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AIM To evaluate and synthesize the evidence for effects of upper extremity surgery (UES) on
activities and participation of children and adolescents with cerebral palsy (CP).
METHOD The databases MEDLINE, Embase, and PsycINFO were searched for publications up

to September 2018. Studies included were comparative studies with or without concurrent

ABBREVIATIONS

AHA Assisting Hand Assessment
BBT Box and Block Test

COPM Canadian Occupational

Performance Measure

JHFT Jebsen—Taylor Hand Function

Test Evaluation.
SHUEE Shriners Hospital Upper

Extremity Evaluation
UES Upper extremity surgery

comparison groups or case series with pretest/posttest outcomes with a minimal sample size
of 10 participants; those that reported the effects of UES with a follow-up time of at least

5 months; those including patients diagnosed with CP aged up to 20 years; and those that
used a validated activity-based instrument. Risk of bias was assessed using the ROBINS-I
(Risk Of Bias In Non-randomised Studies - of Interventions) tool and quality assessment was
performed using the Grading of Recommendations Assessment, Development and

RESULTS Twelve studies, involving 310 children and adolescents, were included. The ability
and perception of the patient to use the hand(s) and perform activities (measured with the
Shriners Hospital Upper Extremity Evaluation, Assisting Hand Assessment, and House
Functional Classification) improved significantly after UES. The quality of evidence was very

low for each of the activity outcomes of interest.

INTERPRETATION The very low evidence prohibits recommendations on the use of UES to
guide clinical practice. More high-quality comparative studies are needed to obtain better
insight into the effects of UES on activities and participation.

Children and adolescents with cerebral palsy (CP) repre-
sent the largest diagnostic group treated in paediatric reha-
bilitation. The upper limbs are often affected with
significant wrist and hand involvement.! The abnormal
upper limb tone and hand posture, most frequently fore-
arm pronation, thumb adduction, and/or flexion with lim-
ited wrist extension, have an impact on the ability to use
the affected hand and both hands together.?

One of the treatment options for improving functional
performance is upper extremity surgery (UES). Unfortu-
nately, there is a substantial emphasis in the medical litera-
ture reporting outcomes on the effect of UES relating to
the ‘body functions and structures’ component of the
International Classification of Functioning, Disability and
Health for Children and Youth:® ie. motor outcomes,
active and passive range of motion and spasticity reduction,
position of the hand, appearance, and grip function.” Less
clear and less reported is the effect of UES on the Interna-
tional Classification of Functioning, Disability and Health
for Children and Youth component of ‘activities and par-

ticipation’.?

© 2019 The Authors. Developmental Medicine & Child Neurology published by John Wiley & Sons Ltd on behalf of Mac Keith Press.

UES aims to improve muscle balance and hand posture,
by releasing or lengthening spastic muscles, transferring
tendons, and stabilizing joints. Commonly used procedures
are: (1) release of pronator teres muscle to facilitate fore-
arm supination;”® (2) release or transfer of the flexor carpi
ulnaris tendon to facilitate or increase wrist extension for
functional grip purposes;’ and (3) correction of a thumb-
in-palm deformity, preferably by adductor pollicis muscle
slide® combined with extensor pollicis longus rerouting.”
In contrast to activity-based interventions, UES is an inva-
sive intervention followed by immobilization in plaster for
5 to 6 weeks and then an intensive therapy programme,
depending on the goals and type of surgery.

Over the past decade, more studies have used validated
activity-based instruments to evaluate the effect of UES on
activities: i.e. the use of the affected hand and perceived
performance. The execution of activities can be assessed
according to the patient’s functional performance (what
the patient usually does), by testing what a patient is able
to do on request (capacity), or by evaluating the patient’s
self-perception of the ability to use the affected arm. An
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overview of evidence about the effect of UES on activities
and participation is needed to guide medical professionals
in intervention planning and to inform patients on the
risks, benefits, and possible outcomes of UES on daily
activities.

The aim of this systematic review was to evaluate and
synthesize the evidence for the effects of UES on activities
and participation in activities of children and adolescents
(<20y)* with CP. This review will focus on two types of
activity-based outcome measure: (1) functional perfor-
mance outcome measures (clinical-based), which reflect the
patient’s performance on quantifiable tasks, classification,
or questionnaire; and (2) perceived performance outcome
measures (patient-reported), which reflect the perception
of the patient’s ability to use the hand(s) in task perfor-
mance.

METHOD

This systematic review was conducted using the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines.'” The review has been registered in
the international prospective register of systematic reviews
(PROSPERO CRD42017058753).

