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Abstract

Object—The number of citations a publication receives can be used as a surrogate for the impact
that article has made on its discipline. This study identifies and characterizes the most cited
articles in pediatric neurosurgical journals as of April 2013.

Methods—We examined four clinical pediatric neurosurgery journals. The 100 most cited
articles in the overall literature and the top 50 articles from 2002 to 2012 were examined. The
following information was recorded for each article: number of authors, country of origin,
citation-count adjusted for number of years in print, topic, and level of evidence.

Results—The 100 most cited articles appeared in three of the four journals: Child's Brain,
Pediatric Neurosurgery and Child's Nervous System. Publication dates ranged from 1975 to 2006;
21 were prospective studies, 64 were retrospective, and 81 were either class 4 evidence (case
series, n=70) or review articles (n=11). Citations ranged from 65 to 193 (mean of 90); average
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adjusted citation count per year was 4.5. The 50 most cited articles from 2002 to 2012 appeared in
Child's Nervous System, Pediatric Neurosurgery, and JNS: Pediatrics. Four were prospective
studies, 25 were retrospective, and 38 of the total (76 %) were either class 4 evidence (n=24) or
review articles (n=14). Citations ranged from 41 to 125 (mean of 54); average adjusted citation
count per year was 6.3.

Conclusion—An original paper in pediatric neurosurgery having a total citation count of 50 or
more, and an average citation count of 5 per year or more can be considered a high impact
publication.
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Introduction

The information age, while providing undeniable benefit to the medical field, has also
created a unique set of difficulties for today's researcher. The meteoric rise in biomedical
information and resources has often provided too much rather than too little information to
answer our questions. PubMed has over 23 million citations, and it is predicted there are
well over 50 million scholarly journal articles as of 2009 [1]. The doubling time for the
scholarly journal articles is predicted to be 24 years; if this proves true, by the year 2033,
there may be over 100 million scholarly journal articles in existence [1]. The study of
bibliometrics provides a way to quantitatively analyze the immense volume of biomedical
information that is currently available.

Citation analysis is defined as the construction and application of a series of indicators of the
impact, influence, or quality of scholarly work, derived from citation data [2]. Citation
analysis, first introduced many years ago by Eugene Garfield, can be used as a surrogate for
the impact of an individual article or a journal [3, 4]. In principle, the number of citations an
individual publication receives can be a quantitative measure of readership and,
theoretically, the ability of that article to generate discussion, controversy, change, and
further research. Recently, there have been several studies in academic medicine to establish
landmark articles within various specialties using citation analysis. This has been done in
anesthesiology [5], critical care [6], dermatology [7], emergency medicine [8], forensic
science [9-11], ophthalmology [12], orthopedics [13], otolaryngology [14], pediatric
orthopedic surgery [15], plastic surgery [16, 17], and urology [18, 19]. In 2010, Ponce et al.
published the top 100 most cited works in neurosurgery and a list of articles that had 400 or
more citations; so-called “citation classics” [20, 21]. There were, however, few articles in
which children composed the majority of the patient population. Out of their top 100 list,
only five could conceivably be classified under the topic of pediatric neurosurgery: (1)
Gardner's seminal publication on the development of syringomyelia (1965) [22]; (2) the
original pathologic description of dysembryoplastic neuroepithelial tumors by Daumas-
Duport et al. (1988) [23]; (3) the randomized trial of chemotherapy for children with
medulloblastoma by Evans et al. (1990) [24]; (4) the treatment of intracranial germ cell
tumors by Jennings et al. (1985) [25]; and (5) the description of shaken-baby syndrome by
Duhaime et al. (1987) [26]. The relative lack of representation of pediatric neurosurgery
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articles is due in part to the influence of adult neurosurgical topics that command much
larger audiences, such as oncology, vascular, and trauma. In fact, Ponce et al. did not include
a “pediatric” subcategory when classifying their top 100 most cited articles and the “citation
classics,” but they did include the topic of “CSF” for the latter with a total of four articles.
The purpose of this study is to locate and characterize the most highly cited contributions
within pediatric neurosurgery journals.

Methods

Journal identification

A search was performed in April 2013 using Thomson Reuters Journal Citation Reports®
(JCR) (http://wokinfo.com/products_tools/analytical/jcr/) for the year 2011. The terms
‘pediatrics’, ‘neurosurgery’, ‘surgery’, ‘brain’, and ‘neurology’ were queried using the
“Specific Journal Search” function within JCR. Journals that were related to pediatric
neurosurgery were identified. Journals that were not directly related to clinical pediatric
neurosurgery (i.e., related to basic science research) were excluded.

Citation analysis

A total of four journals were identified from the JCR search: (1) Child's Brain; (2) Child's
Nervous System; (3) Journal of Neurosurgery: Pediatrics; and (4) Pediatric Neurosurgery.
These journals were then compiled into a single search within Thomson Reuters Web of
Science [27]. This search returned a list of all articles (n=9,217) present from these journals
in Web of Science (WOS) records. These articles were then sorted in descending order
based on citation count. The top 100 most cited articles were extracted from this list for
analysis in April 2013. An additional search was performed in June 2013 using the same
criteria to identify the top 50 most cited articles over the last 10 years (2002-2012). An
‘adjusted’ citation count or index was calculated for each article by dividing the total
number of citations by the years since initial publication. This adjusted citation count can be
viewed as the average number of citations that paper has received each year since it was
published.

Data

The following information was obtained from each article: number of authors; institution;
country of origin; type of research (retrospective or prospective); topic (hydrocephalus,
oncology, vascular, trauma, functional/epilepsy/spasticity, congenital spine/tethered cord,
congenital cranial/craniosynostosis/arachnoid cyst, and other); and level of evidence (Levels
1-5 using the Oxford Centre for Evidence-Based Medicine—i.e., OCEBM—2011 Levels of
Evidence, Appendix 1, http://www.cebm.net/index.aspx?0=5653, and the accompanying
Table of Evidence Glossary) [28]. The abstract or, when necessary, the entire article was
read in detail to determine these characteristics and categories.
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Results

The top 100 overall most cited works within pediatric neurosurgery are listed in Table 1.
The top 50 most cited works within pediatric neurosurgery over the past decade (2002—
2012) are presented in Table 2.

Top 100 articles

Demographics—Three journals provided all the articles in the top 100 list: Child's Brain
(39 articles), Pediatric Neurosurgery (33 articles), and Child's Nervous System (28 articles)
(Fig. 1a). Articles were published from 1975 to 2006 with most productive single and 5-year
period being 1979 (n=9) and 1994-1999 (n=31), respectively (Fig. 2a). The number of
authors ranged from 1 to 20 with a mean, median, and mode of 4, 4, and 2, respectively. The
country of the first author was most frequently the United States (n=51), followed by
Canada (n=9) and Japan (n=9) (Fig. 3a). The institution with the most articles was
Northwestern University in Chicago, Illinois (n=5), followed by Hopital Necker-Enfants
Malades in Paris, France with four articles.

Topic of research, study design and level of evidence—The most popular topic
was oncology (n=28) followed by hydrocephalus (n=23) and vascular (n=12) (Fig. 4a).
There were 21 prospective studies and 64 retrospective studies. Based on the OCEBM 2011
Levels of Evidence Classification System, three articles were classified as level 2, nine were
classified as level 3, and seventy were classified as level 4. Eighteen articles could not be
classified, including 11 review articles and 7 “‘Other’ articles: introduction of a new pediatric
version of the Glasgow Coma Scale (overall rank no. 32); a survey of pediatric
neurosurgeons regarding the management of craniopharyngioma (no. 24); description of a
new surgical technique for moyamoya (no. 38); an introduction of the frontal and occipital
horn ratio (no. 75); a cross-sectional study of cognitive dysfunction in survivors of posterior
fossa tumors (no. 100); and two theoretical models of CSF flow (no. 67 and 97).

Citation analysis—The top 100 overall most cited articles were referenced an average of
90+£26 times (median 81; range, 65-193). The average adjusted citation count was 4.5+2.5
(median 4.1; range, 1.7-15.5). When comparing the adjusted ranking to the overall, the
change in position ranged from —55 to +91 with a mean absolute rank change of 21+19. Of
the 24 papers that had 100 or more citations, 17 (71 %) had an adjusted citation value of
>5.0. Of those papers with less than 100 citations, 17 (22 %) had an adjusted citation value
of =5.0. The paper with the highest combined citations overall (186, rank no. 2) and adjusted
citation count (15.5, rank no. 1) was by Bowman et al.

Top 50 articles in the last decade (2002—2012)

Demographics—Three journals provided all the articles in the top 50 list: Child's Nervous
System (38 articles), Pediatric Neurosurgery (11 articles), and Journal of Neurosurgery:
Pediatrics (1 article) (Fig. 1b). The largest number of articles (n=16) were published in 2003
(Fig. 2b). The number of authors ranged from 1 to 11, with a mean, median, and mode of 4,
5, and 5, respectively. The country of origin of the first author was most frequently the
United States (n=18), followed by France (n=6) and Italy (n=5) (Fig. 3b). The institution
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with the most articles included in the top 50 was again Northwestern University in Chicago,
Illinois (n=5).

Topic of research, study design and level of evidence—Hydrocephalus-related
research was the most common topic (n=13), then oncology (n=10) and congenital spine (8)
(Fig. 4b). There were four prospective studies and 25 retrospective studies. There was one
level 2 article, one level 3, and 24 level 4. The 24 articles that could not be classified were
14 review and ten ‘Other’ articles: three basic science (overall rank no. 6, 23 and 49); two
radiological studies on MRI landmarks for gestation and myelination (nos. 16 and 42); a
model of CSF flow (no. 3); an international survey on Chiari malformations (no. 18); a
pathologic analysis of the filum terminale (no. 50); and two neurocognitive studies (nos. 10
and 20).

