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[Abstract

AIM This studyaims (1) to evaluateand synthesise the evidence for the postoperative
outcomesatter seoliosis surgery for children witterebral palsy@P), and (2) to identify
preoperatiyve risk factors fadverseoutcomesaftersurgery.

METHOD Medline, EMBASE, CINAHL and PubMed were searched foglevant literature
Included sudies were assessed for risk of bias gishe Cochranefiective Practiceand
Organisation of Carol. Quality of evidence for overall function, quality of life (QoL),
gross motor function, caregiver outcomgstormity correctionand postoperative
complications.werassessed using GRAOBrades of Recommendation Assessment,
Development.and Evaluation).

RESUL TS Fifty-one studiesnet inclusion criteria, including 3%ase series desigriRisk of
bias was high-across all studi€s average god deformitycorrectionwas achievedhe
trend appears positiier caregiver and QoL outcomes, biére wasninimal to no change
for gross motor or overall functiomdonsistent measurement limiteghthesisA mean
overallcomplication rate 088.1% (95% confidence interval 27.36053.3%) was found.
The quality of evidence was very low acrosdualictionaloutcomes.

INTERPRETATION Limited high-quality evidencexistsfor outcomesfterscoliosis
surgery in‘children with CRa procedurassociateavith a moderately high complication rate.
The interventiomppearsndicatedfor deformity correctionbut currently there is insufficient
evidence tormaks=commendationfor this surgeryas a wayo alsoimprove functional

outcomesgaregiver outcomesnd quality of life.
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Outcomes afteBcoliosis Surgerfor Children withCP Review

What this paper adds
e Scaoliosis surgery in children witterebral palsyias a moderately high complication
rate(38%).
e Surgeryisindicated for deformity correction but eviderisdackingfor improved
functional outcomes, caregiver outcomes, and quality of life.

[main text]

Children withcerebral palsy@P) have an increased risk of developing scolib3ike

incidence variebut isgenerally accepted to be betwe28% and 25%.In a total population

of 666 children with CP agedygarsto 18 years in Sweden, 17% had mild scoliosis while
11% had moderate or severe scoliosis based on clinical examination, with the ris
developingisceliosis increasing with age and severity of motor impairriéetlow levels

of evidence of studiesxamining risk factors for the emergence and progression of scoliosis
in children with"CP (Gross Motor Functi@iassification SysteffGMFCY levels IVto V)

make it difficultto draw firm conclusion3.

The, definitive treatment for progressive scoliosis in children with CP is surgical
intervention with the aim to halt curve progression, level the pelvis, and achievéguad
and sagittal balanéeMost consider spinal fusion for curves that progress beyond 50° or
those that have.caused a dietation in functional sitting howeverthere are no agreed
criteria for recommending spine fusion surgery to parents/guardians andchobnisie widely
divergent.€riterid for their surgical decisiamaking®

For'anyproposed medical intervention, the diagnosis, course of the disease, goals of
treatmentand-risls and benefits must be carefully considér&dr children with CP who
have scoliesis, othexrssociatedomorbidties may be preserieforesurgery including hip
subluxation/dislecation, spagti, pulmonary function, gastrointestinal issues and poor
nutritional status, seizure disorders, and coagulogafinesemayincrease the complexity of
management and potentially be determinants of the risks versus benefits of surgical

correction
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Medical indications foscoliosissurgeryin children withsevereCP are conflicting,
with variable benefitbut a rsk of substantial complicatiofiOverall complication rat
ranging from 4%6 to 70% with a perioperative death rate ofo07%havebeen reported
Othercomplications include respiratory compromise and infection, wound infections,
metalware complications, pseuddhrosis, urinary tract infections, gastrointestinal
complications, severe bleedirand spnal cord dysfunctiory"*°

Facilitated bygrowing use of the World Health Organizatioternational
Classification of Functioning, Disability and Headth a commofanguage, activity and
participation outcomes are increasingly being recognised as implantdnath families and
cliniciansin,decision-making**?*However, therés limited evidence of the benefit versus
risk of scoliosis surgery in children with Gfth respect taghesemeaningful postoperative
outcomes.

