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Abstract

Study Design: Bibliometric review of the literature.
Objective: To identify and analyze the top 100 cited articles in spinal deformity surgery.
Summary of Background Data: The field of spinal deformity surgery is an ever-growing and complex field that owes its development to
the work and visions of many dedicated individuals.
Methods: The authors searched the Thomson Reuters Web of Knowledge for citations of all articles relevant to scoliosis and spinal
deformity surgery. The number of citations, authorship, year, journal, and country and institution of publication were recorded for each
article.
Results: The most cited article was the 2001 work by Lenke et al. describing a new 2-dimensional classification system of adolescent
idiopathic scoliosis used to determine the appropriate vertebral levels to be included in an arthrodesis. The second most cited was
Harrington’s 1962 article describing the first instrumented method for the treatment of scoliosis. The third most cited article was the 1983
study by King et al. recommending specific vertebral levels for inclusion into spinal arthrodesis. Most articles originated in the United
States (62), and most were published in Spine (32). Most were published in the 1990s (28), and the 3 most common topics, in descending
order, were adolescent idiopathic scoliosis (28), spinal instrumentation (18), and surgical complications (5). Author Suk had 5 articles in the
top 100 list, whereas authors Kim, Liljenqvist, Lonstein, and Weinstein had 3 each. Washington University in St. Louis had 7 articles in the
top 100 list.
Conclusions: This report’s identification of the 100 classic articles in spinal deformity surgery allows insight into the development and
trends of this challenging subspecialty of spine surgery. Furthermore, this article identifies individuals who have contributed the most to the
advancement of spinal deformity surgery and the body of knowledge used to guide evidence-based clinical decision making in spinal
deformity surgery today.
� 2014 Scoliosis Research Society.
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Introduction

The subspecialty of spinal deformity surgery is an ever
evolving, dynamic specialty that owes its advancements to
many individuals and their pioneering works that have
shaped the way we practice spinal deformity surgery today.
One way to distinguish and honor these individuals is

through recognizing the importance of their scientific
publications. This is the first study to analyze and quantify
the most highly cited articles in spinal deformity surgery
and to measure their relevant impact on the entire spinal
deformity literature.

A citation is an alphanumeric expression that acknowl-
edges the relevance given by the author to the work of
others on a topic of discussion in which the citation appears
[1]. The primary goal of a citation is to credit authors on the
work they previously published. The greater the number of
citations an author has, the more esteemed that author be-
comes in the field of practice. Citation analysis is used to
determine the relative importance of medical journals by
means of the impact factor, which is determined from the
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ratio of the number of citations in the current year to arti-
cles published in the journal in the 2 preceding years,
divided by the number of citable items published in the
same 2 years [2-4]. The impact factor has emerged as the
marker of the quality and rank of a journal.

Recent publications identified the top 100 articles in
orthopedic surgery [1] and pediatric orthopedic surgery [5].
Multiple other studies exist examining publication history
in the fields of otolaryngology [6], dermatology [7], critical
care [8], plastic surgery [9], and general surgery [10].

The goal of this study was to identify the top 100 articles
relevant to spinal deformity surgery and published in sur-
gical and nonesurgery-related journals through an exten-
sive search of the literature using methods validated in
other similar, previously published studies.

Materials and Methods

The current authors used the Thomson Reuters Web of
Knowledge, a research platform that provides bibliographic
database services, to search for citations of all articles from
1900 to 2013 relevant to scoliosis and spinal deformity
surgery and published in surgical and nonsurgical journals.

The decision about which journals to search was made with
the use of the Thomson Reuters Journal Citation Report
database, which ranks journals according to impact factor.

The researchers used search limits and sorting options in
the Thomson Reuters Web of Knowledge to rank all articles
from each journal according to the number of citations. The
results were then carefully reviewed and only those relevant
to scoliosis and spinal deformity surgery were selected. The
100 articles that matched the search criteria were then
further analyzed, and the title, first author, journal and year
of publication, number of citations, and country and insti-
tution of origin were recorded.

Results

A total of 38,193 articles matched the search criteria. Of
those, 584 were cited > 100 times. Table 1 lists the top 100
articles, their first author, and their corresponding number
of citations. The top article was cited 490 times, the 100th
article was cited 108 times, and the mean number of cita-
tions for the top 100 articles was 171.1. The articles were
published between 1950 and 2007. The oldest article was
by Ponseti and Friedman [55], published in 1950. The

Table 1

Top 100 articles in spinal deformity, by first author.