Eligibility criteria

Published studies investigating the effect of UES in chil-
dren and adolescents with CP were included if they met
the following criteria: (1) They were (pseudo-)randomized
controlled trials, comparative studies with concurrent
comparison groups (including a non-randomized experi-
mental trial, prospective and retrospective cohort study,
case—control study, and interrupted time series with a
comparison group), comparative studies without compara-
tive individuals (including a historical control study, two
or more single-arm studies, and interrupted time series
without a parallel comparison group), or case series with
either posttest or pretest/posttest outcomes with a mini-
mal sample size of 10 participants (because smaller studies
are associated with a very high risk of [selection] bias);
(2) A validated activity-based instrument was used to mea-
sure the effect of UES on activities and participation; (3)
The UES intervention was not combined with botulinum
neurotoxin A injections 6 months before surgery; and (4)
More than 75% of the participants were children or ado-
lescents diagnosed with CP aged up to 20 years or, if
data on the children/adolescents with CP were reported
separately, to ensure that study results were generalizable
to CP. Studies were excluded if no full-text was available
in English.

Search strategy

The comprehensive literature search started with a refer-
ence set collected through citation analysis (cited by track-
ing) in Google Scholar. References in the included articles
were checked and used to complete the reference set up to
45 articles. This reference set was used to derive the fol-
lowing major search concept combination: [cerebral palsy]
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What this paper adds

® low quality of evidence for effects of upper extremity surgery (UES) on
activities and participation.
* limited evidence for improvement in activities and participation after UES.

AND ([releasing/lengthening] OR {[surgery/therapy] AND
[anatomic region]}).

The literature search was conducted in three electronic
databases indexing health-related journals, for publication
up to September 2018: MEDLINE, Embase, and
PsycINFO.

The search strategy was adapted to match the controlled
vocabulary and search syntax of each database (see
Appendix S1 [online supporting information] for details).
The search strategy was developed to maximize the sensi-
tivity of article identification. All items in the reference set
had to be retrieved by the systematic search strategy in all
databases if present.

Review authors also searched reference lists of included
studies and other narrative reviews, identifying no addi-
tional reference titles. All duplicates were removed. The
search strategy was designed in collaboration with a clinical
librarian according to the recommendations of the

PRISMA guidelines.'

Study selection

Titles and abstracts were initially screened for study eligi-
bility/relevance by the first author (AL) with the last
author (AB) screening excluded titles and abstracts to
ensure that no relevant papers were omitted. After the ini-
tial identification and screening, full-text articles reporting
the effect of UES in children/adolescents with CP were
reviewed and independently assessed for eligibility accord-
ing to the inclusion and exclusion criteria by two reviewers
(AL and AB). Cases of disagreement were discussed until
consensus was reached.

Data extraction

Two reviewers (AL and AB) extracted information from
each included study independently and reported their find-
ings on a data extraction sheet on the basis of the Oxford
Centre for Evidence-Based Medicine Scale V2.1."! Dis-
agreements were resolved by discussion between the two
review authors. No authors were contacted to provide
additional data.

Information was extracted from each included study on
(1) study design; (2) characteristics of the study sample (in-
cluding age, types of CP); (3) surgical (contra-)indications;
(4) surgical technique; (5) length of follow-up; (6) compar-
ative subgroups; and (7) types of activity-based outcome
measure.

Risk of bias in individual studies

The risk of bias for non-randomized observational inter-
ventional studies with validated outcome measures was
evaluated by two reviewers (AL and AB) working indepen-
dently using the ROBINS-I (Risk Of Bias In Non-



randomised Studies - of Interventions) measurement tool.'?

Each article was assessed as having low, high, or unclear
risk for six criteria and is reported in the tables of charac-
teristics of included studies (Table SI, online supporting
information) and risk of bias (Table I).

Assessment of the quality of evidence

The quality of the body of evidence for each outcome
was examined by two assessors (AB and AL) according to
the Grading of Recommendations Assessment, Develop-
ment and Evaluation (GRADE) Working Group crite-
ria.”> GRADE was used to summarize the body of
evidence and to enable quicker interpretation of the find-
ings of the review for clinical practice. The overall qual-
ity of evidence was determined to be high, moderate,
low, or very low using a stepwise, structural methodol-
ogy. This was done for outcomes of interest across the
studies, as well as for the strength of recommendation
for using the UES intervention. The scores were com-
pared and disagreements were resolved by discussion and
consensus.

Data synthesis

Given the heterogeneity of UES interventions (within and
between studies) and reported outcomes on activities and
participation, a meta-analysis could not be performed.
Therefore a narrative synthesis of results is presented.