The primary aim of the review is gvaluateand synthesisthe evidence fothe
clinical postoperative outcomes afsmoliosis surgery for children witbP. The secondary
aim is toidentify preoperative risk factors for complications and/or poor outcaifiies

surgery.

METHOD
The protocol ferthis reviewasregistered with the PROSPERQO register of systematic
reviews(http://www.crd.york.ac.uk/PROSPERQOggistration number CRD42015024984.

Eligibility criteria
Published/studies regarding spinal surgery for children with CP and scoliosignalededf
they met the following criteria

(1) They werecategorised as level b 1V studies using the National Health and
Medical Résearch Council (NHMRC) levels of evidefit€or intervention studies this
included randomisednd pseudorandomisedntrolled trials (level lI111-1), comparative
studies withseoncurrent controls (&), comparative studies without comparative controls
(111-3), andscase series wharavas greater thahO (level IV). Level llIto IV studies were
included givenythe known lack acdindomised controlled trigiin surgical intarentions and in
this population. For prognostic studies this included prospective cohort studiesljlevel |
retrospective cohort studies (level8) and case series wherevas greater thabO (level
V).

(2) More than 50% of the participeswere children with CP aged®18 years.
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(3) Involvedall approaches and types of instrumentation ursaginal surgery for
scoliosis. Studies involving other surgical procedures conducted withsathe surgical
episode (k. hip surgery) were excluded.

(4) Outcomes were reported separately for children witra@@included one or more
of the follewing:*overall function, gross motor function, quality of life, parent or carer
outcomesy scoliosis curyand pelvic obliquity correctioand complications

Studieswvere also included if thyeexamined risk factors for poor postoperative

outcomes:

Sear ch methodsfor identification of studies

Relevant articles were identified by searching OVID MEDLIEEBASE, CINAHL, and
PubMed with all'searches restricted to articles published in-p@gewed journals in

English from 198Qo October 2015. The following search strateging OVID termsvas
used:(cerebral palsy AND (scoliosis / su [surgery] OR spinalon/)) OR (cerebral palsy
AND scoliosis/ep. Review authoralso searcheceference lists ahcluded studies and other

narative reviews.

Study selection
Study eligibility'was assessed by two of the review authors (RT andwitd)independently
reviewed titles and abstracts of eaakdst If the inclusioncriteria weremet, fulltext studis

were independently evaluated.

Data extraction

For included studieslata werextracted based on the Cochrane recommendétiopswo
authors (RT and AH) and incled study details, study desidtHMRC level of evidencg®
characteristics.of the study sample, details of the surgical interventicoarmrison group
if applicable;outcomes measured, effects of the interverainauthor conclusion$n
studies invelving participants other than those with CP, only outcomes data reported
separatelysfor children with CP were extracted. The data extraction form is aviadable

study authors.en request.

Assessment of risk of biasin individual studies
Risk of bias was assessed for individual studies using the criteria for reviews conducted by

the Cochrane Effective Practice and Organisation of Giamep because othe likely lack

This article is protected by copyright. All rights reserved



of randomisedstudies. Each article was assessed as low, brgimclear risk fosix criteria

(seeepoc.cochrane.org/epspecificresourceseview-authors.

M easures of treatment effect

REDCaprdatarcapture tddhnd Stata v14.0nvw.stata.comStataCorp.College Station,
Texas)were used for data management and analysis. Outcomes data for inditudies
wereextracted and treated as whole group data, even in the sitidies two surgical
techniques were comparbdcause athe heterogeneity in techniqua&ariation in
measurement meaanly trends could be reportéal functional outcomes, gross motor
function, quality of ife, and parent or cagever outcomesOutcome measurement wasre
uniform for'curve and pelvic obliquity correction aomimplicatiors. SiImmary statistics were
used to describe meahort-and longeitermdeformity correctionand length of stay
outcomesRandam effects logistic regressimas used taletermine overall complication rate
and the odds of experiencing at least one complicationd$todies that measured
complication rate as the proportion of participants who experienced at leastropkcation
(minor andbrmajor).Studiesreportingasseiations or correlations of poperative factors

with poor pestoperative outcomegre presented in tablerm.

