Unfortunately, in my opinion,
the Adams test is not precise; it changes the sagittal plane by elongating
it lessening the degrees of rotation in the transverse plane when the
rotational component is less than approximately 20-25" or it increases
the degrees of rotation when the rotational component is greater
than 25", For this reason I recommend evaluating the rotations in the
following manner (from proximal to distal).

Transverse plane (proximal to distal) (Figure 4)

In a neutral standing position, an anthropometric calibrator, that
can be blocked, is used to view in a more precise way the transverses
plane characteristics of the different segments. In this case, at the same

thoraco-lumbar level in which the scoliometer was placed we obtain
17°, 4" more rotation in comparison with the Adams test. In reality, this
deformity is more aggressive and structured than that established by the
previous analysis. The transverse plane is the plane which structures the
curves, is responsible for the loss of flexibility as well as the possibility of
correction of the spinal deformities.

With this information I invite you to resume the presentation in the
3 planes: Coronal- 3cm left mal-alignment. Sagittal- 5 cm anterior mal-
alignment. Transverse- 17° counter-clockwise rotation in the thoraco-
lumbar segment. In your opinion, which plane is the most involved?

Yes! You are right. The transverse plane is the most involved, the
sagittal plane is the second most involved for its anterior disequilibrium
and the coronal plane is the least involved for its left disequilibrium. So,
why do we always treat the coronal plane as if it were the most involved
and focus so much on the Cobb angle. This evaluation method does not
give us the correct information about the deformity.

If you are following the details of the GOSS system you already
have the numerical information regarding the mal-alignments (cm)
and rotations (degrees) of the deformity. Now, with the same patient,
we need to analyze and measure the corrective shape of the deformity.
This is done using the factor of flexibility [12] and correction without
the need to manipulate the patient with force to unbend the curves. We
should ask the patient, from a standing position, to perform a maximal
lateral flexion to the left and to the right in order to understand which
side has the greatest range of movement and flexibility in the coronal
plane (Figure 5). In this case, there is no doubt that it is the left side.
Equally, the patient does a maximal forward flexion and extension to
evaluate the sagittal plane. Also, maximal rotation in a clockwise and
counter-clockwise direction is done to evaluate the transverse plane in
standing and sitting.

The second step is to place the patient on a plinth to create the
most aggressive corrective shape possible using the force of gravity
where we can determine quantitatively the flexibility of the deformity
(Figures 6 and 7). In order to meet this objective, the patient needs to
be in side lying on the side of the convexity of the curve (in this case
the left side). We begin with the correction of the sagittal plane (Figure
6) by flexing the hip and knee joints to 45°, which permits a posterior
pelvic inclination. Likewise, we make the correction by anchoring the
pelvis and the trunk below the axilla. The second plane we treat is the
transverse plane performing a de-rotation in the direction contrary to
the direction of the deformity in the most involved segment. To treat
the 17° thoraco-lumbar rotation in the counter-clockwise direction, a
de-rotation force must be applied in a clock-wise direction up to or less
than 17°.

The last plane we treat is the coronal plane in which the corrective
forces of the other 2 planes are sustained or conserved and a lateral
bending moment is applied by the use of a half-bolster (Figure 8) that
is positioned to exercise maximum pressure at the apex of the curve

Figure 8: Half- Bolsters used to provide lateral bending moment.
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Figure 9: Radiological Documentation.

(L1-L2) (Figure 7). For more than three points of pressure we should
use a lateral bending moment. Equally, the position in supine in hip
and knee flexion provides valuable information in understanding the
flexibility of the sagittal and transverse planes. We should not forget that
the sagittal plane has physiological curves that need to be maintained
or created during the correction. In both of the mentioned positions
measurements should be taken (circumference, medio-lateral, anterior-
posterior and length) while maintaining the patient in the position of
corrective shape, not the position of deformity.

Following this exercise, it is time to analyze the radiographic
information (Figure 9) and compare it to our clinical and mechanical
information. As you can see, the sagittal alignment, using the x-rays, is
normal. However, we remember that the patient presents an anterior
mal-alignment of 5cm, information which the sagittal X-ray does not
correctly provide. We do not have a CCL or a SCL and as always we
must work with the C7PL (yellow) or the SrCL (blue). As you can
see, the clinical signs based on the photos and the x-rays are not in
accordance. For this reason, we must concentrate on evaluating the
patient as a whole and not by x-rays only.

The information acquired during the GOSS method evaluation is
then used in conjunction with CAD/CAM technology to design an
asymmetrical brace for an individualized conservative treatment of
IS based on the patient’s true alignment, equilibrium and overall body
stability.

Conclusion

The evaluation of IS using bi-dimensional techniques and providing
treatment based on the same lacking techniques continues to be an
existing problem in the field of orthotics today. Evaluation of IS from
a 3D full-body approach can easily be performed in a clinical setting
and provides more comprehensive understanding of the patients spinal

deformity based on their ideal overall posture and balance. This form
of evaluation, established in the GOSS method, provides a strong
foundation for IS treatment with conservative bracing as the evaluation
results can be transformed into the design of a 3D bracing system.
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