Rank First Author Citations Rank First Author Citations Rank First Author Citations

1 Lenke, LG [11] 490 35 Risser, JC [45] 170 69 Boos, N [79] 125

2 Harrington, PR [12] 473 36 Belmont, PJ [46] 167 70 Vedantam, R [80] 124

3 King, HA [13] 444 37 Lonstein, JE [47] 164 71 Asher, R [81] 122

4 Lonstein, JE [14] 360 38 Lenke, LG [48] 160 72 Youkilis, AS [82] 122

5 Bernhardt, M [15] 316 39 Rowe, DE [49] 159 73 Stokes, IAF [83] 121

6 Suk, SI [16] 299 40 Aebi, M [50] 157 74 Mehta, MH [84] 120

7 Nuwer, MR [17] 274 41 Brooks, HL [51] 152 75 Newton, PO [85] 120

8 Kim, YJ [18] 272 42 Lowe, TG [52] 150 76 Emami, A [86] 120

9 Bergofsky, EH [19] 271 43 Dubousset, J [53] 147 77 Suk, SI [87] 120

10 Nachemson, AL [20] 270 44 Kim, YJ [54] 146 78 James, JI [88] 119

11 Wynne-Davies, R [21] 260 45 Ponseti, IV [55] 145 79 Dwyer, AF [89] 119

12 Legaye, J [22] 259 46 Wilber, RG [56] 145 80 Fon, GT [90] 119

13 Nash, CL [23] 251 47 Emans, JB [57] 144 81 Lagrone, MO [91] 118

14 Warren, MP [24] 242 48 Winter, RB [58] 142 82 Ransford, AO [92] 118

15 Macewen, GD [25] 234 49 Engler, GL [59] 142 83 Nilsonne, U [93] 117

16 Boyd, SG [26] 233 50 Dommisse, GF [60] 141 84 Allen, BL [94] 117

17 Suk, SI [27] 231 51 Bunnell, WP [61] 141 85 Hamill, CL [95] 117

18 Glassman, SD [28] 229 52 Asher, M [62] 141 86 Schwab, FJ [96] 117

19 Cochran, T [29] 226 53 Suk, SI [63] 140 87 Aaro, S [97] 115

20 Ponseti, IV [30] 222 54 Campbell, RM [64] 140 88 Richards, BS [98] 115

21 Schlegel, JD [31] 221 55 Nachemson, AL [65] 138 89 Machida, M [99] 114

22 Liljenqvist,UR [32] 216 56 Luque, ER [66] 138 90 Merloz, P [100] 114

23 Morrissy, RT [33] 210 57 Roussouly, P [67] 138 91 Akbarnia, BA [101] 114

24 Rogala, EJ [34] 206 58 Shands, AR [68] 136 92 Sahlstrand, T [102] 113

25 Carman, DL [35] 204 59 Ellis, ER [69] 134 93 Lonstein, JE [103] 113

26 Haher, TR [36] 197 60 Passuti, N [70] 134 94 Weinstein, SL [104] 113

27 Weinstein, SL [37] 185 61 Bunnell, WP [71] 133 95 Carr, WA [105] 112

28 Betz, RR [38] 185 62 Riseborough, EJ [72] 132 96 Leatherman, KD [106] 111

29 Stokes, IAF [39] 184 63 Lee, SM [73] 132 97 Thompson, JP [107] 109

30 Weinstein, SL [40] 178 64 Roaf, R [74] 129 98 Liljenqvist, UR [108] 109

31 McMaster, MJ [41] 177 65 Suk, SI [75] 128 99 Kosmopoulos, V [109] 109

32 Kim, YJ [42] 177 66 Myers, MA [76] 127 100 Machida, M [110] 108

33 Collis, DK [43] 175 67 McDonnell, MF [77] 126

34 Dickson, RA [44] 171 68 Liljenqvist, UR [78] 126
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newest article was published in 2007 by Kosmopoulos and
Schizas [109]. More than three quarters of the top 100 cited
articles were published after 1980, with the 1990s pro-
ducing the largest number of highly cited articles published
(28%) (Table 2). The top 100 articles were published in 18
journals, with the top 3 journals publishing 78% of the
articles (Table 3). The top journal was Spine, with 36 ar-
ticles, followed by the Journal of Bone and Joint Surgery,
American Volume, with 32 articles, and the Journal of Bone
and Joint Surgery, British Volume, with 10 articles. The 3
most popular categories published were adolescent idio-
pathic scoliosis (AIS) with 28 articles, spinal instrumenta-
tion with 18, and surgical complications with 5 (Table 4).
For publications published after the year 2000, the most
common topics were spinal instrumentation, followed by
AIS, and adult scoliosis. A total of 81 first authors
contributed to the top 100 articles. Only 5 were credited
with > 3 publications and only 1, Suk, had 5 publications
in the top 100 (Table 5). The top articles originated from 15
different countries; the United States was the most prolific
(62%) (Table 6). There were 68 institutions responsible for
the top cited articles; Washington University in St. Louis
contributed the most, with 7 publications in the top
100 (Table 7).

Discussion

This article identifies the authors and topics that have
made the most impact on the practice of spinal deformity
surgery over the course of the past century and the begin-
ning of this one. By identifying these classic works, insight
is gained into the history, development, and current trends
in spinal deformity surgery. The findings of this study

identified the articles responsible for the most important
developments in this field.

The most cited article in deformity surgery is the classic
2001 work by Lenke et al. [11] describing a new 2-
dimensional classification system of AIS incorporating 3
components: curve type, a lumbar spine modifier, and a
sagittal thoracic modifier that prioritizes providing details
of curvatures in different anatomic surfaces to explain the
precise intensity of scoliosis. This new classification
method has been shown to have higher interobserver
agreement scores and noninferior postoperative results
compared with the previously accepted classification
method of King et al. [13].

