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ABBREVIATIONS 

LOS Length of stay 

QoL Quality of life 

 

[Abstract] 

AIM This study aims (1) to evaluate and synthesise the evidence for the postoperative 

outcomes after scoliosis surgery for children with cerebral palsy (CP), and (2) to identify 

preoperative risk factors for adverse outcomes after surgery. 

METHOD Medline, EMBASE, CINAHL, and PubMed were searched for relevant literature. 

Included studies were assessed for risk of bias using the Cochrane Effective Practice and 

Organisation of Care tool. Quality of evidence for overall function, quality of life (QoL), 

gross motor function, caregiver outcomes, deformity correction, and postoperative 

complications were assessed using GRADE (Grades of Recommendation Assessment, 

Development and Evaluation). 

RESULTS Fifty-one studies met inclusion criteria, including 35 case series designs. Risk of 

bias was high across all studies. On average good deformity correction was achieved, the 

trend appears positive for caregiver and QoL outcomes, but there was minimal to no change 

for gross motor or overall function. Inconsistent measurement limited synthesis. A mean 

overall complication rate of 38.1% (95% confidence interval 27.3% to 53.3%) was found. 

The quality of evidence was very low across all functional outcomes. 

INTERPRETATION Limited high-quality evidence exists for outcomes after scoliosis 

surgery in children with CP, a procedure associated with a moderately high complication rate. 

The intervention appears indicated for deformity correction, but currently there is insufficient 

evidence to make recommendations for this surgery as a way to also improve functional 

outcomes, caregiver outcomes, and quality of life. 
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Outcomes after Scoliosis Surgery for Children with CP Review 

 

What this paper adds 

• Scoliosis surgery in children with cerebral palsy has a moderately high complication 

rate (38%). 

• Surgery is indicated for deformity correction but evidence is lacking for improved 

functional outcomes, caregiver outcomes, and quality of life. 

 

[main text] 

Children with cerebral palsy (CP) have an increased risk of developing scoliosis.1 The 

incidence varies but is generally accepted to be between 20% and 25%.2 In a total population 

of 666 children with CP aged 4 years to 18 years in Sweden, 17% had mild scoliosis while 

11% had moderate or severe scoliosis based on clinical examination, with the risk of 

developing scoliosis increasing with age and severity of motor impairment.1 The low levels 

of evidence of studies examining risk factors for the emergence and progression of scoliosis 

in children with CP (Gross Motor Function Classification System [GMFCS] levels IV to V) 

make it difficult to draw firm conclusions.

The definitive treatment for progressive scoliosis in children with CP is surgical 

intervention with the aim to halt curve progression, level the pelvis, and achieve good frontal 

and sagittal balance.

3 

4 Most consider spinal fusion for curves that progress beyond 50° or 

those that have caused a deterioration in functional sitting4; however, there are no agreed 

criteria for recommending spine fusion surgery to parents/guardians and clinicians use widely 

divergent criteria for their surgical decision-making.

For any proposed medical intervention, the diagnosis, course of the disease, goals of 

treatment, and risks and benefits must be carefully considered.

5 

6 For children with CP who 

have scoliosis, other associated comorbidities may be present before surgery, including hip 

subluxation/dislocation, spasticity, pulmonary function, gastrointestinal issues and poor 

nutritional status, seizure disorders, and coagulopathy.7 These may increase the complexity of 

management and potentially be determinants of the risks versus benefits of surgical 

correction. 
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Medical indications for scoliosis surgery in children with severe CP are conflicting, 

with variable benefits but a risk of substantial complications.8 Overall complication rates 

ranging from 44% to 70% with a perioperative death rate of 0 to 7% have been reported.7 

Other complications include respiratory compromise and infection, wound infections, 

metalware complications, pseudo-arthrosis, urinary tract infections, gastrointestinal 

complications, severe bleeding, and spinal cord dysfunction.

Facilitated by growing use of the World Health Organization International 

Classification of Functioning, Disability and Health as a common language, activity and 

participation outcomes are increasingly being recognised as important for both families and 

clinicians in decision-making.

