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Background: Selective posterior rhizotomy (SPR) has been proved to be effective
in relieving spasms, however, the effect can’t be sustained without rehabilitation
training after operation. Whether age affects postoperative rehabilitation, there is a lack
of strong evidence. The study will be the first to observe and compare the effects of
comprehensive rehabilitation after SPR in children with spastic cerebral palsy at three
age groups.
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Abbreviations: SPR: Selective Posterior
Rhizotomy; CP: Cerebral Palsy; SCP:
Spastic Cerebral Palsy; GMFM: The Gross
Motor Function Measure; MAS: Modified
Ashworth Scale; MMT: Manual Muscle
Testing; AEs: Adverse Events; CRF: Case
Report Form

Methods: A prospective cohort trial will be conducted at Nuclear Industry 416
Hospital (The second Affiliated Hospital of Chengdu Medical College), Sichuan, China.
After SPR operation, children with spastic cerebral palsy(n=105) will be divided into
three age groups in a 1:1:1 ratio to receive comprehensive rehabilitation for 5 months.
Gross motor level (the Gross Motor Function Measure), muscle tone (Modified Ashworth
Scale) and muscle force (Manual Muscle Test) will be assessed at baseline (3rdday after
operation),1st month, 3rd month, and 5th month.
Discussion: We hypothesize that the younger the age, the better the effects of
comprehensive rehabilitation after SPR in children with spastic cerebral palsy.
Trial registration: Chinese Clinical Trial Registry (Registration number
ChiCTR1800019110). Registered 26 October 2018, http://www.chictr.org.cn/edit.
aspx?pid=32280&htm=4
Keywords: Comprehensive Rehabilitation; Spastic Cerebral Palsy; Movement Function

Background
Cerebral palsy (CP) is a group of symptoms characterized
by persistent central motor impairment, postural dysplasia and
limited movement, which are caused by non-progressive brain
damage in fetuses or infants [1]. In China, the prevalence of CP is
2.0‰ to 3.5‰ [2]. Spastic cerebral palsy(SCP) is the most common
pattern of CP, accounting for about 60% to 70% [3].The main
manifestation of SCP is an abnormal increase of muscle tone caused
by excessive stretch reflex, which shows horseshoe foot, flat foot
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valgus and other deformities, accompanied by abnormal walking
posture, such as scissor gait, trans-regional gait, etc. [4-6]. In
addition to dysfunction in patients, SCP also leads to higher health
care expenses, lower quality of life and so on [7,8]. Comprehensive
treatments, are recommended by current guidelines, including
exercise therapy, occupational therapy, sensory integration training,
speech therapy, surgical treatment, etc. [9]. Current evidences have
proved that effects of comprehensive treatments are better than
single treatment in SCP [10-12].
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SPR, as a surgical treatment, can relieve limb spasm, improve
limb function and walking ability [13,14], however, it can’t be used
as the single treatment for SCP, because of the complications such as
equinovarus, hip joint dislocation, and spinal deformity. In order to
obtain better efficacy and prognosis, comprehensive rehabilitation
should be conducted throughout the life cycle of children with SCP
[15,16]. Rehabilitation treatments for CP are various, in order to
obtain better clinical effect, it is particularly important to formulate
targeted rehabilitation programs for children with SCP. In real
clinical practice, our team combine with neurosurgery team to
treat children with SCP, and we both care the intervention age and
effects of comprehensive treatment, especially the age of surgical
intervention, however, current evidences don’t enough to solve our
questions. The objective of this study is to assess the effectiveness
of comprehensive rehabilitation after SPR used in children with SCP
in the real world. Furthermore, we aim to compare the difference
of effects among age groups in order to guide intervention age of
comprehensive treatments.
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Methods/Design
Study Aims
The study aims to observe and compare the effects of
comprehensive rehabilitation after SPR in children with spastic
cerebral palsy at three age groups. We hypothesize that the younger
the age, the better the effects of comprehensive rehabilitation after
SPR in children with spastic cerebral palsy.