Citation analysis—The top 50 articles over the last decade were cited an average of
54+15 times (median 49; range, 41-125). The average adjusted citation count was 6.3+1.7
(median 5.9; range, 4.1-12.3). When comparing the adjusted ranking to the overall, the
change in position ranged from —23 to +31 with a mean absolute rank change of 11+9. Of
the 22 papers that had 50 or more citations, all had an adjusted citation value of =5.0. Of
those papers with less than 50 citations, 15 (54 %) had an adjusted citation value of =5.0.
The paper with the highest combined overall (125, rank no. 1) and adjusted citation count
(11.36, rank no. 2) was by Herrero et al.

Discussion

In this paper, we present the top 100 most cited articles found in the literature and the top 50
cited articles from the last decade (2002-2012) in pediatric neurosurgery. Ponce et al.
recently published the top 100 cited in neurosurgery, yet there was a distinct paucity of
pediatric neurosurgery articles in this list [20]. This is due to the fact that pediatric
neurosurgical organizations are young and the readership is relatively very small compared
with adult neurosurgery. The International Society for Pediatric Neurosurgery (ISPN) and
the Pediatric Section of the American Association of Neurological Surgeons (AANS) were
both founded in 1972 and the American Society of Pediatric Neurosurgery (ASPN) in 1978.
Child's Brain was the first official journal of the ISPN, but split into two journals—Pediatric
Neurosurgery and Child's Nervous System—on January 1, 1985 when ISPN changed their
publishing company. The official journal of the ASPN is the Journal of Neurosurgery:
Pediatrics, which began publication initially as a quarterly supplement in 2004 but is now
monthly.

Our results

Based on citation analysis, an original (i.e., non-review article) pediatric neurosurgery
publication will achieve elite status amongst all publications from dedicated pediatric
neurosurgery journals (what we term a *historical classic’) if it acquires a total citation count
of 100 or more and an adjusted citation count of five or greater. Likewise, an article within
the last 10 years will attain similar status if it accrues 50 or more citations and, again, an
adjusted citation count of five or greater (what we term a ‘contemporary classic’). Citations
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in pediatric neurosurgery are dwarfed by those in the adult literature. Based on our search,
the highest number of citations for a pediatric paper was 193 compared with 1,515 as
reported by Ponce et al. in 2010, an almost eightfold difference.

The adjusted citation count produced significant shifts in rank for the top 100 (mean
absolute rank change 21+19, range, —55 to +91) and top 50 (mean absolute rank change
11+9; range, —23 to +31) lists. The time-adjusted citation count provides another metric by
which to judge the citation history of a paper. It can be viewed as a measure of the paper's
‘relevance’. A publication reaching high citation counts more recently will have a higher
adjusted citation count than an older publication with the same total number of citations.
Therefore, papers with both high total citation and adjusted citation values will likely still
retain relevance to a pediatric neurosurgeon's practice. Publications with a high total citation
count but low adjusted citation index are more likely of historical interest and may not
reflect the current knowledge, controversy, and clinical applications of the topic. Further
work could include the creation of a metric that creates a sort of ‘heat-index’ of an article
that would track the number and rate of change of citations over a particular time period,
such as a 2- or 5-year window. Such an index could provide the reader a better means of
identifying articles that are receiving high attention (i.e., relevance), while removing the
historical bias from citation count accumulation over time. Another possible measure of
relevance would be the number of times an article is downloaded from a journal's website.
This would likely provide the most up-to-date information on what topic(s) are currently
generating the greatest interest.

Many of the articles included within this study were clinical, retrospective with regards to
data collection, and uncontrolled (meaning there was a lack of identifiable comparison
groups). As such, they represent the lowest level of clinical evidence (level 4). If we are to
use bibliometrics—of which citation analysis is a part—as a means to analyze an author's
publication history and impact, then review articles deserve special mention. Review
articles, in general, are typically well-cited, particularly in the first few years of their
publication. There were 11 review articles in the top 100 list and 14 in the top 50. Although
the creation of a review article is time-consuming and can be of great interest to the
readership by synthesizing and summarizing data on a particular topic, it does not represent
original research (although an argument can be made with meta-analyses). As such, the
citations obtained by a review article should not be given the same weight as citations given
to a publication with an original contribution.

Our work has a number of limitations. The first is equating citation count with importance
and impact of an article [2]. The citation count may not accurately reflect an article's actual
impact on a field in the case of a review article, as previously mentioned [29]. There is time
bias with citations. Newer articles that are recognized as having important—even critical—
new information that are immediately relevant to one's practice simply may not have had
sufficient time to accumulate citations. We have attempted to adjust for this bias by
introducing the time-adjusted citation count.
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Our method likely missed a number of key articles by searching only journals that are
dedicated to pediatric neurosurgery. There are undoubtedly important pediatric neurosurgery
articles that were published in journals such as Neurosurgery or Journal of Neurosurgery
(before the introduction of the Pediatrics supplement) that we did not include. Also, the
accuracy—and thus quality—of citation analysis is dependent on the accuracy and quality of
the search engine that is used. Currently, there are three citation databases in existence:
Google Scholar, Scopus, and WOS. Google Scholar's database is more inclusive but has
multiple inaccuracies and less up-to-date citation information. Scopus database has a wider
journal scope but is limited to publications after 1995 compared with WOS, which includes
publications since the early 1900s [30].

Conclusion

Within the limits of citation analysis, we have compiled the top 100 most cited and top 50
most recently cited publications in pediatric neurosurgery. These lists provide a practical
guide to users wishing to familiarize themselves with some of the most important studies
within pediatric neurosurgery. We have introduced the time-adjusted citation count, which
can be viewed as the average number of citations an article receives per year since
publication as an attempt to quantify an article's ‘relevance’. Based on our analysis, a
‘historical classic’ is defined as an original paper with 100 or more total citations and an
average of five or more citations per year. A ‘contemporary classic’ is one that has 50 or
more citations and an average of five or more citations per year. Such lists should be made
available on web sites for ISPN, ASPN, or the Pediatric Section of the AANS/CNS and
periodically updated as a means to evaluate the history, evolution, and future direction of
research in pediatric neurosurgery.
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Fig. 1.

Pie chart presenting journals providing articles for a the top 100 overall most cited list and b
the top 50 most cited articles over the past 10 years (2002-2012)

Childs Nerv Syst. Author manuscript; available in PMC 2015 August 09.

B Child's Brain

B Child's
Nervous
System

OPediatric
Neurosurgery

B Child's
Nervous
System

B JNS: Peditrics

DOPediatric
Neurosurgery




1duosnuepy Joyiny 1duosnuey Joyiny 1duosnuepy Joyiny

1duosnuep Joyiny

Wilcox et al.

9
8
7
6
£ 5
S 4
3
2
1
0
1975 1980 1985 1990 1995 2000 2005
Articles Published Per Year (No.)
b
€
3
o

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Articles Published Per Year (No.)

Fig. 2.
Articles per year for a the top 100 list and b the top 50 list

Childs Nerv Syst. Author manuscript; available in PMC 2015 August 09.

Page 10



Page 11

Wilcox et al.

Portugal
South

Argentina Africa

Norway Norway

Korea Japan

South

Africa uK

Spain Turkey

Austria Spain

Netherlands Netherlands

German
J Germany

Australia
China

Italy
Canada
UK
Argentina
France
Italy
Japan
France
Canada

USA
USA

Fig. 3.

Acrticle counts by country of origin for a the top 100 list and b the top 50 list

Childs Nerv Syst. Author manuscript; available in PMC 2015 August 09.

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript



Page 12

Wilcox et al.

Peripheral
Nerve

Spine

Congenital
Spine

Congential
Cranial

Functional

Other

Trauma

Vascular

Hydrocephalus

Oncology

Peripheral

Spine

Functional

Vascular

Trauma

o) oguma:m_
Cranial

Other

Congential
Spine

Oncology

Hydrocephalus

42086420
-

uno)

Fig. 4.

Article counts by topic for a the top 100 list and b the top 50 list

Childs Nerv Syst. Author manuscript; available in PMC 2015 August 09.

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript



Page 13

Wilcox et al.

¥ 79 9T 60T 8T  £G2-8%Z :2T WaisAs snoaaN spliyD Asabinsoinau o1doosopus jo suonealjdwo) (966T) g AulayD ‘w4 doog ‘s uewyey ‘D 091
8¥7¢—€€C

2 vZ'e %9 01T A 'G ureag spjiyD "awolpuAs Jagapn-ab1ns Joy AwordassydsiweH (6/6T) @ Buonswly ‘N siuusq ‘g3 ¥ouUpusH ‘CH uewyoH
98¢-18¢ ‘8

¥ 8¢’ 9z €TT 9T walsAs snoAJaN SpIIYD “Apnis aAlelado-02 ueadoin3 e :ualp|iyd ul $)SA9 plouyoely (z66T) o J8yond ‘¢ aseeH ‘MY Janeqiaqo
YEE—86¢ ‘€T WaISAS sNOAIBN spl1yD “sewodi| [eloesoquiny [eNuaBbuoD (L66T) d JereN ‘d 1yoauxuIg| ‘r uoydld

14 q¢’L 4% 9TT 1 A 111831pNID ‘N JBLIBIN 87 ‘4 8]|3unig 'V BUBIgN L-YdNO|[87] ‘O 8S0Y-8luleS ‘O Ijjeuld ‘Q Ja1usy ‘N YeisZ v uyed-alisld
9£2-0¢€2 :£¢ A18bunsoanapN dLyeIpad ‘Jeli ubisap junys ay) wouy erep dn-mojjoy wisl-buo (0002)