5,7,9,10 

11,12

The primary aim of the review is to evaluate and synthesise the evidence for the 

clinical postoperative outcomes after scoliosis surgery for children with CP. The secondary 

aim is to identify preoperative risk factors for complications and/or poor outcomes after 

surgery. 

 However, there is limited evidence of the benefit versus 

risk of scoliosis surgery in children with CP with respect to these meaningful postoperative 

outcomes. 

 

METHOD  

The protocol for this review was registered with the PROSPERO register of systematic 

reviews (http://www.crd.york.ac.uk/PROSPERO)

 

, registration number CRD42015024984. 

Eligibility criteria 

Published studies regarding spinal surgery for children with CP and scoliosis were included if 

they met the following criteria:  

 (1) They were categorised as level II to IV studies using the National Health and 

Medical Research Council (NHMRC) levels of evidence.13

(2) More than 50% of the participants were children with CP aged 0 to 18 years. 

 For intervention studies this 

included randomised and pseudorandomised controlled trials (level II, III -1), comparative 

studies with concurrent controls (III-2), comparative studies without comparative controls 

(III -3), and case series where n was greater than 10 (level IV). Level III to IV studies were 

included given the known lack of randomised controlled trials in surgical interventions and in 

this population. For prognostic studies this included prospective cohort studies (level II), 

retrospective cohort studies (level III-3) and case series where n was greater than 10 (level 

IV). 
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(3) Involved all approaches and types of instrumentation used in spinal surgery for 

scoliosis. Studies involving other surgical procedures conducted within the same surgical 

episode (i.e. hip surgery) were excluded. 

(4) Outcomes were reported separately for children with CP and included one or more 

of the following: overall function, gross motor function, quality of life, parent or carer 

outcomes, scoliosis curve, and pelvic obliquity correction and complications.  

Studies were also included if they examined risk factors for poor postoperative 

outcomes. 

 

Search methods for identification of studies 

Relevant articles were identified by searching OVID MEDLINE, EMBASE, CINAHL, and 

PubMed, with all searches restricted to articles published in peer-reviewed journals in 

English from 1980 to October 2015. The following search strategy using OVID terms was 

used: (cerebral palsy AND (scoliosis / su [surgery] OR spinal fusion/)) OR (cerebral palsy 

AND scoliosis/ep). Review authors also searched reference lists of included studies and other 

narrative reviews. 

 

Study selection 

Study eligibility was assessed by two of the review authors (RT and AH), who independently 

reviewed titles and abstracts of each study. If the inclusion criteria were met, full-text studies 

were independently evaluated. 

 

Data extraction 

For included studies, data were extracted based on the Cochrane recommendations14 by two 

authors (RT and AH) and included study details, study design, NHMRC level of evidence,13

 

 

characteristics of the study sample, details of the surgical intervention and comparison group 

if applicable, outcomes measured, effects of the intervention, and author conclusions. In 

studies involving participants other than those with CP, only outcomes data reported 

separately for children with CP were extracted. The data extraction form is available from 

study authors on request. 

Assessment of risk of bias in individual studies 

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

the Cochrane Effective Practice and Organisation of Care group14 because of the likely lack 
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of randomised studies. Each article was assessed as low, high, or unclear risk for six criteria 

(see epoc.cochrane.org/epoc-specific-resources-review-authors). 

 

Measures of treatment effect 

REDCap data capture tool15

 

 and Stata v14.0 (www.stata.com; StataCorp., College Station, 

Texas) were used for data management and analysis. Outcomes data for individual studies 

were extracted and treated as whole group data, even in the studies where two surgical 

techniques were compared because of the heterogeneity in techniques. Variation in 

measurement meant only trends could be reported for functional outcomes, gross motor 

function, quality of life, and parent or caregiver outcomes. Outcome measurement was more 

uniform for curve and pelvic obliquity correction and complications. Summary statistics were 

used to describe mean short- and longer-term deformity correction and length of stay 

outcomes. Random effects logistic regression was used to determine overall complication rate 

and the odds of experiencing at least one complication from studies that measured 

complication rate as the proportion of participants who experienced at least one complication 

(minor and/or major). Studies reporting associations or correlations of preoperative factors 

with poor postoperative outcomes were presented in table form. 