Assessment of.the quality of evidence and recommendations acr oss studies

The GRADE(Grades of Recommendation Assessment, Development and Evaluatten) sys
was used to assess the quality of the evidence. It is an ewgietirg tool, endorsed by the
World Health Organization and widely used, including in Cochrane revfamtsich rates

the quality of the evidender outcomes of interest across the studies and overall as well as

the strength of recommendation for use of the intervention.

RESULTS

Char acteristiesof included studies

Fifty-one studiesvere includedrom a total of 224itles and abstracts screenétjureS1

(online supp@rting informatiorshows the PRISMAlow diagrant* of included studies and
TableSI (online. supporting information) shows characteristics of included studies. Only one
study was prospectiVé and the majority were case series35) or cohort studiesnE9).

Inclusion criteria were generally describgdtin 30 studie exclusiorcriteriawere not

stated. Fortywo studies included only children with CP, whereas stueliesincluded

children withmixed neuromuscular conditions<7) oradolescent idiopathic scoliogis=1)
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or both 6=1). Descriptive informatiorabout participants was often missing. Only nine
studies used the GMFCS to describe the saamdein these studies over 75% of the sample
were classified as GMFQO8vel IV to V.**"?* Twelve studies includegosterior approaches
to surgeryonly, 33studiesincludedposterior approaches combinedstagedanteric
posteriorapproachewhile approach was not reported, or was not definegdudicipants

with CP, in‘six studiesLength of follow-up varied greatly among the studies @ahexcept

for five studied®%*28 did not state measurement time points oy there not standardised.

Only six studies reported any missing data or loss to foliA?2%-26:272%1

Risk of biasassessment
There wasfan overall high risk of bias within and across included studies as sfi@biein
Sl.

Outcomes
For each outcome, measurement time points were inconsistent, poorly defined, or not
reported between and within the studiesbleSlI (online supporting informatiorghows

which specifi¢. functional outcomes of interest were reported and how they weseratka

Overall function

Twelve studies feportedutcomes related tverall functiof®?4272%3238 pyt with function
measured differently betwestudies. All studies primarilynvolvedparent report through
guestionnaires or interviews and included iternsutoverall health and fuction, pain, social
and communication, and upper limb function. Ombp studie$’*?used validated
guestionnaires (POSNA questionnaire, CRH.D, respectively) to measure overall function
pre and postoperativelin thesetwo studies, the trend was towards no change in overall
function but reparted improvement in the functional areas of pain or comfort postopgrative
The remaining'studiesere limited by dack ofpreoperative comparisgmndretrospective
assessmery-parentsvithout baseline dataith a high likelihood of recall bias. Bparity in

outcome _measures useant thatt was not possible to analyseerall effect.

Quiality of life

Three studies reported quality of life (Q6t>>% however, QoL was defined and measured
differently in these studies. One studgeda valicateddiseasespecific tool(CP-CHILD) to
measuréealthrelaied QoL All studies involved parent (proxy) report. Two of theee
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studie§?*® compared preoperative and postoperative QoL, but measuremepoiimswere
inconsistent or missingignificant improvements were seen in headitated QoL as
measured by the CEHILD at minimum 2year follow-up in the domains of comfort and
emotions health and overall quality of life, as well as in the total scBr8eventy-one per
cent of parentsscompleting the nealidatedcarer questionnait®also reported
improvements in QoL; however, both studies lacked a control gidwgeffect could not be

examned in the fémaining stutRgiven lack of preoperative report of QoL.