4 268 9 9TT 14 N [18NOBIN ‘d %0quIBIS ‘@ 8UBIYD0D ‘S YIS ‘S sauleH ‘f Neld ‘4 doog ‘D 1jjeutd ‘O 8s0y-8lules o JBUIIN ‘T 8eid ‘T 8|1sed
ZrZ—££Z 16T A186.unsoanapN oLeIpad "dousLiadxa [euonniisul

¥ G8's 12 /1T €T 1eak-pT e JO sIsAjeur aA110ads0.1a1 ([RAIAINS JUNYS PINYS [eUIdS01gaiad JO SIURUILLISISP 10} YoJeas W (E66T) AD Uos|eD ‘Hr neld
L2E-TZE 0T WalsAS snoAJsN

SPIYD "NdSI 8y} JO asn1wiwio) uoneanp3 z66T-T66T aYl 40 AaAIns aAlleladood—snjeydsdopAy [eJownuou Jo Juswiyess)

€ L9 LT 1T 4" 38U} 10} S3DIABP JUNYS 4SO pajue|dwll A|mau Jo uo1edl|dwod 3siy 3y} Jo ASAINS v (#66T) o IPJBISA F 8S3UdIBIN ‘D 0000y 14
14 65 09 (44 T €02-26T -G ureld sp|1yd "pooyp|1yd pue Asueyur ul sewodi| feutds (626T) 1 INYdS ‘v@ sonig
TTS€0G :LT WalsAS SNOAIBN SP|IYD "UOIRIIISSE|d OHM

¥ 19°0T € 8z1 01 MBU 3} U0 paseq a9Ua2ssjope pue pooyp|Iyd Ul SIown) WalsAs snoAlau [enusd o ABojoiwspid3 (T00Z) M shined ‘HD a1y
9/-¢€/ 62 A1abinsounap JLIIeIpad "Plo Jesk T

¥ 09'8 8 621 6 uey} ssaj syuaired ur AwoisonoLIIuaA paiy) 91doasopuaoinaN (866T) IN SYBISQa0|A ‘f Jund ‘D 199n[eA ‘Q JNyLeIR|A ‘N UoIXng
€9-/G :Gz A1abunsouna oLieIpad

¥ 69’/ 01 0T /  91920buluBWOldAW Yyim sjuaiied ul AwosojnaLiuaA pliyl o1doasopus Aq snjeydaooipAy Jo Juswabeuey (966T) o Sauor ‘D 091
Ge—T

¥ vy a4 0T / :TT ureagd spjiyD "a1eds awoano pue Huiiods ewoD—Ia|ppol pue juesul ayy ul Ainful pesH (#86T) € JaNeYISIIH ‘CY Ipuowiey
0¥2—9€2 8z A1abansoinaN

¥ £6'8 S vET 9 JLIRIPad "SISA[eur SWO02INO Ue :AWOISOINILIIUSA PAIY} 91d0dsopuT (866T) TIN 48X 1B ‘1 AaeD M ungy ‘a Jakswoolg
T6T—Y.T :G urelg spjiyD “ualp(iyd ui Ainfui peay a1eAss Buimoj|o) sWOINO pue

¥ 90y 15 8T S wawiyeas ‘ABojoisAydouyred (626T) 3@ 1UNY T INYIS ‘17 yNue|ig ‘v uewlswwiz ‘1 Biagpjoo ‘OY Ajseydey ‘v@ aonig
MIINSYH L€ 65 i 14 €€-2¢ T Uledd sp|1yD 'SISOISOUAS [elueld Jo Awiojeue [euonound (G26T) TN SSON
29T—VST 1/ T WalsAS SNOAJBN SPIIYD "uoisuauadAy

[e1ueIORIUI paureISNS pue Ainful urelq oiewnel) YIm usipjiyd ul Awooaiued aalssaldwoosp Ajies AISA J0 [els) paziwopuel

z LT'ST [ 28T € v (T002) £ slfeqatL Y ButuuaH ‘@ s9ej/epn 'O Bnpy ‘3 sImaT ‘I PIBRYINQ ‘S UUBYS ‘C PI3judsoy ‘M Bing ‘v Jojhe L
0ZT-¥TT :¥€ A1abansoinaN

14 09'ST T 98T 4 JLITeIPad "8An0adsoud Jeak—-Gz e :awo0Ino epiiq eulds (TO0Z) W 03 ‘L BNWO ‘W[ WelD ‘O U0 ‘NY uewmog
GGT—GPT g ureag sp|iyd ‘uoijdailod

¥ 22S 62 61 T |eaibuns pue sisoubelp ‘suoneisajiuew uealoid s)i :paod Jeulds patayial ayl (9/6T) dY sAaiydwinH ‘g3 YoLpusH ‘CH UewoH
sSe|D  suolleip pasnipy  yues pasnipy  suoneld  uey apIyY

Author Manuscript

Author Manuscript

speudnol eaibinsounau oreipad ul sajaile Jeusnol paylo 1sow QQT doi 4O 1517

T alqel

Author Manuscript

Author Manuscript

Childs Nerv Syst. Author manuscript; available in PMC 2015 August 09.



Page 14

Wilcox et al.

SYE-0PE (TT WaISAS SNOAJSN SPJIYD
*A1abans Jo Aljenb pue uorleipe.ll JO plals 8y} JO aduanjjul :essoy Jo1iaisod ay) Jo siowny Jueubijew Yym uaJpjiyd ul awoaino

14 90'S z€ 16 9¢ 1en103]183u] (S66T) 4C YISIIH ‘D 8s0y-ajules ‘g JaIuay ‘W uyedj-alidid ‘O Ijjeurd ‘4 aluissnoe ‘7 1eunig ‘3 ydsiiH-addoH
M3INaY 90's 43 16 9¢ 852—G¢ €z A1abansounaN dreIpad “Bununys piny [euidsoiqaiso yo ABojotwapid3 (S66T) 4Q zeuswir ‘4D ueinpuog
¥8€—9/€ :ZT WalSAS SNOAJBN SPIIYD "Sased 8G 40 1odal B :UaIP|IYd Ul S3INZISS 8]qeloenul

14 €9'S 144 76 €€ 1oy AwoyoaisydsiwaH (966T) AH SIBIUIA ‘Y Jeues ‘1H 1uebnyd ‘@ uowmays ‘am spIsIys ‘DN etD-Aquapn ‘CAA %200ead
G9—09 :9 Wa1SAS SNOAJIBN SP[IYD "UoKRIOLIB1ep [en1da||aiul aAlssalboud :pooypliyd

€ 607 0§ 76 €e ur ewoise|qolInpalAl (066T) dC YSIH ‘v Uyed-aiidld ‘O 8s0y-a)ules ‘v Buelgn [ -yonoj|a7 ‘@ Ja1uay ‘3 yosiiH-addoH

¥ oLy 6E 6 ce ¥E€T—/2T :6T AabinsounaN d11eIpad "A1abins Jeinatiiuan 91dodasopul (€66T) HV UsYoD
£€—0€ ' Wa1SAS SNOAIBN SPIIYD "91eds ewod mobse|s) ay) JO UOISIaA

BYylo $8'¢ 9G 96 0e oueIpaed e :uaip|1yd BunoA pue syuesul ul [9A8] SNOIDSUOI 8y Bulssassy (886T) 1 Sewoyl ‘Y poids ‘v uosdwis ‘14 Ajj1ey
€0v—€6¢ 0T

ureag spjiyD “uoleIpe.l [eIued JO SSBUSAINDBLS pue AIoisiy Jeinyeu Jo esieiddeas yy—pooyp|iyd o sewol|b onewselyd (€86T)

14 0ce 99 96 0€ 7INYas ‘@ 8dnig ‘Ad #aer ‘S UOSISN ‘Of %201sUasoy ‘[N Z1eydS vy uewswwizZ ‘17 yniuejig ‘fd OUIAeS ‘TY 1a%ded
862—26¢ -7z A1abinsoinaN

¥ G9'G 44 96 0 OlIRIPad ‘dwoIpuAs 1oedwi-Buieys ayy Yim sjuesul Ul awodno wisl-buo (966T) L IPISS ‘I SSON ‘O UBRSHYD ‘OV awreyng

14 9L 1T 16 8z 8G9-G19 9T WaISAS SNOAIBN SP[IYD "Sas0IsouAsoluesd Jo wawabeuel (0002) A 9eydrelN ‘3 pneuly ‘3 alunale ‘q Jaluay
9vE-6EE ¥ Ureag spiyo Apnis

14 11T €L 16 8z [eatbojoyredooiul}d y—ualip|iyo ut sewoljfollbues (826T) o sAaaydwniH ‘g3 XoupuUsH ‘TH UeWOH ‘47 183289 ‘3 oplueD
ZVE-TZE '€ urelg spjiyD ‘swialsAs ada1d-auo pue a9a1d-aaiy) sy}

€ 2T S/ 86 9z 10 uosLiedwod |eand & pue Bununys jeauoilad-ojnNdLIUBA 40 suolealjdwod (£/6T) M einWemn| ‘St uosuIqoy ‘rV 1puowiey
202—¢€61

1TT Wa1SAS SNOAJSN SPJIYD "S821A3P Bu1aNpal-mol) pue SaAJeA S2URISISaI-3|qeIIeA pue J11eISoIpAY ‘ajqewwelbold Jo uostiedwod

MBINDY g ¥4 86 9z 1eanio —ABojouyds] Junys pue sbeurelpian0 (S66T) S 9zund ‘W MUl ‘M yni4 ‘O yosausg ‘d Jawaly ‘v 1oyosy
102-002 :92 A186ansounaN d111eIpad "Hodal Areutwijaid e :Ainful urelq oiewnel) 81aAas Buimoljoy uaipiyd BunoA