Assessment of the quality of evidence and recommendations across studies 

The GRADE (Grades of Recommendation Assessment, Development and Evaluation) system 

was used to assess the quality of the evidence. It is an evidence-grading tool, endorsed by the 

World Health Organization and widely used, including in Cochrane reviews,16

 

 which rates 

the quality of the evidence for outcomes of interest across the studies and overall as well as 

the strength of recommendation for use of the intervention. 

RESULTS 

Characteristics of included studies 

Fifty-one studies were included from a total of 224 titles and abstracts screened. Figure S1 

(online supporting information) shows the PRISMA flow diagram14 of included studies and 

Table SI (online supporting information) shows characteristics of included studies. Only one 

study was prospective,17 and the majority were case series (n=35) or cohort studies (n=9). 

Inclusion criteria were generally described, yet in 30 studies exclusion criteria were not 

stated. Forty-two studies included only children with CP, whereas nine studies included 

children with mixed neuromuscular conditions (n=7) or adolescent idiopathic scoliosis (n=1) 
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or both (n=1). Descriptive information about participants was often missing. Only nine 

studies used the GMFCS to describe the sample and in these studies over 75% of the sample 

were classified as GMFCS level IV to V.4,17–24 Twelve studies included posterior approaches 

to surgery only, 33 studies included posterior approaches or combined/staged anterio-

posterior approaches, while approach was not reported, or was not defined for participants 

with CP, in six studies. Length of follow-up varied greatly among the studies and all except 

for five studies18,25–28 did not state measurement time points or they were not standardised. 

Only six studies reported any missing data or loss to follow-up.

 

17,20,26,27,29–31 

Risk of bias assessment 

There was an overall high risk of bias within and across included studies as shown in Table 

SI. 

 

Outcomes 

For each outcome, measurement time points were inconsistent, poorly defined, or not 

reported between and within the studies. Table SII (online supporting information) shows 

which specific functional outcomes of interest were reported and how they were measured. 

 

Overall function 

Twelve studies reported outcomes related to overall function20,24,27–29,32–38 but with function 

measured differently between studies. All studies primarily involved parent report through 

questionnaires or interviews and included items about overall health and function, pain, social 

and communication, and upper limb function. Only two studies27,32

 

 used validated 

questionnaires (POSNA questionnaire, CP-CHILD, respectively) to measure overall function 

pre and postoperatively. In these two studies, the trend was towards no change in overall 

function but reported improvement in the functional areas of pain or comfort postoperatively. 

The remaining studies were limited by a lack of preoperative comparison, and retrospective 

assessment by parents without baseline data with a high likelihood of recall bias. Disparity in 

outcome measures used meant that it was not possible to analyse overall effect. 

Quality of life  

Three studies reported quality of life (QoL)28,32,38; however, QoL was defined and measured 

differently in these studies. One study used a validated disease-specific tool (CP-CHILD) to 

measure health-related QoL.32 All studies involved parent (proxy) report. Two of the three 
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studies32,38 compared preoperative and postoperative QoL, but measurement time-points were 

inconsistent or missing. Significant improvements were seen in health-related QoL as 

measured by the CP-CHILD at minimum 2-year follow-up in the domains of comfort and 

emotions, health, and overall quality of life, as well as in the total score.32 Seventy-one per 

cent of parents completing the non-validated carer questionnaire38 also reported 

improvements in QoL; however, both studies lacked a control group. The effect could not be 

examined in the remaining study28

 

 given lack of preoperative report of QoL. 

Gross motor function 

Eight studies reported gross motor function outcomes28,29,34,36,39–42; however, it was defined 

and measured differently in all but two,34,41 which used the Rancho Los Amigos Hospital 

Classification System.43 In these two studies34,41 32% to 42% of the patients made gross 

motor function gains, moving up one level on a 5-point scale of gross motor function. 