Gross motor_function
Eight studies reported gross motor function outcGffés*3***% howeverjt was defined

and measufedfierently in all buttwo,>***

which used the Rancho Los Amigos Hospital
Classification Sgtem*® In thesetwo studies*** 329 t042% of the patientsiadegross

motor function gains, moving up otevel on a 5-point scale of gross motor function.
However, follow-up was inconsistent and no comparison group was available. Orié study
used gait analysis wneasanother used the WorldddlthOrganiation functional level
classificatioi®>No change in ambulatory function was found on gait anafyeisl minimal

to no change'was seen postoperatively in motor function usinyahld Health
Organizatiorfunictional levels classification systéfhSimilarly, no change in gross motor
function was.reported in the remaining four studi@s***avheregross motor function was
generally assessed subjectively and retrospectively with high likelihood of resall bi

Disparity in outcome measwwgmeant that it was not possible to analgserall effect

Caregiver gutcomes

£0.23.2729,32,35,38.3944y hich were defined

Tenstudies reported parent caragiver outcome
and measured differently in all studies but consistently involved questionnainésraiew.
Constructs.measured included parent satisfaéfight>*>>84¢ase of car?>2°343%nd

parent assessment of utilftyFor studies that reported parent satisfaéfiot23%3844

outcomes were‘generally positive venihixedease of careutcomes were reportg2®29°

In the study**that assessed ease of camespectively and compared outcomes with a control
group who didwnot undergo surgery, no difference was found. Another study reported no
decrease in care required postoperatif@lyhereas the parents reported increased &ase
care in the othemvo studes®*?°Outcomes were assessed retrospectively in all but one
study® Disparity indefinitions ofcaregiveroutcomes and measures useehnt that it was

not possible to analyse, estimate, or calcuatrall effect
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Scoliosis curve correction

Thirty-two studies measured scoliosis curve correcti§f?212324.280,3234,3638,40-42,44-56
with all studiesusing the ®bb angle’’” Studies tended to measure whole group curve
correction as'mean percentage (jrection or mean change in Cadntgle. Where
reported, variability in the data was generally expressed in terms of ratigg,than
standard deviatiorAll studies reported a positive effeGwenty studies reportezhorter
term (typically O to 3no) postoperativenean% curvecorrectjon®!820:21:284.40-

4244454752549 ha gverall mean shorter-term postoperative curve correction was found to be
59%,with mean/correctionanging from36% to 77%. Fourteestudiesreported longeterm
(typically >2y)postoperativenean %curve correctioff>>2428:33.37.38.447.49.3056Tha gyera||

mean longeterm postoperative curve correction viasnd to be 61.4% mean curve

correction with meanganging from 556 to 78%.Meanwhole grouppreoperative Cobb

angles ranged from 65° to 82Ad mean postoperative angles frb@i to 37°.

Pelvic obliquity.eorrection

Twenty-six studies measutgelvic obliquity correctioff20-21:23:24:28,29.334,36:38,41,42,4446.48-
515435 Heweverit was inconsistently defined ameasuredOf the 10 studies that defined
how pelvic obliquity was measuré@?!23:28.29.33:44.4851. 8y defined it as the angle between
the line across the level of the iliac crests and the line perpendictiar ltoe from the
centre of T1 to S$329334451 %y hereaghe other four studies used one of three other
definitions.Studies tended to report groogan preperative and postoperative pelvic
obliquity angles or groumean percentage (%) pelvic obliquity correction.

All studies reported a positive effect. Twelve studiegsorted shortetermmean
pelvic obliquity % correctiof}?*24293#33:41.4244.555¢ ha gyerall mean shortéerm pelvic
obliquity,correction was found to be 65.5th meanganging from 4860 to 83%
correction'Severstudiesreported longeterm pelvic obliquity % correctioh?®-3341:46:49.54
The overall-mean longaerm pelvic obliquitycorrection was found to be 55%ith means
rangingfrom™43% to81%.Mean peoperative pelvic bliquity anglesranged from 9° to 25°,

andmeanposteperativeangles from 4° to 10°.