The second most cited article was from 1962, by Paul
Harrington [12], describing a new method for the treatment
of scoliosis in which a metal system of rods and hooks is
implanted, and distraction and compression forces are
applied to correct the curve and stabilize the treated seg-
ments in the correct position by skeletal fixation. This rod
and hook system, known today as the Harrington rod, was
the first device designed to straighten and immobilize the
spine from inside the body. The Harrington rod system was
the reference standard for scoliosis surgery for over 20
years before it became obsolete.

The third most cited article was the work of King et al.
[13] describing the first classification system to help guide
surgical treatment of AIS. This system was based on the
location of coronal deformity, the clinical appearance of the
regional curves, and the relative flexibility of the regional
curves. This classification system was widely accepted and
seemed to offer reliable fusion guidelines when used with
Harrington distraction instrumentation, the standard AIS
instrumentation used in the early 1980s.

Adolescent idiopathic scoliosis was the most popular
topic in the top 100 articles, with 28 studies dedicated to its
understanding, natural history, and conservative and surgi-
cal management. Two of the 3 most highly cited articles,
those of King et al. [13] and Lenke et al. [11], described
classification systems to help guide surgical treatment of
AIS. The fourth most cited article, by Lonstein and Carlson
[14], which was published in 1984, described the prediction
of curve progression in untreated idiopathic scoliosis. The
10th most cited article was from 1995, by Nachemson and
Peterson [20], and described different nonsurgical treat-
ment of AIS. Long-term follow-up and prognosis in un-
treated AIS were described by Weinstein et al. [40], and
that study ranked 30th on the list. Dickson et al. [44] (34th)
described the pathogenesis of AIS in 1984. The Risser sign
was introduced in 1958 and was the 35th most cited
article [45].

The top 100 articles identified in this work correspond
with major surgical advances over the past half century.
The first spinal instrumentation for the treatment of spinal
deformity was introduced by Paul Harrington [12] and was
described in 1962, which earned him the third spot on the
top 100 list. Although the Harrington rod system allowed

Table 3

Top journals of publication.

Journal Impact factor* Articles, n

Spine 2.159 36

Journal of Bone and Joint Surgery,

American Volume

3.234 32

Journal of Bone and Joint Surgery,

British Volume

2.735 10

European Spine Journal 2.133 4

Acta Orthopaedica 2.736 3

Clinical Orthopaedics

and Related Research

2.787 3

* As of July 31, 2012.

Table 2

Publication dates.

Decade No. of Papers

1950s 6

1960s 8

1970s 10

1980s 24

1990s 28

2000s 24
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for significant coronal plane correction, it was ineffective in
correcting rotational deformity and caused flattening in the
sagittal plane, leading to flatback syndrome in cases where
instrumentation was applied to the lower lumbar spine. In
1975, Eduardo Luque [66] introduced segmental spinal
instrumentation using contoured rods and sublaminar wires.
The Luque method provided a more rigid internal fixation
and allowed for coronal and sagittal plane correction, but
lacked a derotative effect in the thoracic spine. Cotrel and
Dubousset, in 1984, described a system using 2 rods and
multiple hooks that allowed the surgeon to contour the rods
and correct the deformity in all 3 planes. In 1995, Suk et al.
[16] described the safe and effective use of thoracic pedicle
screws that allowed for a more powerful correction of
spinal deformity in the coronal, sagittal, and axial planes.
This work by Suk et al. was ranked sixth in the top 100
articles in spinal deformity surgery. In 2002, Suk et al. [75]
described the posterior vertebral column resection tech-
nique as an alternative to combined anterior-posterior sur-
gery to treat severe deformities with limited flexibility,
which further improved the correction capabilities of spinal
deformity with surgery.

The third most common topic published in the top 100
spinal deformity articles was surgical complications. As in
every surgical specialty, complications and their avoidance
remain an important topic of discussion and research. In
spinal deformity surgery, intraoperative spinal cord injury is
a relatively uncommon but devastating complication. This
has led to the development and increased use of intra-
operative monitoring techniques, a topic with 4 publica-
tions in the top 100 and an important area of
continued research.

The oldest article, by Ponseti and Friedman [55], pub-
lished in 1950, described the course of the most common
patterns of idiopathic curvature of the spine and offered
some basis for the prognosis with any given curve. The
most recent article, by Kosmopoulos and Schizas [109],
was a meta-analysis of the literature evaluating the accu-
racy and the postoperative methods used for the assessment
of pedicle screw placement in the human spine; it ranks
97th on the list. The 100th article on the list is by Machida
et al. [110], evaluating the pathogenesis of idiopathic
scoliosis in an experimental animal model.