Study Design and Setting

It is a prospective, observational cohort study. A total of
105 patients with SCP in the hospital are divided into 3 cohorts:
group 1, group 2, and groups 3. The choice for groups will be
made according to patients’ age. Assessments will be performed
at baseline (3rdday after operation),1st month, 3rd month, and 5th
month after enrollment. The final analysis will be blinded and
calculated by professional assessors and statisticians. The details
of the flow diagram are expressed in Figure 1.

Figure 1: Study flow chart.
Note: Children with cerebral palsy who meet diagnostic criteria, inclusion criteria and exclusion criteria will be recruited into
the study. After sign informed consent, eligible subjects will be divided into three groups according to ages. Gross motor level
(the Gross Motor Function Measure), muscle tone (Modified Ashworth Scale) and muscle force (Manual Muscle Test) will be
assessed at baseline (3rdday after operation),1st month, 3rd month and 5th month. The final data will be analyzed after 5 months.
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Ethical Considerations
The protocol has been approved by the Ethics Committee of
Nuclear Industry 416 Hospital (No.2018 (020)). The study will
follow the Declaration of Helsinki. Informed consent will be obtained
from all patients or their legally authorized representatives when
they agree to take part in the study. The trial results will be reported
in a peer-reviewed journal.

Subject Selection

Participants will be recruited through advertisement and social
media (e.g., Wechat) from the January 1,2018 to the July 1,2020.
The patients’ diagnostic criteria are based on Chinese rehabilitation
guidelines of Cerebral Palsy (2015) [1]. Patients matching the
following 6 conditions will be diagnosed as SCP: persistent central
motor disorder; movement and posture dysplasia; reflex dysplasia;
increased muscle tone; etiological factor of CP; skull imaging
information.

Inclusion and Exclusion Criteria

In order to achieve the aim of the study, subjects must meet the
study inclusion criteria , shown as: conform to diagnostic standard
Table 1: Time schedule of the study.

of CP; clinical pattern is SCP; aged 3-18 years old; SPR operation
was performed in neurosurgery department of Nuclear Industry
416 Hospital; Intelligence is normal or near normal, participant
can cooperate with rehabilitation training; signature of informed
consent. Exclusion criteria are shown as: patients with lower limb
spasms caused by progressive injury; patients with other types of
CP; severe epilepsy in SCP patients; severe mental retardation in SCP
patients; patients who can’t tolerate postoperative rehabilitation.

Treatments

The patients will be divided into 3 cohorts, according to their
ages. The age of group 1 was 3-4 years, the age of group 2 was
5-6 years, and the age of group 3 was 7-18 years. According to the
condition of eligible participants, a comprehensive rehabilitation
training program will be formulated and given on the 3rd day
after operation, including passive joint activity, muscle training,
stretching training, balance training and core stability training.
Professional rehabilitation therapists conduct one-to-one training
once a day for a total of 150 minutes, five times a week, for 5
months. The entire study period for each patient will be 5 months.
All visits and items are presented in Table 1.

Study phase
Items

Baseline (3 day after operation)

Confirm eligible

√

General data

√

Informed consent
Medical history and allergies
Assessments

rd

1st month

3rd month

5th month

√

√

GMFM-88

√

√

√

√

MMT

√

√

√

√

MAS

Adverse Events

√

√

√

Study completion status

√

√

CRF examination

Note: GMFM-88= Gross Motor Function Measure 88, MMT= Manual Muscle Testing, CRF=case report form.

√

√

√

√

Study Procedure

Outcome Measures

All data will be documented in the case report forms (CRF). In
order to avoid missing data, a staff will weekly inspect completed
CRFs. A meeting will be held monthly to discuss research progression and monitor data collection. All data will be reviewed and confirmed by the researchers, data managers and statisticians for the
final analysis. Furthermore, the trial is sponsored and monitored by
Sichuan Provincial Health Planning Commission and Sichuan Medical Association. Personal information will be kept in an excel file
protected with a password before and during the trial, the final trial
dataset will be accessible only to the investigators and belong to rehabilitation department of Nuclear Industry 416 Hospital. Detailed
time schedule of the study is presented in Table 1.