However, follow-up was inconsistent and no comparison group was available. One study36 

used gait analysis whereas another used the World Health Organization functional level 

classification.28 No change in ambulatory function was found on gait analysis36 and minimal 

to no change was seen postoperatively in motor function using the World Health 

Organization functional levels classification system.28 Similarly, no change in gross motor 

function was reported in the remaining four studies29,39,40,42

 

 where gross motor function was 

generally assessed subjectively and retrospectively with high likelihood of recall bias. 

Disparity in outcome measures meant that it was not possible to analyse overall effect. 

Caregiver outcomes 

Ten studies reported parent or caregiver outcomes,20,23,27–29,32,35,38,39,44 which were defined 

and measured differently in all studies but consistently involved questionnaires or interview. 

Constructs measured included parent satisfaction,27,28,32,35,38,44 ease of care,20,23,29,34,39 and 

parent assessment of utility.23 For studies that reported parent satisfaction27,28,32,35,38,44 

outcomes were generally positive while mixed ease of care outcomes were reported.20,23,29,39 

In the study 39 that assessed ease of care prospectively and compared outcomes with a control 

group who did not undergo surgery, no difference was found. Another study reported no 

decrease in care required postoperatively,23 whereas the parents reported increased ease of 

care in the other two studies.20,29 Outcomes were assessed retrospectively in all but one 

study.39 Disparity in definitions of caregiver outcomes and measures used meant that it was 

not possible to analyse, estimate, or calculate overall effect. 

A
u
th

o
r 

M
a
n
u
s
c
ri
p
t



This article is protected by copyright. All rights reserved 

 

Scoliosis curve correction 

Thirty-two studies measured scoliosis curve correction,9,18,20,21,23,24,27–30,32–34,36–38,40–42,44–56 

with all studies using the Cobb angle.57 Studies tended to measure whole group curve 

correction as mean percentage (%) correction or mean change in Cobb angle. Where 

reported, variability in the data was generally expressed in terms of range, rather than 

standard deviation. All studies reported a positive effect. Twenty studies reported shorter-

term (typically 0 to 3mo) postoperative mean % curve correction.9,18,20,21,28–34,40–

42,44,45,47,52,54,55 The overall mean shorter-term postoperative curve correction was found to be 

59%, with mean correction ranging from 36% to 77%. Fourteen studies reported longer-term 

(typically >2y) postoperative mean % curve correction.9,23,24,28,33,37,38,44–47,49,50,56

 

 The overall 

mean longer-term postoperative curve correction was found to be 61.4% mean curve 

correction, with means ranging from 55% to 78%. Mean whole group preoperative Cobb 

angles ranged from 65° to 82° and mean postoperative angles from 19° to 37°. 

Pelvic obliquity correction 

Twenty-six studies measured pelvic obliquity correction18,20,21,23,24,28,29,32–34,36–38,41,42,44–46,48–

51,54–56; however, it was inconsistently defined and measured. Of the 10 studies that defined 

how pelvic obliquity was measured,18,21,23,28,29,33,44,48,51,56 six defined it as the angle between 

the line across the level of the iliac crests and the line perpendicular to the line from the 

centre of T1 to S1,23,29,33,44,51,56

All studies reported a positive effect. Twelve studies reported shorter-term mean 

pelvic obliquity % correction.

 whereas the other four studies used one of three other 

definitions. Studies tended to report group mean preoperative and postoperative pelvic 

obliquity angles or group mean percentage (%) pelvic obliquity correction.  

9,23,24,29,31–33,41,42,44,55,56 The overall mean shorter-term pelvic 

obliquity correction was found to be 65.5%, with means ranging from 48% to 83% 

correction. Seven studies reported longer-term pelvic obliquity % correction.9,28,33,41,46,49,54

 

 

The overall mean longer-term pelvic obliquity correction was found to be 55%, with means 

ranging from 43% to 81%. Mean preoperative pelvic obliquity angles ranged from 9° to 25°, 

and mean postoperative angles from 4° to 10°. 