Of the top-cited articles, 24 were published before 1980.
Previous works suggested that the older an article is, the
more likelihood it has of being cited [111]. However, this
may not be completely true, because one of the more
important problems of this type of analysis is the ‘‘oblit-
eration by incorporation’’ phenomenon [112]. This de-
scribes the process whereby data from truly classic articles
becomes cited less frequently they are absorbed into the
body of current knowledge. It has been described that some
of the truly classic articles can sometimes be found refer-
enced in some of the top-cited publications [111]. Another
limitation of this study was the inability to assess the true
‘‘lead’’ author of each article. For this reason, the first
author was assumed to be the primary contributor to the
work, and this was used to create the ranking of authors
according to the number of publications. One last limitation

Table 6

Countries of origin.

Country of origin Articles, n

United States 62

South Korea 7

Sweden 6

France 4

United Kingdom 4

Switzerland 3

Germany 3

Japan 3

Australia 2

Belgium 1

India 1

Canada 1

Mexico 1

Scotland 1

South Africa 1

Table 7

Top institutions of origin of articles.

Institution Location Articles, n

Washington University in

St. Louis

St. Louis, MO, USA 7

Inje University Gimhae, South Korea 5

University of Minnesota Minneapolis, MN, USA 4

Dupont Institute Wilmington, DE, USA 3

University of Gothenburg Gothenburg, Sweden 3

University of Iowa Iowa City, IA, USA 3

Table 5

Top authors and topics of publication.

First author Articles, n Topic

Suk SI 5 Adolescent idiopathic scoliosis,

instrumentation, vertebral

column resection

Kim YJ 3 Adolescent idiopathic scoliosis,

instrumentation

Liljenqvist UR 3 Adolescent idiopathic scoliosis,

instrumentation

Lonstein JE 3 Adolescent idiopathic scoliosis,

scoliosis screening, Milwaukee bracing

Weinstein SL 3 Adolescent idiopathic scoliosis

Table 4

Most popular topics, ranked by numbers of articles.

Category Articles, n

Adolescent idiopathic scoliosis 28

Instrumentation 18

Complications 5

Congenital scoliosis 4

Intraoperative neurophysiological monitoring 4

Anatomy 3

Epidemiology 3

Scoliosis 3
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to this study was the problem of ‘‘incomplete citing,’’
which is described as the erroneous manner in which some
citations are made in an effort to convince or persuade the
readership of that particular journal, instead of giving credit
to those who most significantly influenced the work [113].

To the current authors’ knowledge, this article is the first
to identify the 100 classic articles in spinal deformity sur-
gery. This study provides unique insight into the develop-
ment and trends of this challenging subspecialty within
spine surgery in the 20th and early 21st centuries. This
work identifies individuals who have made the greatest
contributions to the ever-growing body of knowledge that
guides everyday clinical decision making in the field of
spinal deformity surgery. Furthermore, the classic articles
identified in this study are the ones that have had the most
impact and, as such, will be the most remembered.

References

[1] Kelly JC, Glynn RW, O’Briain DE, et al. The 100 classic papers in

orthopaedic surgery: a bibliometric analysis. J Bone Joint Surg Br

2010;92:1338e43.

[2] Garfield E. The history and meaning of the journal impact factor.

JAMA 2006;295:90e3.

[3] Garfield E. Journal impact factor: a brief review. CMAJ 1999;161:

979e80.

[4] Garfield E. The impact factor and its rightful use. Anaesthesist

1998;47:439e40.
[5] Kavanagh RG, Kelly JC, Kelly PM, et al. The 100 classic papers of

pediatric orthopaedic surgery: a bibliometric analysis. J Bone Joint

Surg Am 2013;95:e1341e8.

[6] Fenton JE, Roy D, Hughes JP, et al. A century of citation classics in

otolaryngologydhead and neck surgery journals. J Laryngol Otol

2002;116:494e8.

[7] Dubin D, Hafner AW, Arndt KA. Citation classics in clinical derma-

tologic journals: citation analysis, biomedical journals, and land-

mark articles, 1945-1990. Arch Dermatol 1993;129:1121e9.

[8] Baltussen A, Kindler CH. Citation classics in critical care medicine.

Intensive Care Med 2004;30:902e10.

[9] Loonen MP, Hage JJ, Kon M. Plastic surgery classics: characteris-

tics of 50 top-cited articles in four plastic surgery journals since

1946. Plast Reconstr Surg 2008;121:320ee7e.

[10] Paladugu R, Schein M, Gardezi S, et al. One hundred citation clas-

sics in general surgical journals. World J Surg 2002;26:1099e105.

[11] Lenke LG, Betz RR, Harms J, et al. Adolescent idiopathic scoliosis:

a new classification to determine extent of spinal arthrodesis. J Bone

Joint Surg Am 2001;83:1169e81.

[12] Harrington PR. Treatment of scoliosis: correction and internal fixa-

tion by spine instrumentation. J Bone Joint Surg Am 1962;44:

591e610.
[13] KingHA,Moe JH,BradfordDS, et al. The selection of fusion levels in

thoracic idiopathic scoliosis. JBone Joint SurgAm1983;65:1302e13.

