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A B S T R A C T  

Background: Cerebral palsy is a non-progressive neurological disorder 
characterised by abnormalities in posture and movement due to brain injury 
occurring during fetal life or postnatally. Its causes may include oxygen 
deficiency, jaundice, prematurity, or traumatic brain infections. Children with 
cerebral palsy often present with motor and sensory impairments, as well as 
visual, auditory, and cognitive deficits. Spider cage therapy, also known as the 
universal cage unit, is a three-dimensional metal structure used in 
rehabilitation protocols for neurological conditions such as cerebral palsy. This 
therapy involves elastic cords attached to a belt at the waist of the child, 
supporting functional motor training including kneeling, half-kneeling, single-
leg standing, and jumping. Objective: To evaluate the effects of spider cage 
therapy on motor control in children with hemiplegic cerebral palsy. 
Methodology: This randomised controlled trial included children aged 4 to 10 
years diagnosed with hemiplegic cerebral palsy, assessed using the Gross Motor 
Function Classification System and the Modified Ashworth scale. Children with 
severe disabilities, seizure instability, mental retardation, multiple 
contractures, bone diseases, deformities, or a history of meningitis were 
excluded. Participants were recruited from Mubarak Medical Complex, Khawaja 
Arshad Hospital, and DHQ Sargodha. After obtaining informed consent, 
participants were randomly allocated into two groups using the lottery method. 
The experimental group received spider cage therapy along with general 
warm-up exercises, 5 days a week for 4 months, targeting motor control 
activities such as kneeling, half-kneeling, single-leg standing, and jumping. The 
control group received conventional physiotherapy, consisting of warm-up and 
stretching exercises, five days a week for four months. Assessments were 
conducted at baseline, 3 weeks, 6 weeks, and 9 weeks post-intervention. 
Results: The experimental group demonstrated greater improvement in motor 
control activities compared to the control group across all assessment points. 
This therapy contributed to enhanced postural stability and functional motor 
tasks. Conclusion: Spider cage therapy is an effective rehabilitation 
intervention for improving motor control in children with hemiplegic cerebral 
palsy. It provides postural support and resistance training that enhances motor 
function, particularly in weight-bearing and dynamic balance activities. 
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I N T R O D U C T I O N  
 

Cerebral palsy (CP) is a continual but it is non-
progressive condition of movement and posture, 
related to functional limitations and cognitive, 
sensory issues, problems in communication, brain 
disorder, and muscle-related problems.1 
Hemiplegic children hold well-marked extremity 
engagement, inordinate thumb flexion, adduction 
and constricted wrist joint extension actively by 
babyhood. Post-lesion anomaly moves towards an 
advanced abnormal condition, the development of 
motor grouping. Perturbation visual, 
somatosensory and developmental neglect. 
Moving towards difficulties in using the hand. 
Progressive bony changes and soft tissue may 
happen, move towards contractures, which cause 
further function limitation in a vicious cycle.2  
 
Hemiplegia is a word form of spastic cp in which 
one leg and one arm may be the left or right side 
of the body. Hemiplegic CP affects the upper 
extremity to a greater degree than the lower 
extremity. They more frequently acquire repeated 
unprovoked seizures. Hemiplegic cerebral palsy 
children whose clinical structure affects the lower 
and upper extremities to an equal extent 
(‘proportional’) seem to fall between the leg-
dominant and arm-dominant groupings.3 
Hemiplegic gait pattern is based on sagittal joint 
kinematics and presents four types of patients, 
with an advanced distal-proximal engagement of 
the paretic lower extremity.4 Type I indicates the 
existence of a fallen human foot. Incoming 
swinging stage, type II by continuity of equinism 
in the gait cycle, with a accomplishable knee 
hyperextension in the stance phase, type III also 
displays a decreased flexed knee in the swing 
stage, type IV, add-on, displays an ablated 
movement of the hip. Still, the most ordinary 
forms observed in hemiplegic CP children are the 
moderate forms, types I and II. Comparability, the 
children with hemiplegic cerebral palsy have hand 
closure posture and a flexed and adducted thumb 
in the first few months. On the other hand, 
pronation of the forearm and thumb abnormality 
is mainly seen in a hemiplegic CP child.5,6 
 