¥ 6T'9 8T 66 [e¥4 pue sjuejUl Ul asuodsal Jeinasen0lqaia) (L66T) H SBUOA ‘A UOLIBIAl ‘HS INSMBIUSIAN ‘INd Yaueydo ‘g apAlD ‘ad uos|epy
ey—6€ 12 A1abansoinaN

Bylo 92'S 12 00T vz oLeIpad ‘A1abInsoinaN dliIeIpad 40 A19190S URILIBWY 8y} JO ABAINS Jo s)insal :ewolbulieydoiuesd (¥66T) Vo piojues
9GT-GYT ‘0T uleig SpJIyd sased /{ Jo synsal [euonouny

14 or'e €9 20T € pue [eAIAINS—Pooyp|1Yd Ul sewowApuads [elueloenu (E86T) O 8S0Y-8IUIES ‘Q J8IUBY ‘X XN0Y ‘AL YISIIH ‘W uye-a11sld
6vZ—Eirz 6T A1abunsoinaN JLIyeIpad "aWo02IN0 pue Juawabeuew ‘UoIIRIUSSaId—pPI0d Paiayla) e Joy uodn pajeladoal

¥ 0z's 0s 0T 22 ewodi| feuids Jo ajaoobuluawojaAw yum siuaired €GT 40 sisAjeuy (€66T) DY Jasneq ‘dg SH0IS ‘O dUOTIIN ‘INC UewaH
S0E-68¢

¥ 00'E 0L S0T 12 ' ureag spliyD “Asped Jeigaiad ui Aonseds Jo juswieasy [ea1bins (8/6T) W 1zzenbs ‘o) euewoy-1ejoseg ‘o 16601g ‘WA ouese

LT

—8 18 WAISAS SNOAJBN SPIIYD “BNsSI] [eJga1a90 Pa1aasal AJjedlfins uo paseq sa1pnis :swiseds ajiaurjul Jo sayensqns [eaibojoydion

14 S0'S 143 90T 6T (Z66T) AM SPIBIUS ‘LW %000B3d ‘DA J1BWO0D ‘TN 8S048Q 1@ 1098S ‘A YBIN ‘JIN PI0JUI0D ‘SY J8Ysld ‘AH SIBIUIA
1014

MIINDY 9'6 ¥ 90T 6T  —98€ :8T WalsAS snoAlaN spjIyD "eljbuel eseq pue snuwrefey Jo Awoleue [euonaund (Zo0z) INC o4eAeN ‘O erodeq ‘1 [N 04a119H
Sse|D  suolieio palsnipy  yues pasnipy  suonelDd  uey apnly

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

; available in PMC 2015 August 09.

Childs Nerv Syst. Author manuscript



Page 15

Wilcox et al.

0¢-ST

14 06'€ S 8L ¥S 6T A1abansounaN d1a1eIpad ‘Burioyuow ainssaid [erueioeaul Buisn SaWOIPUAS 3JILIIUBA-IS JO UOITRIILISSEID (E66T) TH 2188y
262-182 G

¥ 622 08 8/ ¥S ureag spjiyD "s1uadsajope pue uaip|iya ul Ainfur peay paso|d Jo awodno JeaibojoyoAsdoinaN (626T) WH Biaquasig ‘SH uine]
2ST-6V¥T :22 AabunsounaN d111elIpad ‘susaned

v 88 9e 8/ % MOJ} 4SO pue aWo9IN0 :AW0ISOUIAISII0INILIIUSA PAIY) Ym snjeydadolpAy Jo Juswieal] (266T) A Wii4 ‘O BAOIBUWNOD
9/T-/9T g A18bunsoanap d1ieIpad "Apnis

dnoio ABojoouQ dueIpad-dnols) Jaoue) s,usIpjiyd PauIquio) Y—rewolse|qojinpaw abels-mo| yim swuaired ul (ET/A99 0ve'2)

uoneIpe.LI SIXeInau paonpal yium (0z/A92 009'E) UoIeIpe.LIl SIXednau asop plepuels Buriedwod el paziwopuel aandadsold

© JO s}Nsay (966T) L MBIA "¢ Aejuid ‘H UeWPISIS ‘T MOIBYD ] 840y T UNY ‘d Jouyna V[ SUsquals ‘d Asjuess 'y

4 6G'Y a4 8L 2] usayINIAl o poobBulT 'ty J8xoed ‘Or Us||V ‘T usisBueT ‘d utuosy 7 yBudIY INC BaAog ‘T 18ystiM ‘dd Sewoy L ‘N yosineQ
07Z—5Ez 2z A1abansoanaN o111eIpad "SISOISOUASOIURID

¥ 6SY v 6/ 25 aumns-a)6uis ul ainssaid [erueioenu] (S66T) AY pPIemAeH ‘CAA SSaudteH ‘NG Sauor ‘d9 Wlodjel ‘NQ uosdwoy |
OF—¥E ¥ WaISAS SNoAJBN SpJIyD “awodlno pue Aydeibowsg—abe

€ ar'e L9 6L 4] 40 sypuow 9g Jopun uaIp|1yd Ul salnfur peaH (886T) OA SUOTIN ‘INY Alsuueld ' sajteg ‘TN 19yKeE ‘HO BunAyDd ‘SA uyeH
4 'y £l 08 15 0T€-S0€ :€¢ A19BansounaN orreIpad “Ainfur peay |ejusprodeuou ul eaude Jo 9|0y (S66T) Y dined ‘A [eod ‘1Q uosuyor
14 T€C 8. 18 05 G/€-G9€E v Uredgd sp[1yD "salqeq UIogMaU Ul Jown) uteid (86T) S MOH ‘H BIBYO ‘N BWEPO v NyexeL
% 9T'2 18 28 8y GTT-T8 :T ureag spjiyD ‘sewojjided snxajd proioyd Jo yuawieasy [eai1bins pue sisoubeiq (G/6T) V4 Zo4anno ‘ry 1puowirey
14 €8'c 2L 28 8 62¢—LT¢ :TT ureag spiyD “Adesayy [ealfins Jo synsai wia)-Huoj :snjeydadospAy sjnuesul (86T) ¢ UoIBUIIIBM 1V Jaydewy
ZGT-8Y1

¥ ar'e 29 €8 V% :G WIISAS snoAdsN splIyD Apnis dn-mojjos wisl-Buo e :Awoloziyl 101191sod 8AN2919S (686T) [ 4919d ‘T 420083 ‘] SUaly
2889 :9z A1abunsoanapN oLIreIpad "UaJp|Iyd Ul urelq 40 seale Juanboja

U1 SUOIS3] 4O UOIYasal 8y} Ul AXe10313)s ssajawely pue ‘Buiddew 18211109 ‘|HIAl [euonauny 4o A)jin paulquiod (L66T) Lr einy

14 G2'S 8¢ 8 vy ‘M URBOT ‘S BIMOIOH ‘H 0gnsiO ‘d BuemH ‘Y sAsiydwinH ‘CH UBLIYOH ‘INC 93eIa ‘A SHMIN ‘T sojnododeliy ‘S uols|dels
14 §5¢C 9. 78 144 €CT-ETT . Ureag spliyd “uaip|iya ul ewned) peay Buimoyjoy eljBuef |eseq Jo sainful (086T) L 0J0WOUT ‘H 0JOWINY ‘A e
26T—G8T ‘g A18bansoinaN dLeIpad 'Sased BTT 40 MalIAa) dnoiD Jadued S,usipjiyd Y—usipjiysd ul sewol|b

14 ¥6't S¢ 78 4% wiarsurelg (966T) [ 19349Bd ‘N BIBM 1 Aejuid ‘L BaAog ‘H 1T ‘g 9110y ‘v UewiswwIZ 1 LGV ‘Y uelded
6.

—99 :TT WAISAS SNOAJBN SPIYD "2NJeJall] Ul JO MBIASI pUB S3SBI SAIINJASUOD /T JO JusWaBeURIN—UBIP[IYD Ul SUOIRWIO)[ewW

¥ Wy 8¢ G8 €F  SnousAoLIaLIe [e1gaIaD (S66T) H ZaleAlY ‘W eXeue] ‘S Yyasapoy ‘A agJay[elA ‘Y 09BUOIA--RIdIRS) ‘A UeldZ ‘4 INH ‘d selunelse
Tg—:T ureag spiyd “(anbruyosy sburjmoq)

2 92’2 Z8 98 Fa'4 abe oueIpad Ul WalsAs snoAlau [esjuad Jo S1SAD pirepAy o Juswieasl [ed1bIns (S/6T) VL BIeAsNS ‘3 Buiimoq ‘Y ealie)d
28T-//T :/ WaIsAS SnoAJaN spjIyD “ewowApuada

14 S0y Zs 68 6€ ur s1030ey onsoufioid 2160]01sIH (T66T) W OI0GHL “H M3140S ‘g 0110d T BWIed ‘W 118YBIAl ‘LN BUBPIOID ‘W 01YD ‘A J8RIYdS
¥S2—1¥z 192 A1abunsounap d111eIpad 1ounfpe

MIINDY 95’ €z 68 6¢ |enuassa ue :A1abins Asejjnpawesiui 1oy Burionuow piod jeurds aaneladoesiu] (L66T) £4 uteisd3 ‘A snejaq ‘M Janequiod
¥ 182 T 68 6€ J¥—1€ 6 Uredg spjiyd ‘Juswieal) [ealbins pue suoljelapisuod dlworeue sewodi| jeurdsenul [enusbuo) (z86T) Hd Uewdeyd
0/T-GST :TT ureig spjyD sweiboibue dn-mojjos sy pue ainpadoid

IETle) 0T'e 69 06 8¢ 1e2161ns MaUu € JO UOIIdNPOIIU|—IUBWIRaI] [2216.NS S} pUe USIP]IYD Ul aseasip eAoweAol (¥86T) A Bgeu] ‘A ewiysnsiey
sse|D  suolieip palsnipy  yues paisnipy  suonelDd  uey PV

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

; available in PMC 2015 August 09.