RESULTS

Study selection

The electronic search provided a total of 8552 citations.
After adjusting for duplicates, 6501 remained. Of these,
6366 studies were discarded because, after reviewing the
abstracts, it seemed that these papers were not published
with a full text in English (#=603) or did not meet the

criteria (7=5763). The full text of the remaining 140 cita-
tions was examined in more detail. One hundred and four-
teen studies did not meet the
described, mainly because of a different outcome or popu-
lation and small numbers of participants. Fourteen studies
were excluded because data were not presented separately
or fewer than 75% of the participants were patients diag-
nosed with CP aged up to 20 years. Finally, a total of 12
studies were identified for inclusion in the review (Fig. S1,
online supporting information).

inclusion criteria as

Characteristics of included studies

A summary of the included studies is presented in
Table SI. The three prospective studies stated measure-
ment time points in advance'*'® and two retrospective
studies described the use of a standard protocol which
included follow-up time-points.'”'® Five studies provided
information about missing data and loss to follow-up
(Table SI).'*'*'7"'” Ten studies included only children
and adolescents with CP aged up to 24 years.'*'7:192%
From the two studies including patients older than
20 years of age,'®*’ the percentage patients to include
(>75% of the participants were aged up to 20y) could be
derived from the reported mean and range. Four studies
included participants with unilateral CP,'*'7'%21 of which
three involved those described as having spastic CP.'7'%%!
Indications were based on presentation of pronation defor-
mity, deficient active wrist extension with adequate digital
control, wrist flexion deformity with the flexor carpi ulnaris
as the primary deforming force, and adduction of the
thumb ray with flexion at the thumb.

Risk of bias within studies
There was an overall high risk of bias within the included
studies (Table I). In all retrospective studies the risk of bias

Table I: ROBINS-I risk of bias assessment

Before intervention
At intervention

After intervention

Deviation Selection of Overall

Selection of Classification of from intended Missing Measurement reported risk of bias
Study Confounding participants intervention interventions  data of outcomes result assessment
Carlson et al.?° c C S C S S S C
Donadio et al.? C C S c S S S C
House et al.®® C C S C S S M C
Libberecht et al.’™®  C c S C S M M C
Louwers et al.’® S M S S L M M S
Matsou et al.?* C C S C S S S o]
Matsou et al.?® C C S C S S S C
Ponten et al.'® C S S S L S M C
Roth et al.?’ C C S C S S S C
Smitherman et al.’” S M S S M M M S
Van Heest et al.’  C C S S S M M C
Van Heest et al.™ S S L L M M M S

Each domain is determined to exhibit low (L), moderate (M), serious (S), or critical (C) risk of bias. Low risk of bias indicates that the study
is ‘comparable to a well-performed randomized trial’ in the domain being evaluated. Moderate risk of bias indicates the study is ‘sound for
a non-randomized study’ but not comparable to a rigorous randomized trial. Serious risk of bias indicates the presence of ‘important prob-
lems’. Critical risk of bias indicates the study is ‘too problematic to provide any useful evidence on the effects of intervention’. The overall

risk of bias of each study was equal to the most severe level of bias found of any domain. ROBINS-I, Risk Of Bias In Non-randomised Stud-

ies - of Interventions.
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was critical for the items on selection (owing to lack of
allocation concealment, loss to follow-up), confounding
(inherently to non-controllable studies, different baseline
characteristics), and measurement of outcomes (blinding of
- 14,1517 .
outcome assessment). Three studies were judged to
be at serious risk of bias in at least one domain, but not at
critical risk of bias in any domain.

GRADE assessment of the quality of evidence

The quality of evidence was very low for each postop-
erative activity-based outcome after UES in children
and adolescents with CP (Table II). The scarcity of
comparative studies, the selection of participants, and
the lack of blinding in outcome assessment introduced a
high risk of bias, which was accounted for in the
GRADE analysis.

Activity-based outcome measures

Table III presents the activity-based outcome measures
used to evaluate the effect of UES on functional and per-
ceived performance. Clinicians evaluated patients’ func-
tional performance using an outcome measure including
quantifiable tasks in 12 studies."*?° The perception of
patients’ abilities to use the hand(s) in task performance
was measured with the Canadian Occupational Perfor-
mance Measure (COPM) in three studies.'*'¢

Functional performance outcome measures (clinical-
based)
Patients’ abilities to handle objects on request (capacity)
was evaluated with the Box and Block Test (BBT),® the
Jebsen—Taylor Hand Function Test (JHFT),”” and the
House Functional Classification®® in seven studies,!®?%2°
ranging from 0 (no use of the hand) to 8 (complete sponta-
neous use of the hand). The mean House Functional Clas-
sification score changed significantly in the studies,
suggesting that the affected arm/hand changed from a (fair)
passive assist before surgery to a (fair) active assist after
surgery.”® Scoring of the JHFT and the BBT is based on
the time it takes the patient to perform the unimanual
tasks. No change after UES was found in the speed of per-
forming a unimanual task performed with the affected
hand. For interpretation of change, knowledge about the
minimal clinically important difference is important.
Unfortunately, these differences are not known for the
JHFT, BBT, and House Functional Classification.
Patients’” functional performance of activities was evalu-
ated with the Assisting Hand Assessment (AHA)**7! and
the Shriners Hospital Upper Extremity Evaluation
(SHUEE) spontaneous functional analysis.’” Significant
improvement on the spontaneous functional use (SHUEE
spontaneous functional analysis and AHA) was found in all

four studies.!*'” For the AHA, a change of five AHA units

Table Il: Outcomes of upper extremity surgery on activities and participation of children and adolescents with cerebral palsy