Complications 

Complications were reported in 45 studies.4,9,10,17–24,26–29,31–34,36–42,44–56,58–63 Methods of 

reporting complications varied among studies. Nineteen studies reported whole group 

A
u
th

o
r 

M
a
n
u
s
c
ri
p
t



This article is protected by copyright. All rights reserved 

complication rate, with 12 studies9,20,27,32,38,39,45,50,51,54,56,62 measuring the complication rate as 

the percentage of patients who developed at least one complication (major and/or minor). The 

remaining studies reported number of complications per sample (with some children likely 

having more than one complication) or it was unclear. There was inconsistency with respect 

to reporting type of complications, for example major versus minor and the classification of 

complications, such as respiratory or neurological. Major versus minor classification was 

used in eight studies18,19,27,28,48,55,62,64

 

; however, among these studies there were five different 

definitions of what constituted a major or minor complication. Types of complications are 

reported in Table SIII (online supporting information). 

Overall complication rate 

A random effects logistic regression model found patients had, on average, 1:3 odds of 

having at least one complication after surgery. Further, the mean proportion of patients who 

experienced at least one complication was 38.1% (95% confidence interval 27.3% to 53.3%), 

with the range of between-study proportions from 16% to 70%. However, heterogeneity was 

high. In some studies, the odds were in favour of not having a complication, whereas in other 

studies the odds were that a patient would have a complication after surgery. 

Eighteen studies examined postoperative length of stay (LOS) in the paediatric 

intensive care unit.9,18–21,23,24,28–31,33,41,44,45,47,48,55 In the 16 studies 9,18–20,23,24,28–31,33,41,45,47,48,55

Twenty-one studies examined overall hospital LOS.

 

that reported this as mean LOS in the paediatric intensive care unit, the overall mean was 4.4 

days, with means ranging from 1.7 to 6.7 days. 
9,18,20,21,23,24,28–31,33,39–

41,44,45,47,48,51,55,60 Of the 18 studies that reported this as mean hospital LOS, the overall mean 

was 16.9 days, with mean hospital LOS ranging from 8.7 to 24.5 days.

 

9,20,23,24,28–31,33,39–

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

GRADE assessment of the quality of the evidence 

Table I shows that the quality of evidence was very low for each postoperative outcome after 

spinal surgery for children with CP and scoliosis, aside from curve correction, for which the 

quality of evidence was low.  

 

Preoperative risk factors for poor postoperative outcomes 

Eighteen studies reported preoperative factors for poor postoperative complications17–

20,22,25,31,32,38,45,51,53,55,58,60,64–66; however, only 11 of these reported statistical associations or 
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correlations separately for CP samples (Table SIV, online supporting 

information).17,20,22,23,25,53,60,64–66

 

 Comorbidities including gastrointestinal issues, respiratory 

conditions, seizures, malnutrition, intellectual disability, reduced speech ability, and prior 

surgical infection were identified as risk factors in addition to an increased weight, older age, 

higher preoperative platelet or white cell count, and the type or severity of preoperative spinal 

or pelvic deformity. 

DISCUSSION 

This systematic review examined the clinical postoperative outcomes after scoliosis surgery 

for children with CP and found that there are low levels of evidence for the improvement of 

curve and pelvic obliquity, a possible trend of improved functional outcomes but a high 

complication rate. Some risk factors for adverse outcomes were identified. The poor quality 

of the evidence resulting from study designs and inconsistencies in measurement and 

reporting preclude the ability to make clear recommendations that take into account important 

functional and participation outcomes of surgery, for the child and their family. 

Most of the studies included were case series. There is debate as to whether Level 1 

evidence is necessary or indicated in this population because of challenges with blinding, 

randomisation when patient preference might be to have surgery, and variability of surgical 

technique and experience.8

There are a number of limitations within each study and across the overall body of 

evidence. Many studies focused on deformity correction and complications with less 

emphasis on the effect of surgery on physical or respiratory function, participation, quality of 

life, positioning, pain, and caregiver outcomes. Those studies that did include some of these 

important patient and family outcomes were not consistent in their reporting. There was a 

lack of using established and validated outcome measures and many relied on retrospective 

recall by parents or caregivers. Of the studies that reported curve and pelvic obliquity 

correction and complication rates, there were inconsistencies in pelvic obliquity measurement 

and reporting of complications. 