Childs Nerv Syst. Author manuscript



Page 16

Wilcox et al.

90T

14 (444 78 1L 9. —86 8 Utedg sp[1yD "pooyp|Iyd Ul sewolfuiusw |ejueloeul 0 SOSHBIoRIRYD (T8ET) M eamedeL ‘O 1eIyd0 ‘S 1BeM > oues
PHT-LET 1§ Ureag spiyo "uaip|iyd a1jeydasoipAy

¥ 602 68 1/ 9/ u1 Bununys Jaiye SWOIPUAS 8191LIUBA-H|S BY} 10} uolssaidwodap [esodwaigns (626T) 93 HOUPUSH ‘CH UBWIOH ‘OY SS8UjoH
4

MIINDY £ze 59 1/ 9/ 1/ WAISAS SNOAJSN SP|IYD "SI0WNY Ulelq POOYpP|IY JO SIOAIAINS WIS)-Buoj ul s)oiep aAubo) (T66T) £ JoXoed ‘W1 Jasne|o
MIINDY ST'2 88 T 9/ ¥9-/G :9 ureag spjiyD "Adesayroipel Buipsebas Asianonuod sy ewoibulreydoluesd (086T) TV Jaydewy
672-GPz 62 A1abunsounaN oLi1eIpad ‘snjeydadolpAy oureipad ul sanifepow Buibewi ajdinw oy azis

1810 08'v L€ <L €L JeINOLIUBA JO S1BLINSS JesUl| VY :0l3el uloy [endiodo pue [ewuoid (866T) N 83e1D ‘S IINL ‘DN dIsSO ‘I 8Xelq ‘ag UokeH,0
692—092 :£2 A196.unsoanap oLreIpad

¥ 00V €S Z. €l 'sisAJeue aseq elep :(] LeIYD) aWOIPUAS UOITRIUIBY UleIgpUIY 8y} pue Saljewloue [eigananoluesd Alewlld (S66T) HY S9Zausin

14 yT'g 1€ ZL €L T62-G82 ST WaisAs snoAIaN spl1yd “1sAd prouyoese o} yoeoldde 91dodsopu3 (666T) H UNH ‘SA WIM ‘NC 104D
6.€-T9E 0T WaISAS SNOAJIBN SP[1YD "dnielall| 8y JO

¥ ¥8'€ 95 €l 69 MB3IASI pue s1Iodal aseD)—aduadsa|ope puR POOYP|IYD Ul SwisAInaue [elueioeul drewnel ] (766T) CIN SUlBBIH ‘O3 elAainmus A
9626 -8 WalSAS SNOAIBN SP[IYD "a18d0jaAwobulusw

14 8r'e 19 €l 69 UMM UJOg UBIP|IYD JO SUOIFEDIdW0d pue awodno wisl-buo (¢66T) £4 UMII ‘QQ dUBIYI0D ‘g BUIAI] ‘d HOquIBlS
€26 ¢ A19BINs0INaN 2111RIPad "8WO0IIN0 [eIUID Y soueseadde Buifew aouruosal d1iaubew Jo UoNe[a1i0d :siown)

€ 62 8y €L 69 wigs Urelq 4o uoeolyisse|d o16ojoipey (966T) [V UdIAOMIEG ‘SIA SpJempT ‘D 0SSNy ‘M BJep ‘AN Sopeld ‘TN uleqyasid
0/-€9 :/z A1abunsounap d111eIpad ‘siuaied GGT 40 Apnis 10Y09 Jeak-us) Y—pooyp|iyd ui snjeydadsolpAy

14 95y {534 €L 69 104 >{0013n0 W3)-Buol 3y L (L66T) QY PremAeH ‘4 ssauieH ‘WM JojAeL ‘A plagaibnjuiay ‘03 sBulwwiy ‘1 Assed
/6-T8 8 Ureig sp|1iyD "dn-moj|o}

14 I 8/ v/ G9 wua)-Buo y—uoneiped aaneiadoisod pue Asblns 10a11p Aq pajeast (ewoulwiab) ewoesuld (T86T) IN 1UBINSIRIA ‘Y OURS
€06-T8¢ :9¢ A1abunsoinaN

JBsylo €19 qT 17 59 oLeIpad "snjeydsdoipAy Buesiunwwod ul suonesind Jo [apow v (2002) o Siaeq ‘4 uewing ‘v of|aisoy ‘1 Buayz ‘| Joub3
€2—/T ST Wa1SAS SNOAJBN SP[IYD "ainjelall] 8y} JO M3IASI © pUe Sased

¥ €0y iR v/ g9 €/ 10 sisAjeue uodn paseq |02010.d Juswieal) e ;ewolAoonse anAoojid Jejagalad (266T) WM Jeeusjon ‘cr oo ‘D usalg
66T—€6T € urelg spliyo

14 90'¢ 26 122 99 "pooypj1yo pue Aouesur ul swsAinaue [eriale |ejueloeul (LL6T) MIA eleqiys ‘3 oduelg ‘d 8sd|d ‘f 0Jepuld ‘IND eplawlyY

14 T2¢C S8 SL €9 O¥E-62€ G Ureag splIyD "siowny wals ureiq oLreipad jo Asdorg (626T) 3¢ PIOJPOOA ‘gL J418S ‘HA [3619Y

14 12C 18 S/ €9 20E-G6¢ 9 Utedd spj1yd "pooyp|iyo 4o swisAinasue [ejuesoenul (086T) O 19e4] “1Q 21014 ‘D BIedIT ‘N Bs0IeD
GGZ—817¢ :9€ A1abansoinap oLIIeIpad "9oualiadxa [euonnISul Jeak-usAss e :sainjie} Jo ABojons pue [eAIAINS

14 16'9 vT 9L 19 unys pingy feuidsolgeia (00z) INL 861099 ‘JH syand ‘St suidoH 1 01OUBDIAR[IIA ‘O SUO|[BAA ‘O 8nbane ‘TNl MIDIN
G6T—98T :6T A1abansoinap oLIeIpad “Juswabeuew Ul ewwa|Ip e :sewol|h

14 08'€ 85 9L 19 orwrereyjodAy/Aemured ondo (€66T) N B1aquasio ‘@ ujusr ‘37 183298 ‘1L XINY 'INC 3eId ‘dY sAsiydwni ‘CH uewyjoH

14 G8'e GS 1l 85 ¥T-9 :6T A1abansounaN d141eIpad ‘sewolbuAreydoiuesd pooyp|iyd Jo SUOIIasal [ealpey (£66T) OQ SUOTIN ‘I BNWO |

¥ 802 16 1l 85 0£-¥2 :Z ureag spiiyd "anbiuyds) pue adusiadxa :AWO0ISOINILIUSA PAIY) SN0BURINAIRY (9/6T) £33 NIUSOM ‘dIN Siakes
062-282 :z€ Asbansoinap oLieipad "Ainful 1e abe pue A11anss Ainfur jo 1oedw) :pooypiyd ui Ainful

14 26 0z LL 85 ureiq onewnes} Buimoy|os Anjige [enodjsiut Jo A19n038y (0002) [ PIJUSSOY ‘A NolLeH ‘S 8SI0 ‘D eddodle ‘A uosiapuy
sse|D  suolieip palsnipy  yues pasnipy  suonelDd  uey apnly

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

; available in PMC 2015 August 09.

Childs Nerv Syst. Author manuscript



Page 17

Wilcox et al.

12-GT: Tt A19Bnsoanap o1I3RIPad "POOYP[IYD Ul siown) essoy Jorislsod oy pareas sjuaired ui Ainful

1BYy10 £1'8 6 59 00T Ie||80a189 0] A1epuodss uonounysAp sAnIuBod JUSISIad (S002) 3 Y1es|aH ‘L Jepun ‘g uassauuo] -ang ‘¥ 19puns ‘O Buluuoy
GOY—/6€ €T WalSAS SNOAJBN SPIIYD "uaJp|iyd ui ewoibuAreydolueld

€ Ty 6% 99 56 10 Juauileal} Jo syNsal Wis)-Huo (L66T) DIN Mejieg ‘L 9y ‘g 1soiquy ' eliazuebs “ 0jj9g 'O 19WOL ‘INY 1UB|lIA
90¢—€6T T ureig

14 LT 00T 99 56 SPIIYD “UaIP|IYD U1 8sessip eAOWeAO|A, Je[naseA0.qalad Jeal) 0} Jdwsne uy (G/6T) S 01eS ‘N BWEPOY v NyexeL ‘T 1nzns
8€—9¢ :9 Urelg spj1yD ‘soAiqwia uewny jewioude

1Yo 002 96 99 56 pue [ewsou ayr ul Aemyied pingy reurdsolgaiad sy Jo Juswdojansd (086T) IN BPNSEA ‘S 010WNSIBIA ‘H epueH ‘M eXesO
£62-622 8T A1abunsoinaN

MBINDY $T'E 89 99 56 aleIpad ¢uoneniseb o Japlosip e :suolewloyjew olydessAp xajdwod Jo sissusBoAiquia ayl (Z66T) TN 931 ‘SIA seld
9YE—LEE 1§ Walshs

M3INDY Y4 v/ 99 S6 SNOAJIBN SP|IYD "MaIAaJ e :A11onseds Jo Juawieal) ay) 10j Awo0loziys Jo1iaisod aAndsas (686T) IN Uuryor 1S Walo4 ‘Y noqqy
GT—T :0T ureag spjiy) . sisoibueuAs-oAw-oeydasus, 1yelb ajasnw