[14] Lonstein JE, Carlson JM. The prediction of curve progression in un-

treated idiopathic scoliosis during growth. J Bone Joint Surg Am

1984;66:1061e71.

[15] Bernhardt M, Bridwell KH. Segmental analysis of the sagittal plane

alignment of the normal thoracic and lumbar spines and thoracolum-

bar junction. Spine (Phila Pa 1976) 1989;14:717e21.
[16] Suk SI, Lee CK, Kim WJ, et al. Segmental pedicle screw fixation in

the treatment of thoracic idiopathic scoliosis. Spine (Phila Pa 1976)

1995;20:1399e405.
[17] Nuwer MR, Dawson EG, Carlson LG, et al. Somatosensory evoked

potential spinal cord monitoring reduces neurologic deficits after

scoliosis surgery: results of a large multicenter survey. Electroence-

phalogr Clin Neurophysiol 1995;96:6e11.

[18] Kim YJ, Lenke LG, Bridwell KH, et al. Free hand pedicle screw

placement in the thoracic spine: is it safe? Spine (Phila Pa 1976)

2004;29:333e42.

[19] Bergofsky EH, Turino GM, Fishman AP. Cardiopulmonary failure

in kyphoscoliosis. Medicine (Baltimore) 1959;38:263e317.
[20] Nachemson AL, Peterson LE. Effectiveness of treatment with a

brace in girls who have adolescent idiopathic scoliosis: a prospec-

tive, controlled study based on data from the Brace Study of the

Scoliosis Research Society. J Bone Joint Surg Am 1995;77:815e22.
[21] Wynne-Davies R. Familial (idiopathic) scoliosis: a family survey.

J Bone Joint Surg Br 1968;50:24e30.

[22] Legaye J, Duval-Beaup�ere G, Hecquet J, et al. Pelvic incidence: a

fundamental pelvic parameter for three-dimensional regulation of

spinal sagittal curves. Eur Spine J 1998;7:99e103.

[23] Nash Jr CL, Moe JH. A study of vertebral rotation. J Bone Joint

Surg Am 1969;51:223e9.
[24] Warren MP, Brooks-Gunn J, Hamilton LH, et al. Scoliosis and frac-

tures in young ballet dancers: relation to delayed menarche and sec-

ondary amenorrhea. N Engl J Med 1986;314:1348e53.

[25] MacEwen GD, Bunnell WP, Sriram K. Acute neurological compli-

cations in the treatment of scoliosis: a report of the Scoliosis

Research Society. J Bone Joint Surg Am 1975;57:404e8.

[26] Boyd SG, Rothwell JC, Cowan JM, et al. A method of monitoring

function in corticospinal pathways during scoliosis surgery with a

note on motor conduction velocities. J Neurol Neurosurg Psychiatry

1986;49:251e7.

[27] Suk SI, Kim WJ, Lee SM, et al. Thoracic pedicle screw fixation in

spinal deformities: are they really safe? Spine (Phila Pa 1976)

2001;26:2049e57.

[28] Glassman SD, Bridwell K, Dimar JR, et al. The impact of positive

sagittal balance in adult spinal deformity. Spine (Phila Pa 1976)

2005;30:2024e9.

[29] Cochran T, Irstam L, Nachemson A. Long-term anatomic and func-

tional changes in patients with adolescent idiopathic scoliosis

treated by Harrington rod fusion. Spine (Phila Pa 1976) 1983;8:

576e84.

[30] Ponseti IV, Baird WA. Scoliosis and dissecting aneurysm of the

aorta in rats fed with Lathyrus odoratus seeds. Am J Pathol

1952;28:1059e77.

[31] Schlegel JD, Smith JA, Schleusener RL. Lumbar motion segment

pathology adjacent to thoracolumbar, lumbar, and lumbosacral fu-

sions. Spine (Phila Pa 1976) 1996;21:970e81.
[32] Liljenqvist UR, Halm HF, Link TM. Pedicle screw instrumentation

of the thoracic spine in idiopathic scoliosis. Spine (Phila Pa 1976)

1997;22:2239e45.

[33] Morrissy RT, Goldsmith GS, Hall EC, et al. Measurement of the

Cobb angle on radiographs of patients who have scoliosis: evalua-

tion of intrinsic error. J Bone Joint Surg Am 1990;72:320e7.

[34] Rogala EJ, Drummond DS, Gurr J. Scoliosis: incidence and natural

history. A prospective epidemiological study. J Bone Joint Surg Am

1978;60:173e6.

[35] Carman DL, Browne RH, Birch JG. Measurement of scoliosis and

kyphosis radiographs: intraobserver and interobserver variation.

J Bone Joint Surg Am 1990;72:328e33.

[36] Haher TR, Gorup JM, Shin TM, et al. Results of the Scoliosis

Research Society instrument for evaluation of surgical outcome in

adolescent idiopathic scoliosis: a multicenter study of 244 patients.

Spine (Phila Pa 1976) 1999;24:1435e40.

[37] Weinstein SL, Ponseti IV. Curve progression in idiopathic scoliosis.

J Bone Joint Surg Am 1983;65:447e55.