Mean change

Outcome measure Participants (study) in score (SD) 95% CI of the mean p (provided by author) Quality of evidence®

JHFT Very low
13"° — — 0.81

BBT Very low
16" 2.0 (5.9) —1.85 to 4.65 >0.05
27" 2.3 (4.9) 0.36-4.13 0.21

HFC Very low
2420 2.0 (2.0) 0-2.0 <0.01
820 2.0 (2.0) 0-4.0 <0.01
2072 1.95 (1.4) 1.32-2.58 <0.001
5623 2.7 (1.7) 0.22-2.23 <0.001
158 3.0 (—) — 0.002
26%° 1.7 (1.7) 0.98-2.35 <0.001
1924 3.2(1.2) 2.59-3.70 <0.001
172 1.8 (—) — <0.001

SHUEE SFA Very low
40" 4.0 (—) — <0.001
16" 6.5 (11.0) 0.37-12.56 <0.05

AHA Very low
1876 6.2 (3.7) 4.34-8.0 <0.001
16" 3.1 (5.4) 0.21-5.92 <0.05
31" 6.7 (4.2) 5.14-8.21 <0.001

COPM-P Very low
35™ 3.2 (1.6) 2.58-3.72 <0.001

COPM-S Very low
35" 3.3 (2.1) 2.55-3.99 <0.001

ABILHAND Very low
34" 1.5 (1.2) 1.08-1.93 <0.001

VAS Very low
29" 2.4 (1.9) 1.66-3.14 <0.001

8Grading of Recommendations Assessment, Development and Evaluation. JHFT, Jebsen-Taylor Hand Function Test; BBT, Box and Block
Test; HFC, House Functional Classification; SHUEE SFA, Shriners Hospital Upper Extremity Evaluation spontaneous functional analysis;
AHA, Assisting Hand Assessment; COPM-P, Canadian Occupational Performance Measure performance scale; COPM-S, Canadian Occupa-
tional Performance Measure satisfaction scale; VAS, visual analogue scale.
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Table Ill: Activity-based outcome measures evaluating the effect of upper extremity surgery. (a) Measuring functional performance (clinical-based).

(b) Measuring perceived performance (patient-reported)

(a)

Outcome measures based on:

Study

Improvement

MCID (% of participants)

Quantifiable tasks
Measuring capacity

Box and Block Test?® Van Heest et al.™ Not significant Unknown?®P
Louwers et al.™® Significant 31
Jebsen-Taylor Hand Function Test?’ Van Heest et al."® Not significant Unknown®
House Functional Classification®® Carlson et al.?® Significant Unknown®
Libberecht et al.’® Significant Unknown®
Roth et al.?’ Significant Unknown®
Donadio et al.?? Significant Unknown®
House et al.® Significant Unknown®
Matsou et al.?* Significant Unknown®
Matsuo et al.?® Significant Unknown®
Measuring performance
Assisting Hand Assessment®®~" Ponten et al."® Significant 564
Van Heest et al.™ Significant Unknown®4
Louwers et al."® Significant 71
SHUEE SFA®? Van Heest et al."® Significant Unknown®
Smitherman et al."” Significant Unknown®
Van Heest et al.™ Significant Unknown®
(b)
QOutcome measures Study Improvement MCID (% of participants)
COPM-P"™ Louwers et al.”® Significant 80°
ABILHAND(-kids)"® Louwers et al."® Significant 551
Visual Analogue Scale'™® Louwers et al.’® Significant 629

SHUEE SFA, Shriners Hospital Upper Extremity Evaluation spontaneous functional analysis; COPM-P, Canadian Occupational Performance
Measure performance scale. °Minimal clinically important differences (MCIDs) are unknown, because no individual data are given in the
paper. °The percentage with a true change (with 95% certainty) of at least six blocks per minute (measured by the same rater before and after
the intervention). °MCIDs are unknown for this outcome measure. “The percentage with at least the smallest detectable change of five Assist-
ing Hand Assessment units (with 95% certainty), which reflects a true change (not measurement error alone) with a standard deviation of
1.96. °The percentage with at least a 2-point change, which is considered to be a clinically meaningful difference between groups of patients.
The percentage with at least the smallest detectable change of 1.18 logits (with 95% certainty), which reflects a true change (not measure-
ment error alone) with a standard deviation of 1.96. 9The percentage with at least the minimal clinically important difference of 1.37cm.