14 €T €8 19 26 lesodwsa) Aq ssessip eAoweAow Jo Juswiress L (E86T) [ 0 ‘Y BeUBL ‘Y 1US] ‘N BPNXNS M 1yseAeqo ‘1 epiyonsy ‘S 1yonaxeL
£9G6-8GG 1T WaISAS SNoAJBN SpJIyD sewolbuAreydoluela pooyp|iya

€ Ly °1% L9 26 ur sulaped ain|iey pue sawodnQ (866T) Od 486.ng ‘YA 1804 ‘AN Weley\ ‘L Ueytl ‘1d sHemyp|o9 ‘r qeust ‘Od Jaysi4
809509 :8T WaISAS SNOAJBN SPIIYD "uaJp]iyd BunoA ur AwolsondauaA paiyl 21dodsopus 4o synsal

¥ 60'9 6T 19 26 a3 JO SIsAjeue uy ¢uapuadap-abe AwoisojndLusA paiyl 21dodsopus Jo arel $$329ns 8y S| (2002) VT SINYui0I9) ‘| swasg
T9E-8GE 6

¥ 6T'C 98 39 06 ureag spjiyD ‘dnoib-abe aueipad ayp ui swisAinaue [eiuesdenu] (Z86T) FH UeWHOH ‘g3 Yo1pusH ‘dY sAslydwnH ‘gg s1101S

14 68T L6 89 06 89T—FGT € Uredg Sp[IYD "S8sed £ JO M3IABI B 1UBIP|IYD Ul sewowApuads [eiuesdenu] (£26T) M II1L ‘Yd uonod

14 €0¢ 56 69 18 60€-10€ :G Urelg Sp|1YD "SUOHIBIUI JUNYS JeINILIUBA JO Juswabeue|n (6/6T) 4 SiAeQ 'V Judied ‘N uslg,0
G—€T

¥ 602 68 69 /8 9 Uuread sp[IyDd "UaIpP|IYD Ul SUOIIRWIO)BW SNOUSAOLISLIE JO SIsAjeue [ealul]D (086T) H epueH ‘N OlowiyseH ‘1 erelniAl ‘> Lo

14 281 66 69 18 08—/ T urelg sp|1yd "92uadsajope pue pooyp|1yd ‘Aouesur ur swishinaue Aiolie e1ga1a (GL6T) DO adeIQ 11V Jaydewy
S/¥—/9v ‘G ureig

4 90'C 26 0L 08 spiuD “sisausboyyed uoneipe.sod—awoipuhs eAowreAow pooup|iyd (626T) [V IpuoWIeY ‘T 0]INIaD M webuisenyeley

14 €ee LL 0. 08 L0Z—€6T 0T Uredd spIyD "a41f 40 Jeak 1sa1y ays Buinp siown) ureiq (€86T) L BHWOL ‘1Y Ipuoirey
8¢€—0T€ S

€ 90C ¢6 0. 08 ureag spj1yD 'UOIII8SA [€10} pue [eried Jo sHNsal aAlesedwod :pooyp|Iyd Ul BLIo)Se|qo|INPSN (626T) L BNWOL ‘IV Ipuowirey
19-09 :6€ A1abunsoinaN

MIINDY 002 e1 0. 08 oureIpad sdnouf si ojul uoiedIye.s Jo s1daduod Juasaid ;ewoise|qo]INPaIN (£002) CL PleuogoeN ‘g pooy ‘rY Jexoed
0Sy—/Ev :TZ WalSAS SNOAJIBN SPIIYD "SWSAINaUR G/ UM UBIP]IYI SAIINIBSUOI GG JO MBIASI

¥ G/'8 / 0l 08  :Steak gT Japun pabe ualp|iyd ul swsAinaue [eiueioenu] (5002) v auuezQ ‘9 yasapoy ‘H zaleAly ‘S iredereddnpp ‘d selunelse]
6S2-GG¢ ‘T utedg sp[1yd "aj3oobuluswioldAw yum

MIINDY ¥8'T 86 0. 08 sjuailed Ul UoIRULIOY[BW LIBIYD-POULY JO Juswabeuew pue suoneisaiuel (G/6T) dd sAsiydwnH ‘g3 %oLpusH ‘CH UewjoH
(444

—GTz :8z A1864nsounaN dlireIpad sewowApuada [elugioeaul UM UaIpjiyd BUnoA AJaA pue sjuejul ul s101oe) d1soubold (866T)

€ 197 or 0. 08  dnoi9 ABoJodUQ dLIRIPad ‘T UNY ‘SH UBWPaLIS ‘JIN UBYoD ‘Od 486Ing ‘JIN ZUMOIOH VY PIOJUES ‘d[ J8YdSIM “Md Jaupng
sse|D  suolieip palsnipy  yues pasnipy  suonelDd  uey apnly

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

; available in PMC 2015 August 09.

Childs Nerv Syst. Author manuscript



Page 18

Wilcox et al.

3WaYIS UOITRIIISSE[D ,90UBPIAT JO [9A37] 3U3D) PIOJXO,, TTOZ U} U0 Paseq 3]91e 3y} J0j 9UBPIAS JO SSBJd 3Y SI ,,SSe|D,, PaJiIl uwinjod ay L “(uonearjgnd
[eniul 8ouls sieak Aq papIAIp SUOIIED JO Jaguinu) Xapul Uoirend paisnipe sy uo paseq si (,yuey paisnipy,) Yuel puodss sy "suoneno mel Ag Japao ues Buipusossp ay) siussaidal yuel 1si1y ay L

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Childs Nerv Syst. Author manuscript; available in PMC 2015 August 09.



Page 19

8YE-TFE 102 WASAS SNOAIBN SPIIYD

; available in PMC 2015 August 09.

Childs Nerv Syst. Author manuscript

Bylo 68'S Gz e} 8T “eljoAwobuLIAS pue uolewIO W | LiRIYD JO Juswabeurw ay) uo AsAlns [euoieusaiu] (4002) d Yoquiais ‘3 uewlyos
9%7/—62/ :TZ WalSAS SNOAJBN SPIIYD

2 G/'9 8T G 1T ‘[endsoH [elows A S,ualpliyD e soualadxa [ealbins :uaipjiyd ui sewolbuAreydoiueld (5002) INY uewmog ‘| eIWO |
GZv—2y :6T Wa1SAS SNOAJBN SP[IYD "uoneuljaAw pue uoielAB ‘Answolq

13Y10 0L's 8¢ LS 9T [e4ga.90 10§ Sy tewpue| [euoneisab [ewlou (1Y [e38d (€002) © Begas ‘H assiig ‘N ysjew|3 ‘3 [aaueyd ‘O [1e
9ET—62T 8T WalSAS SNOAJIBN SPIIYD "doualiadxa Jeak-g ue :Ainful peay a1anas Yim uaip|iyd Jo

14 S¥'S €e 09 GT  8WOJIN0 pue s1030e4 1soubold (Z00zZ) O 0920y I ‘Y oJeqieqg 'O esoy 8@ ‘g ULl ‘S ouel|nd ‘IN BAseld ‘W 1aIelyD
£e-/7 :8¢ A1abunsounaN dLiIeIpad “snjeydadoipAy juspusdap-lunys Jo sousploul ay) uo Jredas ajpoobuluswolaAw

14 0¢'9 144 9 14 auLaINeAul J0 19819 3y L (€002) SN 01ZpY ‘N uosuyor ‘NG UsyoD ‘dr Jaunig ‘N uonng ‘N uediny
182792 8T WalIsAS SNOAJBN SP|1YD ¢moy

MIINDY 28'S 12 %9 1T ‘uaym ‘Aym :A1abansolnau oureipad ur Burlonuow [eaifojoisAydoinau anneladornul (zooz) A sieled ‘TN ueziy ‘4 efes
TTY—S0b 102 Wa1SAS SNOAIBN SPIIYD ¢3W0IN0 8} dduaNn Ul

% T2 1T %9 1T 510308} Uo1yMm :abe Jo Jeak T uey) SSa] JO SluesUl Ul AW0ISOINILIUBA paiy} o1dodsopu3 (002) M Jaubepn ‘a Yooy
T06—688 :TZ Wa1SAS SNOAIBN SP[IYD “SISOISOUASOIURID Ul UOITeWI0)|ew

M3INSY 008 8 79 T eIy (5002) @ Jsiusy ‘3 1INIdUBID ‘4 8|jaunig ‘4 1aqIY ‘3 pneuly ‘O 8s0y-8lules ‘d ojeuuads ‘O 1jjeutd
TZ-ST Tt A1ebBInsoanaN oLIreIpad "POOYP|IYD Ul Slown) essoy Joriaisod 1oy paleasy syusired ul Ainful Jejjagals

Bsylo Gz'8 9 99 0T 0} Alepuodas uonounysAp aAubod uaisisiad (G00z) 3 Yes|eH ‘1 Jepun ‘g uassauuo ] -ang ‘Y 19puns ‘Q Buluuoy
687—8Y :6T WalsAS snoAIsN splyd sisouboid

14 0.9 6T 19 L puesisoubelp [ereusid :uoiewlo[ew Jsx[ep-Apueq (€00z) 4 8l1sunig ‘d 10Sked ‘N 1seppog ‘v Uye-aiisld ‘O ule|
¥9E-8GE TZ WaISAS SNOAJISN SP|IYD "ainjessli|

M3INSY 3e'8 [ 19 , 3yl Jo mainal e :eAowelow oLireipaed Joy A1abins uoiesiieInaseAsy (5002) A uesaues ‘g uosdwoyl ‘AT Bung
809509 :8T WAISAS SNOAJBN SPIIYD "UaIp]Iyd BunoA ur AwolsoinaLuaA paiyl 1dodsopus Jo synsal ay}