Another study also reported deformities of the 
hand that are structural at age 2 years. Spider 
cage is a 3-dimensional unit. The spider cage 
consists of metal having cords that are detached 
to different points on a special belt. This special 
belt is set in the region of the waist of cerebral 
palsy child, which assists the child with cerebral 

palsy.7 The spider cage is a unique cage in which 
cerebral palsy child move freely independently 
while their movements are controlled with 
greater imprecision and ease. In this suspension, 
spider cage body parts are strengthened. It helps 
improve the stability of cerebral palsy, 
coordination and balance. Spider cage also 
improves the alignment of the body and gives 
knowledge of their body parts’ proprioception. 
Cords are elastic and can help strengthen weak 
muscles.5  
 
It is in use as a portion of intense pediatric 
physical therapy, along with other interventions 
of physical therapy. Spider cage was formed and 
organised in the 1940s and has a pulley system 
along the cage that is made up of metal, along with 
cords that is elastic cords and belts.8 The Gross 
Motor Function Measure scale (GMFM) was 
organised by Russell et al. in 1993 which was 
utilised to measure motor developmental levels, 
as well as also it was use in gross motor function 
changes successful standard surroundings in 
children with cerebral palsy. GMFM-66 was open 
to a subset of the GMFM-88 component known 
(direct Rasch reasoning) to measure functions of 
overall motor in people with cerebral palsy, 
varying from 0 - 100 (lower to higher motor 
function).9 
 
For children with cerebral palsy with hemiplegia, 
the function of one hand is fine while dysfunction 
in other hand. Alteration of the upper extremity 
produces complications in approximately every 
form of human motion: school, personal-care or 
activity, commitment to engage in 
recreation/spare time actions. The distinctiveness 
of the hemiplegic hand can be described as weak 
and slow, accomplished by awkward actions, 
unfinished finger fractional, jerkiness, and usually 
impaired deep touch feeling.10 Motor impairments 
of unreliable severity caused by a lesion in the 
brain in early development are the main feature in 
the medical image of CP.11 
 
In the everyday activities of people with CP, a lot 
of functional restrictions of dissimilar harshness 
limit or even prevent their energetic contribution, 
and involvement in public. Five levels of ordinal 
scales, in which a high level represents a greater 
functional restriction.  Both BFMF and MACS 
levels are intended to match GMFCS levels. Taken 
simultaneously, they give helpful information that 
completes the cerebral palsy child's clinical 
representation.3 The GMFCS and GMFCS–E&R 
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decide the plane most excellent represents the 
child’s present total motor ability and limitations, 
depending on the estimation of self-initiated 
actions, significant daily, with particular 
importance on sitting, mobility and transfer.5 The 
hemiplegic CP child, dystonia and/or spasticity, 
coordination shortage, impaired dexterousness 
and weakness are problems at the stage of body 
function. Arm movement restrictions are a sign of 
the difficulties experienced during releasing, 
reaching, manipulation and grasping objects with 
the hemiplegic affected arm and affected hand.2  
 
Spider cage therapy is also named the universal 
exercise unit and monkey unit. This cage unit 
assists the children to weight shift more freely and 
motor-assisted motility, like as jumping, sitting to 
standing and low-set. In the forties, motivated 
plus formed a spider cage whole to make stronger 
lame musculus. Presently, it is exploited with a 
pulley scheme and a suspension scheme. Spider 
cage has its personal beneficial belongings on cp 
children because it directly arouses the vestibule 
structure and structure of proprioception. Spider 
cage unit is a three-dimensional cage unit 
prepared by metal, similar to iron, adding wires, 
weights, rubber bands, pulleys, and belts.12 To 
evaluate the effects of Spider Cage Therapy on 
motor control in children with hemiplegic 
cerebral palsy.  
 
M E T H O D O L O G Y  
 
This randomized clinical trial was conducted to 
evaluate the effectiveness of spider cage therapy 
in children with spastic hemiplegic cerebral palsy. 
A non-probability purposive sampling technique 
was employed to recruit participants, who were 
then randomly assigned into two groups using the 
lottery method. The study included children aged 
4 to 10 years with a diagnosis of hemiplegic 
cerebral palsy, a Modified Ashworth Scale (MAS) 
grade of two, and GMFCS level II. Eligible 
participants were those who were cooperative, 
motivated, and able to follow verbal commands. 
Children with severe disabilities, seizure 
instability, mental retardation, multiple 
contractures, bone diseases, deformities, or a 
history of meningitis were excluded. 
 