Complications
Complications were reported in 4fudieg®10:1724:26-29.31-34,.36-42,4486 5863 \1athods of

reporting complications variegmimongstudies. Nineteen studies reported whole group
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complication ratewith 12 studie$?®:27:3238:39.45.5051.5456 fa551ing thecomplication rate as
the percentage of patients who developed at least one complication (major and/orTrhaor).
remaining studies reported numbeicofnplications per sample (with some children likely
having more than one complicatiamr)it was unclear. There was inconsistency with respect
to reportingtype of complications, for example major versus naindrthe classification of
complicationssuchasrespiratoryor neurologicalMajor versus minor classification was

used in eight'Studi&s!®2284855.62845\vever, amonthese studies there were five different
definitionsgof what constituted a major or minor complicatibypes of comptations are

reported in_Tabl&lll (online supporting information).

Overall complication rate
A randomeffectslogistic regression model found patients had, on average, 1:3 odds of
having & least onecomplicationaftersurgery. Furtherhie mean proportion of patients who
experiencedtdeast oneomplicationwas 38.1% (95% confidence interval 27.8963.3%),
with the range obetweenstudy proportions from 16% 70%. However, hterogeneitywas
high. In some.studies, the odds were in favour of not having a complicatiereasn other
studies the,odds were that a patient would have a complicdtensurgery.
Eighteenstudies examinegostoperative length of stay@S) in the paediatric
intensive care un&}&21’23‘24'2831'33'41‘44'45'47'48'5ﬁ1 the 16 Studie%18—20,23,24,2831,33,41,45,47,48,55
that reported this as mea@®S in the paediatric intensive care yitite overall mean was 4.
days,with meangangingfrom 1.7 to 6.7 days.
Twénty-one studies examined overall hospit@lS,®1820:2123,24.281,33,3%
41,44,45.47.4851.55.98)f the 18 studies that reported this as mean hosjig] the overall mean

was 16.9 daysyith meanhospitalLOS rangingfrom 87 to 24.5 days,;?023:242831.33.3%

41,45,47,48,51,55,60

GRADE assessment of the quality of the evidence
Tablel shows:thathe quality of evidence was very low for egumstoperative outconsadter
spinal surgery for children with CP and scoligsiside from curveorrection, for which the

guality of evidence was low.

Preoperativerisk factorsfor poor postoper ative outcomes
Eighteenstudies reportedreoperative factorfor poor postoperative complicatidhs

20,22,25:31,32,38,45,51,53,35,58.608 hq\yever, only 1Dbf these reported statistical associations or
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correlationsseparately for CP sampléBableSIV, online supporting
informatior).1”:202223:25,53.60.886 comarpidities including gastrointestinal issues, respiratory
conditions, seizuresnalnutrition, intellectual disability, reduced speech ahibiyd prior
surgical infection were identified as risk factors in addition to an inaleasiht, older age,
higher preperative platelet or white cell coymind the type aseverityof preoperative spinal
or pelvicdeformity.

DISCUSSION

This systematic review examined the clinical postoperative outcomesa@itarsis surgery

for children,with’CP and found that there are low levels of evidence for the improvement of
curve andpelvic obliquity, a possible trend of improved functional outcomes but a high
complication rateSome risk factors for adverse outcomese identified The poor quality

of the evidenceesulting fromstudy designs and inconsistencies in measurement and
reporting peclude the ability to make cleeecommendationthat take into account important
functional and participation outcomes of surgery, for the child and their family.

Most.ef.the studies included were case series. There is debate as to whether Level 1
evidence is;necessary or indicated in this populdtemause othallenges with blinding,
randomisation when patient preferenagim be to have surgery, and variability of surgical
technique and-experien€élowever there are avenues of data collection that could
strengthen the level of evidence.

