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[ Abstract ] Objective To explore the research status and progress of growing rod technique in the treatment of early-onset
By searching the Web
of Science( WOS ) database, the literatures from 2010 to 2019 were collected using keywords related to EOS and growing rod

scoliosis( EOS ) in children, and summarize the research trends and hot spots in this field. Methods

techniques. The CiteSpace software was used to analyze and visualize the publication status, trends and clustering hot spots of
the literatures. Results A total of 360 papers concerned with EOS with growing rod treatment were collected. The Spine is the
hottest journal in the field during this period. For the past 10 years, the United States had maintained a leading position in global
scoliosis research. In terms of research institutions, the Hacettepe University in Turkey was the bellwether in this field. Professor
Akbarnia, from San Diego Center for Spinal Disorders, had made great achievements. A total of 22 high-frequency keywords
were selected, and 13 clusters were obtained after cluster analysis. Conclusions The research focus of growing rod technology
in the treatment of EOS focuses on vertebral growth and spinal rod contour. The United States plays an important role in leading
the development of research in this field.
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Fig. 1 Trend of terms publication number
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Fig. 2 Cooperation networks between countries
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Tab.3 Top 10 authors with most contribution and citation
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Rank Author Publication  Centrality ~ Co-cited o

Citation
number author
1 Akbarnia 29 0.19 Akbarnia 192
2 Yazici 21 0.07 Bess 119
3 Thompson 14 0.03 Thompson 117
4 Emans 14 0.03 Kim 102
5 Shah 13 0.01 Suk 100
6 Sponseller 12 0.15 Campbell 88
7 Skaggs 11 0.03 Sankar 88
Growing Spine 11 0.02 Lenke 82
Study Group

9 Pawelek 11 0.01 Cheung 73
10 Samdani 10 0.03 Karol 71
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Tab. 4 Top 10 most cited papers

HE4 BLH (= WA ) B TIRe
Rank Title Authors Journal ( year ) Co-citation
. Complications of growing-rod treatment for early-onset scoliosis: analysis of J Bone Joint Surg Am
1 . Bess, et al. 96
one hundred and forty patients (2010)
. Dual growing rod technique followed for three to eleven years until final . .
2 . . Akbarnia, et al. Spine( 2008 ) 80
fusion: the effect of frequency of lengthening
3 Mégnetically cnntml.led growins rods for severe spinal curvature in young Cheung, et l. Lancet(2012) 60
children: a prospective case series
& Next gem.%ration of gmwth—spar.ing tech.niques: .prelim.inary clinical resul.ts .nf Akbarnia, ef dl. Spine( 2013) 56
a magnetically controlled growing rod in 14 patients with early-onset scoliosis
Early results of a remotely-operated magnetic growth rod in early-onset . .
5 o Dannawi, et al. Bone Joint J( 2013 ) 52
scoliosis
6" Lengthening of dual growing rods and the law of diminishing returns Sankar, et al. Spine( 2011 ) 49
7" Growing rod techniques in early-onset scoliosis Thompson, et al.  J Pediatr Orthop( 2007 ) 41
. Dual growing rod technique for the treatment of progressive early-onset . .
8 o ) Akbarnia, et al. Spine( 2005 ) 40
scoliosis: a multicenter study
Pulmonary function following early thoracic fusion in non-neuromuscular J Bone Joint Surg Am
9 o Karol, et al. 39
scoliosis (2008 )
10 Growing rod fractures: risk factors and opportunities for prevention Yang, et al. Spine( 2011 ) 34
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Note: * Reported by Akbarnia or associated team members.
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Tab. 5 Distribution and centrality of high frequency keywords

s KA B H(%)  HubE
Rank Key word Frequency Percentage( % ) Centrality
1 Fusion 185 6.41 0.03
2 Instrumentation 179 6.20 0
3 Spinal deformity 176 6.09 0
4 Early onset scoliosis 170 5.89 0.03
5 Growing rod 155 5.37 0.02
Adolescent idiopathic
N 152 5.26 0
7 Surgery 136 4.71 0.03
8 Young children 115 3.98 0.03
9 Complication 98 3.39 0.08
10 Thoracic spine 97 3.36 0.07
11 Pedicle screw 93 322 0.06
12 Follow up 78 2.70 0.16
13 Congenital scoliosis 53 1.84 0.15
14 Growth 52 1.80 0.12
15 Growth guidance 48 1.66 0.12
16 Placement 46 1.59 0.15
17 Pulmonary function 43 1.49 0.22
18 Management 42 1.45 0.13
19 Curve correction 36 1.25 0.12
20 Construct 36 1.25 0.12
21 Curve 28 0.97 0.12
22 Risk factor 26 0.90 0.15
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Neuromuscular scoliosis 2010 3.4463 2010 2011 00 o o o s s e e
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Thoracic spine 2010 3.2542 2010 2012 000 00Nt e e
Growing rod technique 2010 4.921 8 2011 2014 e SN 0 NN ot e e
Spinal instrumentation 2010 2.566 1 2011 2013 e B 0N N s e e e
Pedicle screw 2010 24813 2012 2013 o o B e s s
Single 2010 2.5866 2014 2017 o o o e o i e e
Luque trolley 2010 5.1791 2014 2015 o o o B N e e e
Surgical treatment 2010 2.6376 2014 2016 e o o I
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