[38] Betz RR, Harms J, Clements III DH, et al. Comparison of anterior

and posterior instrumentation for correction of adolescent thoracic

idiopathic scoliosis. Spine (Phila Pa 1976) 1999;24:225e39.

[39] Stokes IAF. Three-dimensional terminology of spinal deformity: a

report presented to the Scoliosis Research Society by the Scoliosis

245B. Skovrlj et al. / Spine Deformity 2 (2014) 241e247



Research Society Working Group on 3-D terminology of spinal

deformity. Spine (Phila Pa 1976) 1994;19:236e48.

[40] Weinstein SL, Zavala DC, Ponseti IV. Idiopathic scoliosis: long-

term follow-up and prognosis in untreated patients. J Bone Joint

Surg Am 1981;63:702e12.

[41] McMaster MJ, Ohtsuka K. The natural history of congenital scoli-

osis: a study of two hundred and fifty-one patients. J Bone Joint

Surg Am 1982;64:1128e47.

[42] Kim YJ, Lenke LG, Cho SK, et al. Comparative analysis of pedicle

screw versus hook instrumentation in posterior spinal fusion of

adolescent idiopathic scoliosis. Spine (Phila Pa 1976) 2004;29:

2040e8.

[43] Collis DK, Ponseti IV. Long-term follow-up of patients with idio-

pathic scoliosis not treated surgically. J Bone Joint Surg Am

1969;51:425e45.

[44] Dickson RA, Lawton JO, Archer IA, et al. The pathogenesis of idio-

pathic scoliosis: biplanar spinal asymmetry. J Bone Joint Surg Br

1984;66:8e15.
[45] Risser JC. The iliac apophysis: an invaluable sign in the manage-

ment of scoliosis. Clin Orthop 1958;11:111e9.

[46] Belmont Jr PJ, Klemme WR, Dhawan A, et al. In vivo accuracy of

thoracic pedicle screws. Spine (Phila Pa 1976) 2001;26:2340e6.
[47] Lonstein JE, Winter RB. The Milwaukee brace for the treatment of

adolescent idiopathic scoliosis: a review of one thousand and twenty

patients. J Bone Joint Surg Am 1994;76:1207e21.

[48] Lenke LG, Bridwell KH, Baldus C, et al. Cotrel-Dubousset instru-

mentation for adolescent idiopathic scoliosis. J Bone Joint Surg

Am 1992;74:1056e67.

[49] Rowe DE, Bernstein SM, Riddick MF, et al. A meta-analysis of the

efficacy of non-operative treatments for idiopathic scoliosis. J Bone

Joint Surg Am 1997;79:664e74.

[50] Aebi M. The adult scoliosis. Eur Spine J 2005;14:925e48.

[51] Brooks HL, Azen SP, Gerberg E, et al. Scoliosis: a prospective

epidemiological study. J Bone Joint Surg Am 1975;57:968e72.

[52] Lowe TG, Edgar M, Margulies JY, et al. Etiology of idiopathic

scoliosis: current trends in research. J Bone Joint Surg Am

2000;82:1157e68.
[53] Dubousset J, Herring JA, Shufflebarger H. The crankshaft phenom-

enon. J Pediatric Orthop 1989;9:541e50.

[54] Kim YJ, Lenke LG, Kim J, et al. Comparative analysis of pedicle

screw versus hybrid instrumentation in posterior spinal fusion of

adolescent idiopathic scoliosis. Spine (Phila Pa 1976) 2006;31:

291e8.

[55] Ponseti IV, Friedman B. Prognosis in idiopathic scoliosis. J Bone

Joint Surg Am 1950;32:381e95.

[56] Wilber RG, Thompson GH, Shaffer JW, et al. Postoperative neuro-

logical deficits in segmental spinal instrumentation: a study using

spinal cord monitoring. J Bone Joint Surg Am 1984;66:1178e87.
[57] Emans JB, Kaelin A, Bancel P, et al. The Boston bracing system for

idiopathic scoliosis: follow-up results in 295 patients. Spine (Phila

Pa 1976) 1986;11:792e801.

[58] Winter RB, Moe JH, Eilers VE. Congenital scoliosisda study of

234 patients treated and untreated. I. Natural history II: treatment.

J Bone Joint Surg Am 1960;50:15e47.

[59] Engler GL, Spielholz NJ, Bernhard WN, et al. Somatosensory

evoked potentials during Harrington instrumentation for scoliosis.

J Bone Joint Surg Am 1978;60:528e32.

[60] Dommisse GF. The blood supply of the spinal cord: a critical vascular

zone in spinal surgery. J Bone Joint Surg Br 1974;56:225e35.
[61] Bunnell WP. An objective criterion for scoliosis screening. J Bone

Joint Surg Am 1984;66:1381e7.

[62] Asher M, Min Lai S, Burton D, et al. The reliability and concurrent

validity of the scoliosis research society-22 patient questionnaire for

idiopathic scoliosis. Spine (Phila Pa 1976) 2003;28:63e9.