or more does (with 95% certainty) reflect a real change
exceeding any random measurement error.>’

Perceived performance outcome measures (patient-
reported)

Three studies used the COPM**>7 to explore the percep-
tion of the patients’ abilities to use the hand(s) in task per-
formance,'*'® but only one study used the COPM to
measure change after UES."” The mean COPM score in
this study showed a significant and clinical relevant change
(>2 points) on patients’ perceptions of the performance
and satisfaction of selected goals after UES. The other two
studies presented the outcomes by using one part of the
COPM (performance); these showed an improved perfor-
mance of selected goals from 2.6 (range 1-8) to 6.4 (3—
10)," or did not report the change in COPM performance
for the surgical intervention group separately but reported
no difference between the three intervention groups.'*

DISCUSSION
This systematic review has shown that there is very low
quality of evidence for the effects of UES on activities and

participation of children and adolescents with CP. The
methodological quality of the 12 included studies was poor
and evidence for comparative effects is limited.

Previous reviews have demonstrated positive effects of
UES in children and adolescents with CP on upper limb
function (i.e. dexterity, range of motion at the wrist and
forearm, and grip strength).’®** Our review evaluated
the effect on patients’ functional and perceived perfor-
mance measured with validated activity-based outcome
measurements rated by clinicians or patients/caregivers.
Patients’ functional performances were measured in five
studies'™"”!? on quantifiable tasks with the SHUEE,
AHA, JHFT, or BBT and in seven studies'”'®*?'%° by a
classification.

After UES, improvements were reported in patients’
functional performance (what the patient usually does)
(SHUEE, AHA, and ABILHAND) and on patients’ self-
perception of the ability to use the affected arm (COPM).
No improvements were noted for speed of hand skills or
what a patient is able to do on request (capacity) JHFT
and BBT). However, interpreting these findings is limited
in view of the methodological limitations of the studies.
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Implications for practice and research

Considering the overall very low quality of the evidence, it
is not possible to make clinical recommendations on the
effect of UES. However, the positive results of the effect
of UES on activities and participation presented in all
included studies certainly justify future controlled studies.

A core set of validated outcome measures

Different validated activity-based outcome measures were
used in the included studies, which showed that clinicians
and patient/caregivers were positive about the effect on
activities and participation after UES. To enhance the
comparability of studies and to perform pooled analysis,
the use of a core set of validated outcome measures to
gather and share data in international databases is recom-
mended. This information will be important to improve
selection criteria, to indicate specific surgical procedures,
and to predict outcomes for UES.

On the basis of the findings of this review, we suggest
adding at least the three activity-based outcome measures
to the core set when evaluating the effect of UES on activ-
ity and participation: the AHA, SHUEE, and COPM. The
SHUEE and AHA should be included because they evalu-
ate the use of both hands together; the SHUEE has more
components of measuring capacity and the AHA of mea-
suring performance. The COPM can be used to measure
patient-related outcomes of perceived performance and sat-
isfaction of the ability to perform the activity.

Apart from these activity-based outcome measures, more
assessments at all levels of the International Classification
of Functioning, Disability and Health (‘body function and
structure’, ‘activity and participation’) are needed to recog-
nize the impact of the changes after UES on patients’
functioning and the possibilities for engaging fully in their
lives.

Effect of postoperative therapies after UES

To be able to interpret the effect of UES it is necessary to
have consensus about postoperative therapy, because the
use of different therapies is likely to influence the out-
comes after UES on activites and participation. Future
studies should compare postoperative therapies to identify
the optimal frequency, duration, intensity, and focus (to
improve function and/or activities and participation). A
period of postoperative immobilization in plaster will
always follow UES. However, there is a lack of knowledge
about the effect of immobilization in plaster on the results
after UES. More knowledge is also needed about aspects

REFERENCES

such as the optimal position of the arm/hand (e.g. the
degree of any over-correction) and the duration of casting.

Long-term outcomes after UES

Future studies should also evaluate long-term outcomes. It
is not well known whether UES interventions continue to
add benefit over years or whether the gains are lost with
ageing. More high-quality comparative effect studies with a
large number of participants are needed to determine opti-
mal patient selection criteria and the indications for speci-

fic UES procedures.

Limitations

The findings of this systematic review should be inter-
preted in the context of its limitations. Furthermore, the
retrospective case-series design used in most studies means
the evidence is initially rated low, and has a high risk of
bias, such as recall and publication bias which may have
limited the available evidence.

Many studies were excluded because they used unique, indi-
vidualized, and often qualitative activity-based outcome mea-
sures. For example, daily activides were evaluated as a
qualitative measure of function, or a questionnaire was used in
which participants were asked about the change in hand use
after UES. A lack of reported statistical precision (e.g. no esti-
mates of effects with confidence intervals) was found within
the included studies, making pooled analyses impossible.