¥ 60'9 € 19 / 10 sIsAjeue uy ¢uspuadap-abie AwoisojnaLusA paiy} 91dodsopus Jo ared $$329Ns ayl S| (Z002) W SINYUK019) ‘] swisag
22—6T 6T Wa1SAS SNOAJBN SP[IYD "Urelq Jel [e1a) Ui abewep aAirepixo Buidonpul wolj uoisnyiadai-eiwayasi

1BYo 06'9 a1 69 9 siuanaid unaiodoapAiz (€00z) M oulliy ‘T Ifeuoysag ‘v [eJaqeH ‘S 8pa@ ‘3 njBoueide ‘v njBose|os ‘| njbosejos
19-09 :6€ A1abunsounap oLIeIpad

MIINDY 002 k4 0. S 'sdnoJB sil 0Jul uoiredlIRAS JO S1daoU09 Juasald ;ewoise|qo]INPaN (£002) L PleUOdIeN ‘49 ooy ‘T Jexded
0Sy—/EY T2 Wa1SAS SNOAIBN SPIIYD "SWisAInaue G/ YIM UaJp|IYd SAIINIFSUOD GG JO MBIASI SIeak

¥ 88'8 ¥ T/ ¥ GT Japun pabe uaip|iyd ul swsAInaue [eluesdenu] (S002) v auuezo ‘O yasapoy ‘H zaleAly ‘S nedefeddnpn ‘d selunelse]
£0£-182 :9¢ A19bunsoinap oLeIpad

JETNTe) 16'9 i 9/ € 'snjeydasoipAy Burneaiunwiwod ur suonesind Jo [apowl v (2002) o SiAeQ ‘4 uewing ‘v ofja1soy ‘7 Buayz ‘| Joub3
GGZ—8Y¢ 19 A1abinsoanaN o1I1eIpad "soualiadxa [euonninsul Jeak-usass e :sainjie) Jo ABojoNs pue [eAIAINS JUNyYs

4 8T'L 6 6L ¢ pny [euidsoiqaiad (200g) L 861039 ‘IH syand ‘St SuidoH ‘1 019UadIARIIIA ‘O SUOIBAN “Or anbandT ‘LIl MIDIN
70—98€ ‘8T

M3INDY 9e'TT 4 [yl T walsAs snoAtaN spiiyD “erjbueb jeseq pue snwejey) Jo Awoleue [euonound (200z) C 04eAeN ‘O eloseg ‘1IN 0JalieH
sSe|D  suolleip pasnipy  yues pasnipy  suoield  uey apy

Wilcox et al.

2T02-200¢ steak ay1 wouy sjeuanol [eaibinsoinau aLieipad ul sajoiue feusnol paid 1sow og doi Jo 1517

¢ ?olgel

Author Manuscript Author Manuscript Author Manuscript Author Manuscript



Page 20

Wilcox et al.

€88-8/8 07 Waishs

% 681 6¢ 44 9e snoAJaN spiiyD “Asabins a1doasopuaoinau ul suonealjdwod Jo asuspioul (¥00Z) HIN gees ‘T [9U80 ‘MH 18paolyds
£T5-90G :2Z WAISAS SNOAIBN SPJIYD "99UBPIOAR J18Y} pue suoiealjdwod aye| pue Ajies :uaipjiyd

14 629 0z 144 9€ ur AwosonatiusA paiyy 91dodasopus (9002) L HWOL ‘W[ JUBIS ‘D BLUBAR|Q ‘[ UBLUNSY 'Y Blied-|1 'Y OLeAeN
MIINDY or'y VA% 4% 9¢ 6Y9-T9 6T WAISAS SNOAJBN SPIIYD "UBIP|IYD Ul Slowny p1od jeulds Asejinpawenu (£002) 4 utelsd3 ‘g paaid ‘|9 ojjer
JAsVAIA 7N

T2 WaISAS SNOAJBN SP[IYD “awoy ‘AlSIsAIUN J1[OYIeD ‘1]|aWaD 091ulfd1]0d 8y} Je aduattadxa ay) :ewolbuAieydolueld

% 0SS 1€ 44 9g 10 Juawieas) [ea1Bins ay} Jo s)nsal wid)-buo (5002) O 0920y 1A ‘IN eddeD ‘9 urnquie ] 7 IWISSeN ‘W 1][2Jep[eDd
9T8-808 ‘T WaIsAS snortsN

M3INSY €9'Gg 62 [ ve spIIyD ‘mainsl e—sewolBulieydoruesd auieipad Jo Juswabeuew ayl ul Adesayy uoneipey (5002) W Iexeindejey
TOE-G62 :8€ A18BINs0INaN JLIIeIPad "UOIJ3jul PUB UOIdUNY JUNYS [e3U0}IadOINILIIUBA

€ 05y 1% St %3 151} JO UORBINP 3y} U0 dousladxa aamelado [ealbuns Jo asuanjyul 8yl (S002) ¥ 8ISdM ‘Ad aueiyd0)
/8T-6.T :Z SoleIpad-A1abunsounaN Jo eulnor "Ajewour | adA L Le1yD ayy o Aloisiy

¥ 0C'6 € 14 0€ [eanyeu ayL (8002) O 0990y 1A 'O IULINGUEL ‘g IULIONad T IWISSEIA ‘A OJBIYD 'V BSSBIN ‘I 1]19.ep[eD ‘S ouBionoN
MaIney 1T'§ Ge o 0 GZG—806 :0Z Warshs snoAIaN splIyD suimi pautofuod yo ABojoAiguis syl (7002) HIN Uewyney
MaINSY 118 s€ 14 0€ €GT-EYT :0Z Walshs snoAsa spiiyD sewol|f waisurelg (700z) A paald ‘v ybnegiyoy-issig ‘19 ojrer
9-T :6€ A1abansounaN oLireIpad

% 097 44 12 0€  ‘uaipjiyd ul sdwnd uayojoeq [eIBYTRIIUL JO SuoITealdwoD (£002) TN J8XIBM ‘W1 P/ ‘g swetd “wAA B1aqo 1 yooo9
£Y2—-2€2 :6T WaISAS SNOAJSN SPIYD "SISOJ8]9S SNOJ3CNI YIM UBIP|IYd

14 0Ly N4 LY 62 u1 ewolfaoase (199 Juelb jewApuadagns (£002) TV OInese ] ‘4 AMaiusign ‘r seBuo ‘4 BSOS ‘O 04e3INZ ‘A 199D
699-299 :ZZ WaISAS SNOAIBN SpJIyD “ureq ainyewiwi Buidojansp ui snjeydadoipAy

2 98'9 91 8y 12 Aemyzed Jouiw pue ,So1wreuAp pinjs jeurdsolgaiad ul A10ay} UonnjoAs,, o esodold (9002) D 09204 1A ‘S 10
M3INSY 08'% 014 514 L2 055-0vS 6T WaisAS SNOAIBN sp[1yD “1oedwi pue asned :uolyew oyfew || Lelyd ayL (€002) SIN seld ‘Od suoTon
02-€T :GZ WaisAS SNoAJIBN SPJIYD “SIsAJeue Aelieololw WYNHIW AQ BUWIOISR|OUNIaI JO SISaUablIown) YlIM pajeldosse

Bylo geer T 6v €2 SVYNYILW JO UoIeIlNuap] (6002) X BIA *AC UIT ‘Or BusyDd ‘r nX 't Busyz *A nyz ‘N oeA ‘c ur ‘r BueA ‘cr oeyz
£v—6€ :6€ A19BINS0IN3BN JLIIRIPad "UOI18Sa) JowN) Ureiq papinb-aoueuosal

14 067 8¢ (514 € -onsubew o3 BuiBew Josus) uoisnyip Jo uonedljddy (£002) VM I1H 1D HMNIL ‘H NIT “INY NYD ‘dy efewwn |
/%9 :9€ A1abunsounap oLI1eIpad "uaip[iyd BunoA

4 Sty 9 61 ford ur Ainfur ureiq a1rewinel) BUIMO||0) SWOIINO 40 SI010IPald (2002) T 48wl ‘Hd Juems 7 sqqoD-Buim3 ‘YN peseld
MaINDY 118 / 617 ford 8v2—9¢€Z £ A1aBINsoInaN dLIreIpad "MalAal patepdn ue :aWoIpuAs pJod palayial (L00zZ) 4 Janequiod ‘INS Ma
95E-6VE :0Z WIISAS SNOAJIBN SPJIYD "UOIBWIO[BW | LBIYD YlM syuanied 10} uoissaidwodsp essoy

14 9G6'g 0€ 0§ 1Z Jopzisod Jo synsai [ed1BInS (¥002) L BNWOL ‘O SUOTIN ‘O O][110d-S8]eZU0D ‘Y 1IPRYS3S 'O BLUIBARIQ ‘Y OJIeAeN
T9-9G :TZ Wa1SAS SNOAJBN SPIIYD "UaJIp|Iyd Ul pinjy [euidsoagasad 4o Bununys Joy s1s1ayed auodijis

¥ STA] 12 0§ T¢  pereuBaidwi-onolgnue yim soustiadxe [entul (5002) TN AAsT 'Y [eIpUBr 1Y Bouuag ‘SIN YJed ‘SH J9Z3BN ‘IH uekiy
9Lv-TLY

16T WaISAS snoAJaN spliyD 'sisouboud pue sisoubelp [ereuasd :wnsojjed sndiod Jo sisausby (002) © 10suod ‘N a1puy

18y10 0T's A 18 0z ‘d Maelog uen ' eueld |0isidwe) 'V 1099 ‘D WNeQSWEPY ‘4 UIMST ‘4 JayaIy ‘C ploButed ‘A Jaysix TN preino
€/9-999 :6T WaISAS SNOAJISN SPJIUD

¥ 0z's e 25 6T *Aunful ureq o1eWwINRI] 819ASS UM UBIP[IYD Ul Awojolueld aalssaldwodap Are3 (£002) Or 181ad ‘O usbbai4 ‘v 1febi4
Sse|D  suolieio palsnipy  yues pasnipy  suolelDd  uey apnly

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Childs Nerv Syst. Author manuscript; available in PMC 2015 August 09.