[63] Suk SI, Lee CK, Min HJ, et al. Comparison of Cotrel-Dubousset

pedicle screws and hooks in the treatment of idiopathic scoliosis.

Int Orthop 1994;18:341e6.

[64] Campbell Jr RM, Smith MD, Mayes TC, et al. The characteristics of

thoracic insufficiency syndrome associated with fused ribs and

congenital scoliosis. J Bone Joint Surg Am 2003;85:399e408.
[65] Nachemson A. A long term follow-up study of non-treated scoliosis.

Acta Orthop Scand 1968;39:466e76.

[66] Luque ER. The anatomic basis and development of segmental spinal

instrumentation. Spine (Phila Pa 1976) 1982;7:256e9.
[67] Roussouly P, Gollogly S, Berthonnaud E, et al. Classification of the

normal variation in the sagittal alignment of the human lumbar

spine and pelvis in the standing position. Spine (Phila Pa 1976)

2005;30:346e53.
[68] Shands Jr AR, Eisberg HB. The incidence of scoliosis in the state of

Delaware: a study of 50,000 minifilms of the chest made during a

survey for tuberculosis. J Bone Joint Surg Am 1955;37:1243e9.

[69] Ellis ER, Grunstein RR, Chan S, et al. Noninvasive ventilator sup-

port during sleep improves respiratory failure in kyphoscoliosis.

Chest 1988;94:811e5.

[70] Passuti N, Daculsi G, Rogez JM, et al. Macroporous calcium phos-

phate ceramic performance in human spine fusion. Clin Orthop Re-

lat Res 1989;248:169e76.

[71] Bunnell WP. The natural history of idiopathic scoliosis before skel-

etal maturity. Spine (Phila Pa 1976) 1986;11:773e6.
[72] Riseborough EJ, Wynne-Davies R. A genetic survey of idiopathic

scoliosis in Boston, Massachusetts. J Bone Joint Surg Am 1973;

55:974e82.

[73] Lee SM, Suk SI, Chung ER. Direct vertebral rotation: a new tech-

nique of three-dimensional deformity correction with segmental

pedicle screw fixation in adolescent idiopathic scoliosis. Spine (Phi-

la Pa 1976) 2004;29:343e9.
[74] Roaf R. Vertebral growth and its mechanical control. J Bone Joint

Surg Br 1960;42:40e59.

[75] Suk SI, Kim JH, Kim WJ, et al. Posterior vertebral column resection

for severe spinal deformities. Spine (PhilaPa 1976) 2002;27:2374e82.
[76] Myers MA, Hamilton SR, Bogosian AJ, et al. Visual loss as a

complication of spine surgery: a review of 37 cases. Spine (Phila

Pa 1976) 1997;22:1325e9.

[77] McDonnell MF, Glassman SD, Dimar II JR, et al. Perioperative

complications of anterior procedures on the spine. J Bone Joint Surg

Am 1996;78:839e47.

[78] Liljenqvist U, Lepsien U, Hackenberg L, et al. Comparative analysis

of pedicle screw and hook instrumentation in posterior correction and

fusion of idiopathic thoracic scoliosis. Eur Spine J 2002;11:336e43.

[79] Boos N, Webb JK. Pedicle screw fixation in spinal disorders: a Eu-

ropean view. Eur Spine J 1997;6:2e18.
[80] Vedantam R, Lenke LG, Keeney JA, et al. Comparison of standing

sagittal spinal alignment in asymptomatic adolescents and adults.

Spine (Phila Pa 1976) 1998;23:211e5.

[81] Asher MA, Min Lai S, Burton DC. Further development and valida-

tion of the Scoliosis Research Society (SRS) outcomes instrument.

Spine (Phila Pa 1976) 2000;25:2381e6.

[82] Youkilis AS, Quint DJ, McGillicuddy JE, et al. Stereotactic naviga-

tion for placement of pedicle screws in the thoracic spine. Neurosur-

gery 2001;48:771e8.

[83] Stokes IA, Spence H, Aronsson DD, et al. Mechanical modulation

of vertebral body growth: implications for scoliosis progression.

Spine (Phila Pa 1976) 1996;21:1162e7.

[84] Mehta MH. The rib-vertebra angle in the early diagnosis between

resolving and progressive infantile scoliosis. J Bone Joint Surg Br

1972;54:230e43.
[85] Newton PO, Wenger DR, Mubarak SJ, et al. Anterior release and

fusion in pediatric spinal deformity: a comparison of early outcome

and cost of thoracoscopic and open thoracotomy approaches. Spine

(Phila Pa 1976) 1997;22:1398e406.

[86] Emami A, Deviren V, Berven S, et al. Outcome and complications

of long fusions to the sacrum in adult spine deformity: Luque-

Galveston, combined iliac and sacral screws, and sacral fixation.

Spine (Phila Pa 1976) 2002;27:776e86.

246 B. Skovrlj et al. / Spine Deformity 2 (2014) 241e247



[87] Suk SI, Lee SM, Chung ER, et al. Selective thoracic fusion with

segmental pedicle screw fixation in the treatment of thoracic idio-

pathic scoliosis: more than 5-year follow-up. Spine (Phila Pa

1976) 2005;30:1602e9.