The study was conducted over four months 
following ethical approval, and data were 
collected from Mubarak Medical Complex, 
Khawaja Arshad Hospital, and DHQ Hospital in 
Sargodha. Written and verbal informed consent 

was obtained from the participants’ guardians 
before inclusion. Motor abilities were assessed 
using the GMFCS-88, while spasticity was 
measured using the MAS. Assessments were 
conducted at four time points: baseline (before 
intervention), after 3 weeks, after 6 weeks, and at 
the end of the 9-week intervention. Participants 
were randomly assigned to two groups. Group A 
(experimental group) received spider cage 
therapy, while Group B (control group) received 
conventional physical therapy. Both groups 
received treatment five days per week for nine 
weeks, totalling 45 sessions. Each session lasted 
approximately one hour. 
 
The experimental group received therapy using 
the spider cage system, which is a three-
dimensional metal frame with elastic cords 
attached to a belt worn around the participant’s 
waist. This setup provided support during 
functional activities such as kneeling, half-
kneeling, one-leg standing, and jumping. Each 
session included general body warm-up exercises 
and passive range of motion (ROM) exercises 
(neck rotation, elbow flexion and extension, knee 
extension, and ankle rotation), each performed for 
20 minutes with 10 repetitions. 
 
The control group received conventional therapy, 
including similar passive ROM exercises and 
general warm-ups.13 Additionally, they performed 
stretching exercises targeting the hamstrings, 
quadriceps, knees, wrists, and shoulders. Each 
stretch was held for 5 seconds bilaterally, 
followed by a sustained end-range stretch held for 
40 seconds with therapist support.13 Each stretch 
was repeated five times. Data collected at each 
assessment point were analyzed to determine the 
impact of spider cage therapy on motor control 
and spasticity in children with spastic hemiplegic 
cerebral palsy. 
 
R E S U L T S  
 
The study aimed to find out the effects of spider 
cage therapy on the motor control in children with 
hemiplegic cerebral palsy. For this purpose, 28 
patients were taken from Mubarak Medical 
Complex, Khawja Arshad Hospital and DHQ 
Hospital, Sargodha. Two groups were formed, 
each consisting of 14 patients. Group A received 
the spider cage therapy while Group B received 
conventional physical therapy only. Data from 28 
children with hemiplegic cerebral palsy (Group 1: 
spider cage therapy, n=14; Group 2: conventional 
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physical therapy, n=14) were analysed. The mean 
age was 6.96±1.79 years, with no significant age 
difference between groups (p=0.759).  
 
Modified Ashworth Scale14 (MAS) scores indicated 
a significant reduction in spasticity in Group 1 
compared to Group 2 across follow-up points. At 
baseline, MAS scores were comparable (Group 1: 
3.35±1.00; Group 2: 3.71±0.91; p=0.376). At 9 
weeks, Group 1 showed greater improvement 
(1.07±0.99) than Group 2 (2.21±0.89; p=0.006). 
The GMFM subscales C (crawling & kneeling), D 
(standing), and E (Walking, Running, & Jumping) 
improved significantly in both groups over time, 
with Group 1 consistently outperforming Group 2. 
At 6 weeks, GMFM-C was higher in Group 1 
(18.42±0.75) compared to Group 2 (13.71±1.32; 
p<0.001). GMFM-D at 6 weeks was significantly 
higher in Group 1 (19.00±1.75) compared to 
Group 2 (16.07±1.59; p<0.001). GMFM-E at 6 
weeks was also higher in Group 1 (7.14±0.66) 
than in Group 2 (5.42±0.85; p<0.001). 
 
The effects of spider cage therapy on spasticity 
levels in children with hemiplegic cerebral palsy, 
as measured by the MAS. The Y-axis represents 
the mean MAS scores, while the X-axis indicates 
the time points: baseline (pre-treatment), mid-
treatment (week 4), and post-treatment (Week 8). 
A decreasing trend in MAS scores is observed 
across these time points, indicating a reduction in 
spasticity levels following the therapy. This 
suggests that spider cage therapy is effective in 
improving motor control by reducing muscle tone 
in hemiplegic cerebral palsy children.  
 