Page 21

Wilcox et al.

GZPT-6TYT 122 WaISAS SNOAIBN SP|IyD "Aelreoloiw spnosjonuobijo Ag sanssi

Childs Nerv Syst. Author manuscript; available in PMC 2015 August 09.

80UBIOS dlseq 98'g 9 154 87  SNOAJaU [e3ay uewny ul Buljyoid wNHOIIW 9pIm-awiouss) (9002) X BIN ‘SH 0BIX ‘XX BUBIN ‘OQ uns ‘T A BNH ‘T 0eyZ
0SZT-6EZT € WaISAS sNoAtaN

MIINSYH €89 A 194 114 SPIIYD "MaIARI B uoleWLIO[eW | Lielyd durelpad 8y L (2002) M S3XB0 ‘NN eloys ‘I seqnoT ‘tIN Al19AT 'Sy sqanL
0T—€ :6T WAISAS SNOAJIBN SPJIYD ¢lewou Ajjeal aouereadde

Byo 0Ty 05 134 14 [eLUIOU B Y}M B[eulLLIB) wnjiy e S| (E00Z) V ¥elod ‘D njborepbeg ‘3 1wapi3 ‘S UBU| ‘S JaABSUBIBA ‘N NOJ8S
169-269 :z¢ Washs snortsN

¥ 009 144 a4 154 SPIIYD "dn-moj|0} Wwisl-Buo| pue S1008) 4SH :UO34UI JUNYS pINYy [euldsogalad (9002) d Ssewwsa|idya ‘IN UOYIUIA
G0Z-S6T :8€ A18bansounap oLireIpad "Asds|ids 1oy Aw0108qo] [e10dwia) dLieIpad

14 0cy 67 474 514 (€002) M SiaW|0D D OBH ‘|A UOSUDSOH ‘Y eAeBieyg ‘IN A3|1eauM ‘T UBMIIN ‘L J8pAUS "M yAuoly ‘'gq rejpuls
8¢E—€¢Ce

MBINDY 197 47 A% ey 102 WaISAS SNOAJBN SP[IYD "suoljewlojfew | LielyD Jo sissusboyred pue ‘swiioy olworeue ‘A1oisiH (y00z) 3 uewliyos
111-€1/ €2 WaIsAS SNOAJSN SP|1YD "ualp|Iyd

¥ 002 kA A7 [ u1 suonoaul unys Bunuanaid ur swalsAs Junys pareubaidwi-onolgnue Jo Aoealyya 4o 3987 (£002) £ 9IS ‘d ue
1/8-898 :0Z Wa1sAS SNoAISN SPIIYD

¥ 197 FAd o 4 'sainpado.d 21dodsopusoInau JO ainjie) JO uoniulsep pue suonedljdwod wusl-buo (#002) Ve SINyualolo ‘| swasg
0L¥—GS :6T Waisks

JENTe) 0gYy 8y ey Ty SNOAJSN SP[IYD "suoljewojfew urelq [e1a) o Buibew YIN (€002) d Jolieured ‘N pielio ‘H [aunig ‘O JalAsT ‘D pneghey
182-692 :£2 WalSAS SNOAJSN SPIYD "MaIAR] B :SIS0ISOUASOIURID 8Inns

MaINSY LT, 01 ey 147 8]6u1s yum uaipiyd o uswdojaAsPOINSN (L00Z) L BHWOL “Md 8¥ed TN weyBuiuund A Z33dS ‘X uowis-ddey
4 05'S 1€ 44 9 069-6.9 :TZ WalsAS snoIaN spyiyD “ewioiBukreydoluesd Jo uonossal [edlpey (5002) O oleadnz
SSe|D  suolieio palsnipy  yues pasnipy  suolelDd  uey PV

Author Manuscript Author Manuscript Author Manuscript Author Manuscript



Page 22

Wilcox et al.

Apn1s [enpiAipul ue uey) 1anaq Aj[esausab s mMalnal 011eWaIsAS e ‘skeme m<o_

9z1s 109)48 abire| A1an 1o able| e si a1ay) y1 dn papelb ag Aew [aAs) {[lews AIaA SI 9zIS

103449 9IN|0SqR dY} 3SNL23Q IO ‘SAIPMIS UaMIag AdUa1SISUOIUI JO asnedaq ‘(0D Id suonsanb yolew Jou seop OD1d Apnis) ssaudaiipul ‘uoisioaidwi ‘Ayjenb Apmis 4o siseq sy uo umop papelB aq Aew l8ne,,

Buluoseas paseq-wsILeYosIA

Buluoseas paseq-wisILeyosIA

Buluoseal paseq-wsILeydsIN

'/

Buluoseas paseq-wisiLeyIaN

e/

Qmm_vam pajjoiuod
Al[ea110181Y 10 ‘|011U0D
—9se0 'sa118s-85eD

Qmm_vam paj|0Jiuod
Al[ea110181Y 10 ‘|011U0D
—ase0 ‘sa118s-8se)

gSoIprs
pajj011u0d AjfeaLioisiy
10 ‘s8IpNIS [043U0D
—3sD ‘s3149s-9seD

Q%Em

110yo9 ansouboid
Aipenb Jood

10 ‘sa1pnIs |041U0d
—asB) 10 $8149S-aseD)

g..uancﬁm
90UdJ8a1 JUBpUadapul

-uou Jo Jood,, 10
‘S3IPN}S |0J3U0I—3SeD

Qmm_‘_mm.wmmo

Q%Em
dn-mo0]104/110409 Pa]]04IU0D PAZILIOPURI-UON

QA.Em_o_t:m 8 1snw dn-moj|oy} o uoneinp
3y} swey wusl-buoj Jo4) “Wwiey uowwod

B 1IN0 3|NJ 0} SIaquINU JUBIDIHYNS BJe 313y}
papinoid (aoue|(1anins Bunayew-isod) Apnis
dn-moj|04/11040d Paj|0Iu0d Paziwopuel-uoN

Q%Bw
dn-m0]]04/140402 Pa]|0JIUOI PAZIWIOPURI-UON

leL
e
paziwopuel JO Wie |0u0d 10 ApMmS 1oyoD

Qmemucﬁm 8ouaJayal parjdde Apusisisuod
INOYIM S3IPNIS IO ‘SAIPNIS SAIINIASUOI-UON

%_QE% WOpUBJ-UOU |90

[eL) paziwopuey

108}43 d11eWRIP YUM Apnis
leuonrensasqo (Ajjeuondaoxa)
10 e} paziwopuey

108}49 O1jeWRIP YUM Apnis
|euonrensasqo (Ajjeuondsoxa)
10 [e11} paziwWopue. [enpIAIpU|

108448 D11BWRIP YUM Apnis
[BUOIIBAIRSTO 10 [eLl) paziwopuey

sa1ps 110yod uondaou|

Buipuljq pue psepuels adualayal
paijdde Ajpuaisisuod yum
S3IPNIS [BUOII8S SSOJI [ENPIAIPU]

Qmmocsmess_o
1ea0] 01 Buryorew mojfe
18y} SASAINS JO M3IABI J1TeWBISAS

S[el) paziwopuel
10 M3IA3J D11BWIBISAS

[et
T-10-U JO S[el)) paziwopuel
10 MaIA3J 211BWIRISAS

10843 dljeWelp
Yum Apnis [euoreAIasqo

10 ‘Inoqe uonsanb ay Buisiel
aJe noA juaiied ay) yum

Jel} T-J0-U ‘SaIpNIS |0IU0I
—95BD PaISaU JO MaIABI
2178WIA)SAS ‘S[el) paziwopuel
10 MaIA3J D11BWIRISAS

sjeLn
T-10-U JO S[el paziwopuel
10 MaIA3J 211eWRISAS

sa1pNIs 110yod uondaoul
0 M3IA3J D11BWIBISAS

Buipuiq

pUE pJepue)s 8duslajal
paijdde Ajuaisisuod

Y)M SBIpNIS [eUO019as
SS019 JO M3IABI J1TeWBISAS

(sasnsuad 10) sAanins ajdwes
WOpUeJ JUaLINI pue [e07]

(Buiusaios)
¢a1lymypom
1591 (Uonalep
Ajea) siys si

(swieH
JuBWIeal] ) ;swiey
VY 8y) aJe ey

(SwureH juswieal])
¢suley NOWINOD
ay) aJe Jeym

(suyausg
Juswieal]) ¢djay
uonuaAIBIUI SIY) S80Q

(s1souboud) ¢Adesayy
B ppe J0U 0p am
41 uaddey [11m Yeum

(sisoubelq) ¢areinade
1s9] Buriojuow
10 ansoubelp siy3 s|

¢wiajqoad
8y} SI UOWWO0I MOH

G P

o7 Pre

£ PR

o€ P

el Pre

uonsand

Author Manuscript

[82] 20uapIAS JO S|aAs] BUIDIPAL PASE]-80UBPIAS 10 811USD PIOJXO TTOZ dYL

€9l|qel

Author Manuscript

Author Manuscript

Author Manuscript

; available in PMC 2015 August 09.

Childs Nerv Syst. Author manuscript