[88] James JI. Idiopathic scoliosis; the prognosis, diagnosis, and opera-

tive indications related to curve patterns and the age at onset.

J Bone Joint Surg Br 1954;36:36e49.
[89] Dwyer AF, Schafer MF. Anterior approach to scoliosis: results of

treatment in fifty-one cases. J Bone Joint Surg Br 1974;56:218e24.

[90] Fon GT, Pitt MJ, Thies Jr AC. Thoracic kyphosis: range in normal

subjects. AJR Am J Roentgenol 1980;134:979e83.
[91] Lagrone MO, Bradford DS, Moe JH, et al. Treatment of symptom-

atic flatback after spinal fusion. J Bone Joint Surg Am 1988;70:

569e80.

[92] Ransford AO, Morley T, Edgar MA, et al. Synthetic porous ceramic

compared with autograft in scoliosis surgery: a prospective, ran-

domized study of 341 patients. J Bone Joint Surg Br 1998;80:13e8.

[93] Nilsonne U, Lundgren KD. Long-term prognosis in idiopathic scoli-

osis. Acta Orthop Scand 1968;39:456e65.

[94] Allen Jr BL, Ferguson RL. The Galveston technique for L rod

instrumentation of the scoliotic spine. Spine (Phila Pa 1976)

1982;7:276e84.
[95] Hamill CL, Lenke LG, Bridwell KH, et al. The use of pedicle screw

fixation to improve correction in the lumbar spine of patients with

idiopathic scoliosis: is it warranted? Spine (Phila Pa 1976)

1996;21:1241e9.
[96] Schwab FJ, Smith VA, Biserni M, et al. Adult scoliosis: a quantita-

tive radiographic and clinical analysis. Spine (Phila Pa 1976)

2002;27:387e92.
[97] Aaro S, Dahlborn M. Estimation of vertebral rotation and the spinal

and rib cage deformity in scoliosis by computer tomography. Spine

(Phila Pa 1976) 1981;6:460e7.

[98] Richards BS. Delayed infections following posterior spinal instru-

mentation for the treatment of idiopathic scoliosis. J Bone Joint

Surg Am 1995;77:524e9.

[99] Machida M, Dubousset J, Imamura Y, et al. Role of melatonin defi-

ciency in the development of scoliosis in pinealectomised chickens.

J Bone Joint Surg Br 1995;77:134e8.

[100] Merloz P, Tonetti J, Pittet L, et al. Pedicle screw placement using

image guided techniques. Clin Orthop Relat Res 1998;354:39e48.

[101] Akbarnia BA, Marks DS, Boachie-Adjei O, et al. Dual growing rod

technique for the treatment of progressive early-onset scoliosis: a

multicenter study. Spine (Phila Pa 1976) 2005;30(17 suppl):

S46e57.

[102] Sahlstrand T, Ortengren R, Nachemson A. Postural equilibrium in

adolescent idiopathic scoliosis. Acta Orthop Scand 1978;49:

354e65.

[103] Lonstein JE, Bjorklund S, Wanninger MH, et al. Voluntary school

screening for scoliosis in Minnesota. J Bone Joint Surg Am

1982;64:481e8.

[104] Weinstein SL, Dolan LA, Spratt KF, et al. Health and function of

patients with untreated idiopathic scoliosis: a 50-year natural history

study. JAMA 2003;289:559e67.
[105] Carr WA, Moe JH, Rb Winter, et al. Treatment of idiopathic scoli-

osis in the Milwaukee brace. J Bone Joint Surg Am 1980;62:

599e612.
[106] Leatherman KD, Dickson RA. Two-stage corrective surgery for

congenital deformities of the spine. J Bone Joint Surg Br

1979;61:324e8.

[107] Thompson JP, Transfeldt EE, Bradford DS, et al. Decompensation

after Cotrel-Dubousset instrumentation of idiopathic scoliosis. Spine

(Phila Pa 1976) 1990;15:927e31.

[108] Liljenqvist U, Hackenberg L, Link T, et al. Pullout strength of

pedicle screws versus pedicle and laminar hooks in the thoracic

spine. Acta Orthop Belg 2001;67:157e63.

[109] Kosmopoulos V, Schizas C. Pedicle screw placement accuracy: a

meta-analysis. Spine (Phila Pa 1976) 2007;32:E111e20.
[110] Machida M, Dubousset J, Imamura Y, et al. An experimental study

in chickens for the pathogenesis of idiopathic scoliosis. Spine (Phila

Pa 1976) 1993;18:1609e15.

[111] Picknett T, Davis K. The 100 most-cited articles from JMB. J Mol

Biol 1999;293:171e6.

[112] Garfield E. 100 citation classics from the Journal of the American

Medical Association. JAMA 1987;257:52e9.

[113] Baltussen A, Kindler CH. Citation classics in anesthetic journals.

Anesth Analg 2004;98:443e51.

247B. Skovrlj et al. / Spine Deformity 2 (2014) 241e247