There are a number of limitatiomsthin eachstudy andacross theverall body of
evidence. Many studies focusedaeformity correction and complicationgith less
emphasis on thefect of surgery on physical or respiratory function, participation, quality of
life, positioning, painandcareagiver outcomesThose studies that did includeme of these
important patient and family outcomes were cansistent in their reporting. There was a
lack of using.established and validated outcome measures and many relied on retrospective
recall by parents or caregive@f thestudies that reported curve and pelvic obliquity
correctionand-complication rates, there were inconsistenciesvio pbliquity measurement
and reporting of complications.

The seeondary aim of the review was to examine risk factopofarer outcomes
after surgeryAlthough a number of factors were reportedeassociated with wound
infection, overall complications, or overall infection in particutarange of/ariables were
used as potential risk factors and outcomes were irstently defined. Furtherisk factor

analysis was not an objective of a number of studies, making them inappropriately powered.
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Specificprognostic studies that consider standardised variables for stand@aised
outcomes would be beneficial.

Studieshave beemublished in this arearsie this review was conducted.

Promisingly, hese studies have a gradtecus on QoL, atvity, and @rticipation
outcomes®as'well as consideration of the importance of pelvic obligqrdtyectionin this
population®® Systematic means of determining risk of complications arerelsmerging

with the use of a preoperative risk score and postoperative complicationgnszoesent
study/® first used in 1998 The ClavierDindo scaleanestablshed tool for classifying
surgical complicatior’$ has also been used in anotherent study examining complications
after neuromuseular scoliosis surgéfy.

Althoughthe results of this reviemustbe interpreted with caution, it is important to
acknowledge that lack of evidence for a procedia®s not meait should be dismisset.
Clinical experience suggests that the natural history of severe scoliosis in children with CP
without surgical correatn is progressive in terms of both deformity and functional outcomes
including seating, pain, and skin issues. However, longitudinal studies documenting this are
few and largely-focussed on deformity outcorfigdwhereasntervention studies with well
controlled ‘natural history groupare limited.Given dinical awareness of the deteriorating
curve and potential for subsequent loss of function in children and young people with CP, it
has become.mainstream care to o$igngical repair except in situations where surgical or
anaesthetic risks are likely to result in death or worsening disability. This approach mean
that there is unlikely to be new evidence emerging about scoliosis progression anaesutc
except in childen and young people at the most severe end of the spectrum. However, the
quality of evidence can still be improved in a way that will provide information that is
important for decisiormaking. Consistency in reporting would significantly imprévie.

Whatis unclear is which children need surgerwhattime for optimal outcomes where the
benefit outweighs the risk.

Fortthissmpulation of children who often have complex comorbidities thathum at
higher risksof:ecomplications during and after spinal surgery,essential that there is
consistentand coordinated pperative assessment and eglanningincorporatingall those
involved intheir overall card.o accurately assess outcomésrasurgery there is a need for
prospective and controlled evaluation of spinal surfmryhe treatment of scoliosis in
patients with severe CP including measugngimonobjective data for patiergentred
outcomes including complicationsliminating or limiting bias wherever possibded

consisency in inclusion and analysisnternational consensus on what this prospective data

This article is protected by copyright. All rights reserved



collection should include is very important to ensure consistency acrosstediscend
should be the focusf futurework in this area across autcomes

This reviewis not without limitationsThebroad inclusion criterianakespecific
conclusions difficult tadraw. The use of aggregated group data rather than comparing types
of surgery does'not account for ahfferences in outcomes aftdre differentsurgical
procedures included in the studiebefe are alsbmitations in thetools available to assess
risk of bias in‘non-randomised studies. Furtkiez,considerableveight type of study design
carries in the GRADE system for assessing the overall quality of evidendetanohining
the strength.ofecommendationsieanseven though there is a large number of included
studies, theetrospective case series design used in stodies means the evidence is
initially ratedyery low, and has a high risk of biasaking it difficult to achieve a moderate
or high level of'evidence ratinglowever the GRADE system is the most widely used
system for assessitiige quality of the evidence. It allows for comparison of the body of
evidence for this operation to other interventions in this population.