The primary outcomes include the Gross Motor Function
Measure (GMFM-88) [17] for general motor function, and Modified
Ashworth Scale [18] for muscle tone. GMFM have 5 functional
areas, including :
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1) Supine and prone position combined with turning motion,
residual primitive reflex and erect reflex establishment;
2)

Four-point kneeling combined with climbing;

4)

Standing exercise;

3) Establishment of sitting motion combined with balanced
reflex;
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5) Walking, running, jumping and climbing. According to
patients’ functional status, the score is zero if without behavior,
1 point if 10% of the above actions are completed, 2 points if
11%-89% of them completed, and 3 points if more than 90%
of them completed. MAS is the most commonly used measure
for muscle tone in children with CP. It is a 6-level scale from
0-Ⅳ, recorded as 0-5 points successively. They will be assessed
at baseline (3rdday after operation),1st month, 3rd month, and
5th month.

The Secondary outcomes include muscle force. Muscle force
will be estimated by manual muscle testing [19]. MMT includes 6
levels, including:
1)
2)

Muscle contraction can or cannot touch;

Muscle contraction is palpable, without joint activity;

3) Total joint movement can be driven by muscles in antigravity posture;

4) Muscle force can drive total joint movement in anti-gravity
posture, but cannot resist resistance;
5) Muscle force can drive total joint movement under the
condition of resisting gravity and partial resistance;

6) Muscle force can drive total joint movement under
condition of resisting gravity and resistance. The range of
the scores is 0 to 5 points successively. The indicator will be
assessed at baseline (3rdday after operation),1st month, 3rd
month, and 5th month.

Sample Size, Power and Statistical Methods

According to the previous database of the hospital, the
average annual number of SPR was 65 cases in children with SCP.
Considering the actual number of patients that can be recruited and
statistical significance, a total sample size of 105 patients should be
recruited with a power of 0.8, a 2-sided alpha of 0.05 and a dropout
rate of 15%, 35 in each group. Continuous data will be analyzed
with one-way repeated measures ANOVA or Nonparametric tests
and expressed as the mean with standard deviation. Categorical
variables will be tested by chi-squared or Fisher exact test, and
reported as percentages, sample numbers. Statistical analysis will
be both conducted by an intention-to-treat analysis and a perprotocol analysis. The statistical significance is defined as P＜0.05.
Statistics software will use SPSS17 (IBM).

Adverse Events

The study requires participants to report any AE at any time
during the intervention. The AE form will be recorded by professional staff. Serious AEs will be reported to the Ethics Committee of
Nuclear Industry 416 Hospital and Chinese Clinical Trial Registry.
Significant safety issues and unexpected serious AE will be reported 24 hours to the trial site (Nuclear Industry 416 Hospital).
Copyright@ Xiaoyu Shen | Biomed J Sci & Tech Res | BJSTR. MS.ID.003807.
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Limitations
The trial has a number of potential limitations. The study is a
clinical observation based on real clinical world, the treatments
could not be blinded, and clinician bias may influence the results. In
order to reduce clinical bias, the assessment will be performed by
specific rehabilitation doctors and the data collection and analysis
will be done by specific researchers. Further, subjects’ compliances
has a great influence on conduct of clinical trial, our advantages are
as the Sichuan Cerebral Palsy Rescue Center, our department has
got the trust of patients and their parents, higher social acceptance
and a large number of resources.

Discussion

In the Nuclear Industry 416 Hospital of Sichuan, China,
comprehensive rehabilitation after SPR is widely used for children
with spastic cerebral palsy, especially for those who are dissatisfied
with the efficacy or want to relieve muscle tone from regular
rehabilitation. Current evidences on comprehensive rehabilitation
after SPR mainly come from trials with poor methodological
quality, more scientific and real evidences are lacked to support
the effectiveness of comprehensive rehabilitation after SPR [20].
In this study, we design a prospective, observational cohort study
to present high-quality evidence in the real clinical practice for
children with spastic cerebral palsy.
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