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Clinical Case: 3D evaluation of surgical correction of idiopathic scoliosis by

vertebral column manipulation

Dr. Ibrahim Obeid, Pellegrin Hospital, Bordeaux, France

Introduction

Scoliotic patients are exposed to multiple diagnostic X-rays during
childhood and adolescence, which makes them particularly vulnerable to
the well known and harmful effects of ionizing radiation.

Because EOS is 5 to 10 times less irradiating than currently used radiologic
systems, EOS is an obvious choice as the appropriate tool to diagnose and
monitor scoliosis.

Furthermore, because EOS is able to perform full body, weight bearing
examinations, physicians also have access to evidence of a potential lower
limb compensation for spine imbalance.

As AP and LAT X-rays of the spine are acquired simultaneously, sterEOS
software enables a 3D reconstruction of the bony envelope, which can be
observed from various views, and a calculation package which provides
automatically several spinal and pelvic clinical parameters, including the
axial rotation of each vertebra.

Clinical Study
1.1 Patient History

The patient is a 14 year-old female with a known history of right thoracic
idiopathic scoliosis.

At the time of the surgical intervention, the patient'’s sterEOS 3D
reconstruction revealed a 54° Cobb angle and a 12° apical rotation, resulting
in a significant rib hump.

Prior to this surgery, the patient had been undergoing treatment for the
scoliosis via orthopedic bracing for fouryears. Her Risser sign was of 2.
The decision of a surgical treatment was taken in order to stop the
progression of this scoliosis and to reduce the rib hump.

1.2 Therapy Planning and Outcome

The patient had preop EOS examination (Figure 1) with an associated 3D
reconstruction (Figure 3). The mobility of her spine was evaluated with
lateral bending X-rays.

The physician chose the vertebral column manipulation (VMC) method
with intentions of performing an axial rotation correction and to avoid
gibbectomy.

The superior fusion level was chosen at T2, in order to prevent a shoulder
imbalance which could result from the curvature correction.

For the inferior fusion, L1 was chosen because the L1-L2 disc had good
mobility in both directions and also because L1 had minimal axial rotation.
There were no postoperative complications. The patient was able to stand
the day after surgery and was sent home after one week.

Postop EOS X-rays were obtained (Figure 4), and because anatomic
landmarks were visible, a postop sterEOS 3D reconstruction was performed
as well. This analysis showed a significant correction of the deformity in all
three directions. The Cobb angle was reduced from 54° to 17°.

Figure 1: Preoperative X-rays

Figure 2: Postoperative

COS

DON’T GUESS. SEE.

www.eos-imaging.com




Figure 3:
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The patient’s sagittal balance was kept at a satisfying level (48° Lordosis

Figure 4: and 22° kyphosis) while the axial rotation of the most rotated vertebrae
Postoperative 3D (apical rotation) was considerably reduced from 12° to 2° (Figure 5).
Reconstruction

The surgical outcome was quantified through the automated calculation of
the pelvic and spinal clinical parameters. More particularly, the vertebral
axial rotations correction could be accessed in the weight bearing position,
something which is not possible with commonly used technologies.
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Figure 5: Vertebrae Axial rotations
1.3 Conclusion
EOS and sterEOS allowed both a 2D and a 3D evaluation of the correction
of this idiopathic scoliosis using the vertebral column manipulation (VCM)
method. sterEOS 3D reconstruction enabled the physician to highlight the
correction of the scoliosis in the three directions.
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