Conclusion.andsecommendations

Considering the tradeffs among the benefits (curve and pelvic obliquity correction, trend
towards positive' QoLand caregiver outcomes), the harms of the intervention (moderately
high complicaiion rate), the overall very low quality of the evidence, and the basskioé r
children'wth'severe CP in developing progressive scoliosis, the overall strength of
recommendation following this review is a wealspive:‘probably do it Surgery appears

to be indicated for spinal and pelvic deformity correction, but it is not cleahesiéis
indicated for the remaininghild and familyoutcomes in the domains of activity,
participation and quality of life.

This,.complex procedure requires careful preoperative planning and comprehensive
longitudinal.outcomes assessminbe able to accurdyereport postoperative outcomes.
International'censensus is required to ensure prospective and consistent metoddstiy
thesedata.=Evidence-based guidelirsee needetb tailor surgery to individual children to

optimise outcomes for eachild aftersurgery.
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SUPPORTING INFORMATION
The following-additbnal materiamay be found online:

Figure S1: PRISMA flow chart of included and excluded studies.

Appendix SI1. Excluded studies and reasons for exclusion (date, outcomes not
reported separately for CP, intraoperative, only report curve/pelvic obliggity, type of
paper)

Table Sl Characteristicef included studies

Table Sl Outcomes reported and how they were measured (for functional outcomes
only)

Table SIT}: Types and rates of complications

Table SIV: Studies reporting significant saciations between preoperative risk

factors and poeperative outcomes
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Tablel: GRADE summanyof findings: outcomes of spinal surgery for children with scoliosis and cerebsgl pal

Outcome  No. of Effect size Quality of evidence components Overall Con
participants Reasons to downgrade Reasons to upgrade GRADE
(Studies) Study Consistency Directness Precision  Publication Magnitude Dose Bias would
limitations bias of effect response reduce
gradient effect
Overall 990 (12) Unableto  Serious{£ Noimportant Some Imprecision Unlikely Unableto  Not Not Very In tv
function determine 1) inconsistency indirectness (1) determine apparent apparent low with
(-1) que:
tren
chatr
func
QoL 194 (3) Unableto Serious£ No important Some Imprecision Unlikely Unableto  Not Not Very Impt
determine 1) inconsistency indirectness (-1) determine  apparent apparent low whe
(-1) with
and
que!
Gross 294 (8) Unableto  Serious{£ Noimportant Some Imprecision Unlikely Unableto  Not Not Very Mixe
motor determine 1) inconsistency indirectness (-1) determine  apparent apparent low imp
function (-1) two
mini
chatr
rem
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Parentor 775 (10) Unableto  Serious£ Some in Some Imprecision Unlikely Unableto  Not Not Very In st
caregiver determine 1) inconsistency indirectness (1) determine  apparent apparent low repc
related (-1) satic
outc
posi
repc
care
MiXe
% CC Short term Mean59% Serious{£  No important No No Unlikely Strong Not Not Low All's
805 (20) Range 1) inconsistency important  important evidence of apparent apparent impt
36%—77% indirectness imprecision effect (+1) and
Longer term Mean curv

1070 (14) 61.4%,

Range

55%—8%

POC Short term Mean Serious€  No important Some No Unlikely Strong Not Not Very All' s
675 (12) 65.5% 1) inconsistency indirectness important evidence of apparent apparent low impl
Range (-1) imprecision effect (+1) and
482%— pelv
82.8 % corr

lkonger term Mean

218 (7) 55.3%

Range
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431%—
81%

Overall 506 (12) Average Serious€  No important Some No Unlikely
postoperati 1.3 odds of 1) inconsistency indirectness important
ve having at (-1) imprecision
complicati least one
on rate complicatio

n. Mean

proportion

38.1%

(95% CI

27.3%t0

53.3%).

Strong Not Not
evidence of apparent apparent
effect (+1)

Very

low

Mixe
ovel
com
in re
stud

QolL, quality.of life; CC, curve correction; POC, pelvic obliquity correctioh confidence interval.
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