CONCLUSIONS

This systematic review has shown that there is very low
quality of evidence for the effects of UES on activities and
participation of children and adolescents with CP. In all 12
included studies, the ability and perception of the patient
to use the hand(s) and perform activities improved signifi-
cantly after UES. However, studies had poor methodologi-
cal quality and reported very low quality of evidence for
the effects of UES on activities and participation of chil-
dren and adolescents with CP. More high-quality multidis-
ciplinary studies are needed to obtain better insight into
the comparative effects of UES on activities and participa-
tion in this group.

SUPPORTING INFORMATION
The following additional material may be found online:
Appendix S1: Search strategy.
Table SI: Summary of included studies
Figure S1: Flow diagram of studies identified for inclusion in
the review.

1.

N

26

Arner M, Eliasson AC, Nicklasson S, Sommerstein K,
Higglund G. Hand function in cerebral palsy. Report of
367 children in a population-based longitudinal health
care program. 7 Hand Surg Am 2008; 33: 1337-47.

. Basu AP, Pearse ], Kelly S, Wisher V, Kisler J. Early

intervention to improve hand function in hemiplegic

cerebral palsy. Front Neurol 2015; 5: 281.

. World Health Organization. International Classifica-

tion of Functioning, Disability and Health (ICF). Gen-
eva: World Health Organization, 2001.

. Smeulders M, Coester A, Kreulen M. Surgical Treat-

ment for the thumb-in-palm deformity in patients with
cerebral palsy. Cochrane Database Syst Rev 2005; 4:
CD004093.

Developmental Medicine & Child Neurology 2020, 62: 21-27

w

. Strecker WB, Emanuel JP, Dailey L, Manske PR.

Comparison of pronator tenotomy and pronator rerout-
ing in children with spastic cerebral palsy. 7 Hand Surg
Am 1988; 13: 540-3.

. Gschwind C, Tonkin M. Surgery for cerebral palsy:

part 1. Classification and operative procedures for

pronation deformity. 7 Hand Surg Br 1992; 17: 391-5.



Beach WR, Strecker WB, Coe J, Manske PR, Schoe-
necker PL, Dailey L. Use of the Green transfer in
treatment of patients with spastic cerebral palsy: 17-

year experience. J Pediatr Orthop 1991; 11: 731-6.

. Alewijnse JV, Smeulders MJ, Kreulen M. Short-term

and long-term clinical results of the surgical correction
of thumb-in-palm deformity in patients with cerebral

palsy. 7 Pediatr Orthop 2015; 35: 825-30.

. Manske PR. Redirection of extensor pollicis longus in

the treatment of spastic thumb-in-palm deformity. 7

Hand Surg Am 1985; 10: 553-60.

. Moher D, Liberati A, Tetzlaff J, Alanan D, PRISMA

Group. Preferred reporting items for systematic reviews
and meta-analyses: the PRISMA statement. Int J Surg
2010; 8: 336-41.

OCEBM Levels of Evidence Working Group. Levels of
Evidence (March 2009). Oxford Center for Evidence-
Based Medicine. http://www.cebm.net/ocebm-levels-of-
evidence/ (accessed 6 June 2014).

Sterne JA, Hernin MA, Reeves BC, et al. ROBINS-I: a
tool for assessing risk of bias in non-randomised studies
of interventions. BM7 2016; 355: 4919.

GRADE Working Group. Grading quality of evidence
and strength of recommendations. BM7 2004; 328: 1-8.

. Van Heest AE, Bagley A, Molitor F, James MA. Tendon

transfer surgery in upper-extremity cerebral palsy is more
effective than botulinum toxin injections or regular, ongo-

ing therapy. 7 Bone Joint Surg Am 2015; 97: 529-36.

. Louwers A, Warnink-Kavelaars J, Obdeijn M, Kreulen

M, Nollet F, Beelen A. Effects of upper-extremity sur-
gery on manual performance of children and adoles-
cents with cerebral palsy: a multidisciplinary approach
using shared decision-making. 7 Bone Foint Surg Am
2018; 100: 1416-22.

. Pontén E, Ekholm CL, Eliasson AC. Bimanuality is

improved by hand surgery in children with brain
lesions: preliminary results in 18 children. 7 Pediatr
Orthop B 20115 20: 359-65.

Smitherman JA, Davids JR, Tanner S, et al. Functional
outcomes following single-event multilevel surgery of
the upper extremity for children with hemiplegic cere-

bral palsy. 7 Bone Joint Surg Am 2011; 93: 655-61.