 However, there are avenues of data collection that could 

strengthen the level of evidence. 

The secondary aim of the review was to examine risk factors for poorer outcomes 

after surgery. Although a number of factors were reported to be associated with wound 

infection, overall complications, or overall infection in particular, a range of variables were 

used as potential risk factors and outcomes were inconsistently defined. Further, risk factor 

analysis was not an objective of a number of studies, making them inappropriately powered. 

A
u
th

o
r 

M
a
n
u
s
c
ri
p
t



This article is protected by copyright. All rights reserved 

Specific prognostic studies that consider standardised variables for standardised poor 

outcomes would be beneficial. 

Studies have been published in this area since this review was conducted. 

Promisingly, these studies have a greater focus on QoL, activity , and participation 

outcomes,67,68 as well as consideration of the importance of pelvic obliquity correction in this 

population.69 Systematic means of determining risk of complications are also re-emerging 

with the use of a preoperative risk score and postoperative complications score in a recent 

study,70 first used in 1999.64 The Clavien-Dindo scale, an established tool for classifying 

surgical complications71 has also been used in another recent study examining complications 

after neuromuscular scoliosis surgery.

Although the results of this review must be interpreted with caution, it is important to 

acknowledge that lack of evidence for a procedure does not mean it should be dismissed.

72 

8 

Clinical experience suggests that the natural history of severe scoliosis in children with CP 

without surgical correction 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 outcomes,73,74 whereas intervention studies with well 

controlled natural history groups39

For this population of children who often have complex comorbidities that put them at 

higher risk of complications during and after spinal surgery, it is essential that there is 

consistent and coordinated preoperative assessment and care-planning incorporating all those 

involved in their overall care. To accurately assess outcomes after surgery there is a need for 

prospective and controlled evaluation of spinal surgery for the treatment of scoliosis in 

patients with severe CP including measuring common objective data for patient-centred 

outcomes including complications, eliminating or limiting bias wherever possible, and 

consistency in inclusion and analysis.

 are limited. Given clinical 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 offer surgical repair except in situations where surgical or 

anaesthetic risks are likely to result in death or worsening disability. This approach means 

that there is unlikely to be new evidence emerging about scoliosis progression and outcomes 

except in children 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 decision-making. Consistency in reporting would significantly improve this. 

What is unclear is which children need surgery at what time for optimal outcomes where the 

benefit outweighs the risk. 

8 International consensus on what this prospective data 
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collection should include is very important to ensure consistency across all centres and 

should be the focus of future work in this area across all outcomes. 

This review is not without limitations. The broad inclusion criteria make specific 

conclusions difficult to draw. The use of aggregated group data rather than comparing types 

of surgery does not account for any differences in outcomes after the different surgical 

procedures included in the studies. There are also limitations in the tools available to assess 

risk of bias in non-randomised studies. Further, the considerable weight type of study design 

carries in the GRADE system for assessing the overall quality of evidence and determining 

the strength of recommendations means even though there is a large number of included 

studies, the retrospective case series design used in most studies means the evidence is 

initially rated very low, and has a high risk of bias, making it difficult to achieve a moderate 

or high level of evidence rating. However, the GRADE system is the most widely used 

system for assessing the quality of the evidence. It allows for comparison of the body of 

evidence for this operation to other interventions in this population. 

 

Conclusion and recommendations 

Considering the trade-offs among the benefits (curve and pelvic obliquity correction, trend 

towards positive QoL, and caregiver outcomes), the harms of the intervention (moderately 

high complication rate), the overall very low quality of the evidence, and the baseline risk of 

children with severe CP in developing progressive scoliosis, the overall strength of 

recommendation following this review is a weak positive: ‘probably do it’.  Surgery appears 

to be indicated for spinal and pelvic deformity correction, but it is not clear whether it is 

indicated for the remaining child and family outcomes in the domains of activity, 

participation, and quality of life. 

This complex procedure requires careful preoperative planning and comprehensive 

longitudinal outcomes assessment to be able to accurately report postoperative outcomes. 

