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Background

» Magnetically controlled growing rods (MCGR) reduced the need for repeated
surgery while allowing spinal growth

= |ess surgical procedures,
= shorter hospital stays,
= |ower long-term cost relative to TGR

» The complication rate remains high:
33% unplanned revision rate
44.5% average reported surgical-related complication

= 11.8% screw hook pull-out,
» 11.7% implant failure,
» 10.6% rod or rod foundation breakage

Clinical implications of the rods, specific to the rod mechanism, are not well-specified.




Research Question

Considering the mechanical structure of the rod, do changes in the expandable end of rod impact
Its expansion capacity?

Rod Contouring

Changes in the alignment and length of contact of the screw lead, and the threaded portion



Methods

Retrospective radiographic analysis

45 MCGR: 23 early onset, juvenile, congenital scoliosis

Inclusion criterial

= At least three expansions
= Calibrated two view X-rays (Frontal and sagittal) after surgery
= Ultrasound before and after expansion

» Measured the rod expansion on the 2D ultrasounds (mm)

» Created the 3D model of the rods from the two-view images and
calculated the 3D curve at the expandable end after insertion (degrees)




Methods

3D reconstruction of the rod and calculation of the 3D rod bent

/8 O.convex

aConcave

Correlate the expansion to the 3D angle of the concave and convex rods



Results
Average expansion visits was 4.8, ranged [3-6]
Average 3D curve of the rods at the expandable end:

Convex side: 5.2+8.3°
Concave side: 11+10.9°

The correlation between the 3D rod curve (degrees) and expansion at each visit (mm):

Visit 1 (n=45): r=0.10, p>0.05
Visit 2 (n=45): r=0.18, p>0.05
Visit 3 (n=45): r=0.58, p<0.05

Visit 4 (n=31): r=0.38, p<0.05
Visit 5 (n=22): r=-0.17, p>0.05*
Visit 6 (n=10): r=-0.10, p>0.05*

*underpowered



Results

Changes In the frontal and sagittal curves:

Bent | Straight

* The rate of changes in kyphosis between the first and third expansion was
significantly related to the rod 3D curve angle, r=0.41, p<0.0

* The rate of changes in frontal Cobb between the first and third expansion
was not significantly related to the rod 3D curve angle, r=0.23, p>0.05
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Discussion
= Contouring of the MCGR impacts the expansion capacity of the rod.
= The 3D curve of the expandable end of the rod can increase its lengthening capacity.
= An increased rod expansion does not necessary impacts the curve correction.

= Direction of the applied force (Rod curve) can increase the kyphosis without frontal correction of the curve.

Relationship between
expansion and 3D
Trajectory of the
ulv




References
Eltorai AEM, Fuentes C. 2018. Magnetic growth modulation in orthopaedic and spine surgery. J Orthop. 2018 Jan 30;15(1):59-66.

Wong CKH, Cheung JPY, Cheung PWH, Lam CLK, Cheung KMC. 2017. Traditional growing rod versus magnetically controlled growing rod for treatment of
early onset scoliosis: Cost analysis from implantation till skeletal maturity. J Orthop Surg (Hong Kong);25(2).

Rushton PRP, Smith SL, Forbes L, Bowey AJ, Gibson MJ, Joyce TJ. 2018. Force Testing of Explanted Magnetically Controlled Growing Rods. Spine (Phila Pa
1976). 2018 Jul 23. doi: 10.1097/BRS.0000000000002806.

Yilgor C, Efendiyev A, Akbiyik F, Demirkiran G, Senkoylu A, Alanay A, Yazici M. 2018. Metal lon Release During Growth-Friendly Instrumentation for Early-
Onset Scoliosis: A Preliminary Study. Spine Deform.;6(1):48-53.

Ahmad A, Subramanian T, Panteliadis P, Wilson-Macdonald J, Rothenfluh DA, Nnadi C. 2017. Quantifying the 'law of diminishing returns' in magnetically
controlled growing rods. Bone Joint J. ;99-B(12):1658-1664.

Doany ME, Olgun ZD, Kinikli GI, Bekmez S, Kocyigit A, Demirkiran G, Karaagaoglu AE, Yazici M. 2018. Health-Related Quality of Life in Early-Onset
Scoliosis Patients Treated Surgically: EOSQ Scores in Traditional Growing Rod Versus Magnetically Controlled Growing Rods. Spine (Phila Pa 1976). 2018 Jan
15;43(2):148-153.

Polly DW Jr, Ackerman SJ, Schneider K, Pawelek JB, Akbarnia BA. 2016.Cost analysis of magnetically controlled growing rods compared with
traditional growing rods for early-onset scoliosis in the US: an integrated health care delivery system perspective. Clinicoecon Outcomes Res.14;8:457-465

Yilmaz B, Eksi MS, Isik S, Ozcan-Eksi EE, Toktas ZO, Konya D. 2016. Magnetically Controlled Growing Rod in Early-Onset Scoliosis: A Minimum of 2-Year
Follow-Up. Pediatr Neurosurg; 51(6):292-296.

Teoh KH, Winson DM, James SH, Jones A, Howes J, Davies PR, Ahuja S. 2016. Do magnetic growing rods have lower complication rates compared with
conventional growing rods? Spine J;16(4 Suppl):S40-4.

Teoh KH, Winson DM, James SH, Jones A, Howes J, Davies PR, Ahuja S. Magnetic controlled growing rods for early-onset scoliosis: a 4-year follow-up.Spine
J. 2016 Apr;16(4 Suppl):S34-9.

Cheung JP, Bow C, Samartzis D, Ganal-Antonio AK, Cheung KM. Clinical utility of ultrasound to prospectively monitor distraction of magnetically controlled
growing rods. Spine J. 2016 Feb;16(2):204-9.