. Libberecht K, Sabapathy SR, Bhardwaj P. The relation

of patient satisfacdon and functional and cosmetic

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

outcome after correction of the wrist flexion deformity

in cerebral palsy. 7 Hand Surg Eur 2011; 36: 141-6.

. Van Heest AE, Ramachandran V, Stout J, Wervey R,

Garcia L. Quantitative and qualitative functional evalu-
ation of upper extremity tendon transfers in spastic
hemiplegia caused by cerebral palsy. 7 Pediatr Orthop
2008; 28: 679-83.

Carlson MG, Hearns KA, Inkellis E, Leach ME. Early
results of surgical intervention for elbow deformity in
cerebral palsy based on degree of contracture. 7 Hand
Surg Am 2012; 37: 1665-71.

Roth JH, O’Grady SE, Richards RS, Porte AM. Func-
tional outcome of upper limb tendon transfers per-
formed in children with spastic hemiplegia. 7 Bone Joint
Surg Br 1993; 18: 299-303.

Donadio J, Upex P, Bachy M, Fitoussi F. Wrist
arthrodesis in adolescents with cerebral palsy. 7 Hand
Surg Eur 2016; 41: 758-62.

House JH, Gwathmey FW, Fidler MO. A dynamic
approach to the thumb-in palm deformity in cerebral
palsy. 7 Bone Joint Surg Am 1981; 63: 216-25.

Matsuo T, Lai T, Tayama N. Combined flexor and
extensor release for activation of voluntary movement
of the fingers in patients with cerebral palsy. Cln
Orthop Relat Res 1990; 250: 185-93.

Matsuo T, Matsuo A, Hajime T, Fukumoto S, Chen
W, Iwamoto Y. Release of flexors and intrinsic muscles
for finger spasticity in cerebral palsy. Clin Orthop Relat
Res 2001; 384: 162-8.

Mathiowetz V, Federman S, Wiemer D. Box and Block
test of manual dexterity: norms for 6-19 year olds. Can
J Occup Ther 1985; 52: 241-5.

Taylor N, Sand PL, Jebsen RH. Evaluation of hand
function in children. Arch Phys Med Rehabil 1973; 54:
129-35.

Krumlinde-Sundholm L, Holmefur M, Kottorp A,
Eliasson AC. The Assisting Hand Assessment: current
evidence of validity, reliability, and responsiveness to
change. Dev Med Child Neurol 2007; 49: 259-64.
Holmefur M, Krumlinde-Sundholm L, Eliasson AC.
Interrater and intrarater reliability of the Assisting
Hand Assessment. Am F Occup Ther 2007; 61: 79-84.
Holmefur M, Aarts P, Hoare B, Krumlinde-Sundholm

L. Test-retest and alternate forms reliability of the

34.

40.

Assisting Hand Assessment. 7 Rebabil Med 2009; 41:
886-91.

. Louwers A, Beelen A, Holmefur M, Krumlinde-Sund-

holm L. Development of the Assisting Hand Assess-
ment for adolescents (Ad-AHA) and validation of the
AHA from 18 months to 18 years. Dev Med Child Neu-
rol 2016; 58: 1303-9.

. Davids JR, Peace LC, Wagner LV, Gidewall MA,

Blackhurst DW, Roberson WM. Validation of the Shri-
ners Hospital for Children Upper Extremity Evaluation
(SHUEE) for children with hemiplegic cerebral palsy. 7
Bone Joint Surg Am 2006; 88: 326-33.

. Louwers A, Krumlinde-Sundholm L, Boeschoten K,

Beelen A. Reliability of the Assisting Hand Assessment
in adolescents. Dev Med Child Neurol 2017; 59: 926—
932.

Dedding C, Cardol M, Eyssen IC, Beelen A. Validity of the
Canadian occupational performance measure: a client-cen-

tred outcome measurement. Clin Rebabil 2004; 18: 660-7.

. Law MC, Baptiste S, Carswell A, McColl MA, Polata-

jko HJ, Pollock N. Canadian Occupational Perfor-
mance Measure. Toronto, ON: Canadian Association

of Occupational Therapists, 2005.

. Verkerk GJ, Wolf MJ, Louwers AM, Meester-Delver A,

Nollet F. The reproducibility and validity of the Cana-
dian Occupational Performance Measure in parents of

children with disabilities. Clin Rebabil 2006; 20: 980-8.

. Eyssen IC, Steultjens MP, Oud TA, Bolt EM, Maas-

dam A, Dekker J. Responsiveness of the Canadian occu-
pational performance measure. 7 Rehabil Res Dev 2011;
48: 517-28.

. Boyd RN, Morris ME, Graham HK. Management of

upper limb dysfunction in children with cerebral palsy:
a systematic review. FHur 7 Newrol 2001; 8(Suppl. 5):
150-66.

