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ABSTRACT: The growing rod is a kind of medical device widely used in the corrective therapy of patients with early-onset
scoliosis (EOS). In this paper, the clinical applications of growing rods, such as single growing rod, dual growing rod and Shilla

growing rod, made of titanium alloy or cobalt chromium alloy, in the EOS treatment were introduced firstly. In addition, the

W E: 2021-03-08; EITHH: 2021-04-14

Received: 2021-03-08; Revised: 2021-04-14

E€WAE: BFEAXAFES (52072312); vl HAHE+% 580 (2020YFH0044 )

Fund: Supported by the National Natural Science Foundation of China (52072312) and Sichuan Science and Technology Program (2020YFH0044)
EERIAT: KRB (1996—), &, MEAALE, TRHEFT @AMFR BRI,

Biography: ZHANG Yue (1996—), Female, Master, Research focus: surface modification of materials.

BWAESE: Ai#F (1972—), F, WM, 3%, L 2HRHF btk @nik,

Corresponding author : LENG Yong-xiang (1972—), Male, Doctor, Professor, Research focus: surface modification of materials.
SIS RBE, R, TARMK, F. R@OBEHEARERAERBIG R EL ARFREET]. A@EK, 2021, 50(12): 181-190.

ZHANG Yue, BIAN Yan-yan, MA Dong-lin, et al. Advances in research on surface modification to reduce the incidence of clinical complications

of growing rods[J]. Surface technology, 2021, 50(12): 181-190.



- 182 - * wm #H R

2021 4E 12 A

problems such as rods breakage, pedicle screw extraction, and metal ion enrichment, which were caused by metal fatigue, screw

loosening, wear, and corrosion during growing rods applied in vivo, were summarized. The related complications including

allergic reaction, inflammatory response and osteolysis caused by such problems were also clarified. In order to reduce the

incidence of clinical complications, researchers at home and abroad have improved the metal rod of growing rod system by

surface modification, such as peening, micro arc oxidation, plasma spray and physical vapor deposition. These researches show

as follows: The surface hardness and stress of metal rods of growing rod system can be improved by laser shock peening and

cavitation peening, thus the fretting fatigue property can be improved to avoid metal rod fracture. Peening, micro arc oxidation,

and plasma spray can promote the osseointegration of pedicle screw of growing rod system and bone interface, and enhance the

pedicle screw-bone strength. The wear resistance and corrosion resistance of the growing rods can be enhanced by physical

vapor deposition, which inhibits the metal ion release. After surface modification, the biocompatibility of the growing rods was

improved, and the incidence of related complications such as allergic reaction, inflammatory response and osteolysis was reduced.

KEY WORDS: growing rods; surface modification; pedicle screw extraction; rod fracture; wear
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Fig.1 (a) The clinical application of growing rod system in

early-onset scoliosis treatment'® and (b) the schematic diagram
of growing rod system composition
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Shilla growing rod composition
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Fig.2 (a) The clinical application of Shilla growing rods in early-onset scoliosis treatmen

t15] and (b) the schematic diagram of
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Fig.3 A radiograph of a growing rod showing (a) rod fracture
above the tandem connector'??! and (b) rod fracture below the
tandem connector'>
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Fig.4 (a) Wear of the pedicle screw cap
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Fig.5 Inflammatory reaction of local tissue
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Fig.6 DLC film modified spinal orthopedic internal fixation system in clinic
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Fig.7 The schematic diagram of formation of a carbonaceous film on the surface of Cu doped film
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