International consensus is required to ensure prospective and consistent methods of collecting 

these data. Evidence-based guidelines are needed to tailor surgery to individual children to 

optimise outcomes for each child after surgery. 
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SUPPORTING INFORMATION 

The following additional material may be found online: 

Figure S1: PRISMA flow chart of included and excluded studies. 
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reported separately for CP, intraoperative, only report curve/pelvic obliquity, n<10, type of 

paper)  

Table SI: Characteristics of included studies 
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only) 

Table SIII: Types and rates of complications 

Table SIV: Studies reporting significant associations between preoperative risk 

factors and postoperative outcomes 
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Table I: GRADE summary of findings: outcomes of spinal surgery for children with scoliosis and cerebral palsy 

Outcome No. of 

participants 

(studies) 

Effect size Quality of evidence components Overall 

GRADE 

Comme

Reasons to downgrade Reasons to upgrade 

Study 

limitations 

Consistency Directness Precision Publication 

bias 

Magnitude 

of effect 

Dose 

response 

gradient 

Bias would 

reduce 

effect 

Overall 

function 

990 (12) Unable to 

determine 

Serious (–

1) 

No important 

inconsistency  

Some 

indirectness 

(–1) 

Imprecision 

(–1) 

Unlikely Unable to 

determine 

Not 

apparent 

Not 

apparent 

Very 

low 

In two

with v

quest

trend t

change

funct

QoL 194 (3) Unable to 

determine 

Serious (–

1) 

No important 

inconsistency  

Some 

indirectness 

(–1) 

Imprecision 

(–1) 

Unlikely Unable to 

determine 

Not 

apparent 

Not 

apparent 

Very 

low 

Impro

when

with C

and pa

quest

Gross 

motor 

function 

294 (8) Unable to 

determine 

Serious (–

1) 

No important 

inconsistency  

Some 

indirectness 

(–1) 

Imprecision 

(–1) 

Unlikely Unable to 

determine 

Not 

apparent 

Not 

apparent 

Very 

low 

Mixe

improve

two st

minim

change

remai
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Parent or 

caregiver 

related 

775 (10)  Unable to 

determine 

Serious (–

1) 

Some in 

inconsistency  

Some 

indirectness 

(–1) 

Imprecision 

(–1) 

Unlikely Unable to 

determine 

Not 

apparent 

Not 

apparent 

Very 

low 

In stu

repor

satisf

outco

positi

repor

care o

mixed

% CC Short term 

805 (20) 

Mean 59% 

Range 

36%–77% 

Serious (–

1) 

No important 

inconsistency  

No 

important 

indirectness  

No 

important 

imprecision  

Unlikely Strong 

evidence of 

effect (+1) 

Not 

apparent 

Not 

apparent 

Low All st

improve

and lon

curve coLonger term  

1070 (14) 

Mean 

61.4%, 

Range 

55%–78% 

POC Short term 

675 (12) 

 

Mean 

65.5% 

Range 

48.2%–

82.8 %  

Serious (–

1) 

No important 

inconsistency  

Some 

indirectness 

(–1) 

No 

important 

imprecision  

Unlikely Strong 

evidence of 

effect (+1) 

Not 

apparent 

Not 

apparent 

Very 

low 

All st

improve

and lon

pelvic

correct

Longer term 

218 (7) 

Mean 

55.3% 

Range 
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43.1%–

81% 

Overall 

postoperati

ve 

complicati

on rate  

506 (12) Average 

1:3 odds of 

having at 

least one 

complicatio

n. Mean 

proportion 

38.1% 

(95% CI 

27.3% to 

53.3%). 

Serious (–

1) 

No important 

inconsistency  

Some 

indirectness 

(–1) 

No 

important 

imprecision  

Unlikely Strong 

evidence of 

effect (+1) 

Not 

apparent 

Not 

apparent 

Very 

low 

Mixe

overal

comp

in rem

studies

QoL, quality of life; CC, curve correction; POC, pelvic obliquity correction; CI, confidence interval. 

A
u

th
o

r 
M

a
n

u
s
c
ri
p

t