. Van Munster JC, Maathuis KG, Haga N, Verheij NP,

Nicolai JPA, Hadders-Algra M. Does surgical manage-
ment of the hand in children with spastic unilateral
cerebral palsy affect functional outcome? Dev Med Child
Neurol 2007; 49: 385-9.

Novak I, Mcintyre S, Morgan C, et al. A systematic
review of interventions for children with cerebral palsy:
state of the evidence. Dev Med Child Neurol 2013; 55:
885-910.

Review 21


http://www.cebm.net/ocebm-levels-of-evidence/
http://www.cebm.net/ocebm-levels-of-evidence/

DEVELOPMENTAL MEDICINE & CHILD NEUROLOGY SYSTEMATIC REVIEW

RESUMEN

EFECTOS DE LA CIRUGIA DE LA EXTREMIDAD SUPERIOR SOBRE LAS ACTIVIDADES Y LA PARTICIPACION DE NINOS CON PARALISIS
CEREBRAL: UNA REVISION SISTEMATICA

OBJETIVO Evaluar y sintetizar la evidencia de los efectos de la cirugia de extremidades superiores (UES) sobre las actividades y la
participacién de ninos y adolescentes con paralisis cerebral (PC).

METODO En las bases de datos MEDLINE, Embase y PsycINFO se buscaron publicaciones hasta septiembre de 2018. Los estudios
incluidos fueron estudios comparativos con o sin grupos de comparacion concurrentes o series de casos con resultados de
prueba previa / prueba posterior con un tamano de muestra minimo de 10 participantes; aquellos que informaron los efectos de
UES con un tiempo de seguimiento de al menos 5 meses; aquellos que incluyen pacientes diagnosticados con PC de hasta 20
anos; y aquellos que utilizaron un instrumento validado basado en actividades. El riesgo de sesgo se evalué mediante la
herramienta ROBINS-I (Riesgo de sesgo en estudios no aleatorios - Intervenciones) y la evaluacién de la calidad se realiz
mediante la evaluacion, desarrollo y evaluacion de la calificacion de las recomendaciones.

RESULTADOS Se incluyeron 12 estudios con 310 ninos y adolescentes. La capacidad y la percepciéon del paciente para usar la/s
mano/s, y realizar las actividades (medidas con la Evaluacion de la extremidad superior del Hospital Shriners, la Evaluacién de la
mano auxiliar y la Clasificacion funcional de la casa) mejoraron significativamente después de la UES. La calidad de la evidencia
fue muy baja para cada uno de los resultados de actividad de interés.

INTERPRETACION La evidencia muy baja previene realizar recomendaciones sobre el uso de UES para guiar la practica clinica. Se
necesitan mas estudios comparativos de alta calidad para obtener una mejor comprension de los efectos de UES en las
actividades y la participacion.

RESUMO

EFEITOS DE CIRURGIA DO MEMBRO SUPERIOR EM ATIVIDADES E PARTICIPAGAO DE CRIANGCAS COM PARALISIA CEREBRAL: UMA
REVISAO SISTEMATICA

OBJETIVO Avaliar e sintetizar a evidéncia dos efeitos de cirurgia do membro superior (CMS) sobre as atividades e participacao de
criangas com paralisia cerebral (PC).

METODO As bases de dados MEDLINE, Embase, e PsycINFO foram pesquisadas quanto a publicagoes até setembro de 2018.
Foram incluidos estudos comparativos com ou sem grupos de comparagao concorrentes ou séries de casos com resultados pré/
pos-teste com um tamanho amostral minimo de 10 participantes; aqueles que reportaram os efeitos de CMS com tempo de
acompanhamento de pelo menos 5 meses; aqueles incluindo pacientes com diagndstico de PC e até 20 anos de idade; e aqueles
que usaram um instrumento valido para avaliar atividade. O risco de viés foi avaliado usando o instrumento RVENA-I (Risco de
viés em estudos nao aleatorizados — de intervengoes) e a avaliagao da qualidade foi realizada com a Pontuagao de
Recomendacgoes, Avaliagao, Desenvolvimento e Mensuragao.

RESULTADOS Doze estudos, envolvendo 310 criancgas e adolescentes, foram incluidos. A capacidade e percepcao do paciente em
utilizar as maos e realizar atividades (mensuradas com a Avaliacao do Hospital Shriners para a extremidade superior, a Avaliagao
da Mao Auxiliar, e a Classificagao Funcional de House) melhoraram significantemente apés CMS. A qualidade da evidéncia foi
muito baixa para os resultados de atividade de interesse.

INTERPRETACAO A evidéncia muito baixa proibe recomendagoes sobre o uso de CMS para guiar a prética clinica. Mais estudos
comparativos de alta qualidade sao necessérios para obter mais informacgoes a respeito dos efeitos de CMS nas atividades e
participagao.
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