D I S C U S S I O N  
 
It was shown in the present study that Spider 
Cage Therapy resulted in much better 
improvements in spasticity and gross motor 
function in children with hemiplegic cerebral 
palsy as compared to routine physical therapy.  
 

These outcomes agree with what previous 
research has shown about Spider Cage Therapy 
helping motor function in children with cerebral 
palsy.15, 16 The therapy uses a flexible network 
that allows specific muscles to be activated and 
gives dynamic support for the safe practice of 
daily activities.17 The environment and the way 
the nurses treated the patients might have helped 
reduce the Ashworth scores at 3, 6, and 9 weeks 
for the intervention group. Better coordination 
and tone in the nervous system may be the reason 
for a drop in spasticity that is seen early.18 More 
improvement in crawling and kneeling, standing, 
and walking, running, and jumping was found 
among those in the Spider Cage group than in 
those who had regular therapy.  
 

It has been seen in several studies that the GMFM 
subscales also improve when spider cage therapy 
and its adjuncts are used.19 In addition, based on 
Saravanan et al.1, Spider cage training helped 
children with cerebral palsy improve their 
balance and gross motor skills. Unlike the Bobath 
concept and constraint-induced movement 
therapy, spider cage therapy addresses other 
aspects of movement control. Spider Cage helps 
improve posture, choose the right movements, 
and sense your position, offering many ways to 
train your legs and stand safely. It has much in 
common with trunk-targeted interventions that 
also improve results on the GMFM.20 When spider 
cage therapy is used with virtual reality, it 
appears to lead to more improvements in motor 
ability and balance, which indicates that using 
different rehabilitation methods at once might 
work well.21  
 
While scientists have not confirmed how well 
electrical stimulation works with spider cage 
therapy for children with cerebral palsy, it may 
still be tried as an added treatment.22 Latest 
studies continue to explore the role of adjunct 
therapies. Recent work by Park et al. indicated 

Table 1: MAS and GMFM subscales over time 
 

Outcome Time Point 
Group 1 

(Spider Cage) 

Group 2 

(Conventional) 
p-value 

MAS 
Baseline 3.35 (1.00) 3.71 (0.91) 0.376 

9 weeks 1.07 (0.99) 2.21 (0.89) 0.006 

GMFM-C 6 weeks 18.42 (0.75) 13.71 (1.32) <0.001 

GMFM-D 6 weeks 19.00 (1.75) 16.07 (1.59) <0.001 

GMFM-E 6 weeks 7.14 (0.66) 5.42 (0.85) <0.001 
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Figure 1: Within-group difference at different follow-ups 
 
 
 
 
 
 
 
 
 
 
 
 
 
that combining spider cage therapy with task-
oriented training enhances selective motor 
control and trunk stability in spastic CP children. 
Similarly, Aydoğan et al. highlighted that intensive 
cage-based rehabilitation programs led to better 
gait symmetry and reduced muscle co-
contractions in children with hemiplegic CP.20 
Moreover, electromyographic analysis has 
demonstrated increased activation of weak 
muscle groups during cage-assisted training 
sessions.21 
 
Other interventions such as aquatic therapy, 
hippotherapy, and neurodevelopmental 
techniques may complement the benefits of spider 
cage therapy and have shown promising 
synergistic effects when combined with cage-
based regimens.22,23 Further exploration of long-
term follow-up and carry-over effects into daily 
life activities is warranted. Emerging evidence 
also suggests the potential value of electrical 
stimulation or biofeedback devices when paired 
with spider cage therapy, especially in children 
with mixed spastic-dystonic CP.24,25 Overall, the 
present study adds to the growing body of 
literature supporting spider cage therapy as an 
effective treatment modality. It fosters 
neuromuscular coordination, improves balance, 
and promotes functional independence in children 
with cerebral palsy, especially those with 
hemiplegic presentations. 
 
C O N C L U S I O N  
 
The result of this study concluded that spider cage 
therapy can improve the motor control in 
hemiplegic cerebral palsy children. The 
examination shows significant results of the 
spider cage unit on the motor control of children. 
Hemiplegic cerebral palsy children are aged 
between 4 years to 10 years. 
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