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Original Article

Comparison of Mechanical Property of Conventional
Rods versus Growing Rods for Pediatric Early Onset
Scoliosis

Jin-Young Kim, M.D., Eun-Su Moon, M.D., Hyon-Su Chong, M.D., Seung-Joo Lee, M.D., Hak-Sun Kim, M.D.
Department of Orthopedic Surgery, Yonsei University College of Medicine, Seoul, Korea

Study Design: This is a mechanical study.

Objectives: We wanted to investigate the mechanical properties of newly developed dual growing rods for obtaining approval for their
clinical application.

Summary of the Literature Review: The current expandable spinal implant system appears effective for controlling progressive early
onset scoliosis, and it allows for spinal growth and improving lung development.

Materials and Methods: We investigate the yield load and ultimate load during compression, tension and torsion of the growing rods
and the conventional rods assembly using UHMWPE blocks, and the diameter of the rods was 6.0 mm and they expanded 5¢cm long. We
also performed a fatigue test with growing rods, and the diameter of which was 6.0 mm and it expanded 2.5cm long. The guideline for
the American Society for Testing Materials was followed during the entire mechanical test. With the growing rods and conventional rods,
we tested for each mechanical property7 times with the new rods and blocks.

Results: The yield load of the growing rods and conventional rods were 845.2+18.2 (N) and 812.9+29.9 (N), respectively, and the ultimate
load of the growing rods and conventional rods were 961.9+31.1 (N) and 914.9+25.6 (N), respectively, when compression force was
applied. The yield load and ultimate load of the growing rods were statistically higher than those of the conventional rods (p<0.05). The
ultimate load of the growing rods and conventional rods were 3281.7+41.5 (N) and 3678.5+447.9 (N), respectively when tension force
was applied. The ultimate load was similar for both types of rods (p>0.05). The yield loads of the growing rods and conventional rods
were 11.56+0.59 (Nm) and 12.46+0.71 (Nm), respectively, the ultimate loads of the growing rods and conventional rods were 16.97+0.94
(Nm) and 17.42+2.66 (Nm) during the torsion, respectively. The yield load and ultimate load of the growing rods were statistically lower
than that of the conventional rods (p<0.05).

Conclusions: The newly developed growing rods have a higher yield load and ultimate load under compression, a similar ultimate load
under tension and a lower yield load and ultimate load under torsion. The differences of the yield load and ultimate load under torsion
were minimal, and so the growing rods and conventional rods have similar mechanical properties.
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Fig.1. This picture show the standard dimension of test block follows the
standards of The American Society for Testing Materials (ASTM) F1717-
04.
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PE e
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Growing Rod Z0|: 45mm Ut RodZI0]: 45mm

Fig. 2. These pictures show the basic assembly of the growing rods for
static test (A), the growing rods for fatigue test (B) and the conventional
rods for static test (€C) with UHMWPE(Ultra-High Molecular Weight
Polyethylene) blocks through the mechanical testing and this setup
follows the standards of The American Society for Testing Materials
(ASTM) F1717-04.
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Fig. 3. These pictures show the bilateral construct test setup for screws
and rods.
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Fig. 5. These diagrams show load — displacement curve of the growing rods (A) and the conventional rods (B) during compression test.
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Fig. 7. These diagrams show torque — angular curve of the growing rods (A) and the conventional rods (B) during torsion test.
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