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Case Report
Use of a Zorb Bumper Ball in
rehabilitation of a patient with ataxic
multiple sclerosis: A case report

Abstract

Multiple sclerosis affecting the cerebellum and associated pathways can result in debilitating
ataxia. Recent research has shown that reinforcement and goal-based learning may be more effective
in improving motor outcomes than error-based motor learning in patients with cerebellar deficits due to
decreased intrinsic feedback mechanisms. The case patient initially presented with debilitating ataxia
and required a weighted bariatric rollator and Contact Guard Assistance (CGA) for all ambulation. He
showed minimal improvement after completing traditional physical therapy which involved compensatory
treatment strategies. The patient’s rehabilitation goal was to ambulate without an assistive device. After
one year of physical therapy treatment, an inflatable Zorb Bumper Ball was purchased for trial use during
therapy sessions as a low-cost, versatile alternative to harnessed gait training. The rationale for this novel
intervention was to promote maximization of reinforcement learning during balance and gait training,
increased patient engagement, and reduced risk of injury during ambulation without upper extremity
support. After four sessions (60 minutes per week for four weeks) of utilizing the Zorb Bumper Ball in
physical therapy, the patient was able to transition to performing functional outcome measures (25 Foot
Walk Test (25FWT), Timed Up and Go (TUG), and 5 Times Sit to Stand (5xSTS)) and overground ambulation
without an assistive device for the first time in 3 years. During the year following treatment with the Zorb
Bumper Ball, average times for the 25FWT, TUG, and 5xSTS were not statistically different with and without
an assistive device, however, the patient was able to reach his goal of independent ambulation without an
assistive device. A Zorb Bumper Ball may be a safe, affordable, and portable means of training unassisted
gait in patients with cerebellar ataxia.

disease-modifying potential of exercise, an exciting prospect
that warrants further research and exploration [6].

Multiple Sclerosis (MS) is an inflammatory disease

Despite widespread evidence demonstrating exercise to be

of the Central Nervous System (CNS) resulting in axonal
demyelination and significant functional impairment based
on lesion location, with dissemination in both space and time
required for conclusive diagnosis [1]. Although no cure for MS
currently exists and understanding of the disease etiology and
pathophysiology is limited, great strides have been made in the
past decade toward better disease management and treatment
both to decrease relapse rate and to improve patient function
and participation. Since Petajan, et al., first demonstrated the
benefits of exercise for patients with MS in 1996 [2], subsequent
studies have shown improved exercise capacity, quality of life,
fatigue levels and depression with regular physical activity
and exercise interventions [3,4]. Halabchi, et al., concluded in
2017 that exercise training does not trigger MS exacerbation
or relapse, and is a safe and effective intervention for limiting
deconditioning and optimizing level of activity and function
[5]. Beyond safety, some evidence even points to a possible

a crucial piece in the management of MS, presentation-specific
activity prescription continues to be an area of development.
Ataxia is a common and debilitating impairment in individuals
with infratentorial lesions, affecting an estimated 80% of those
diagnosed with MS [7]. Ataxia presents a unique challenge
for exercise prescription, due to difficulty with intentional
movement and high fall risk commonly demonstrated by
such patients. In 2014, Keller and Bastian found statistically
significant walking improvements in people with cerebellar
ataxia following a balance home exercise program but specified
that the program must present a significant balance challenge
[8]. Salci, et al., investigated several ataxia exercise protocols
in 2017 and found that balance training alone is not sufficient
for successful rehabilitation, and is best accompanied by
a combination of lumbar stabilization exercises and task-
oriented training [9].
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In light of the above recommendations and challenges
regarding exercise training for ataxic MS patients, the purpose
of this case study is to document the implementation of a novel
treatment intervention utilizing a 1.5m Zorb TPU Bumper Ball
to improve functional gait independence in a patient with
severe ataxia.

Case Description

The case patient is a 26-year-old male diagnosed with
relapsing-remitting multiple sclerosis at the age of 22 following
symptom onset of unsteadiness, double vision, and dizziness.
Initial MRI imaging showed extensive paraventricular,
juxtacortical, and infratentorial demyelinating lesions. During
the year following diagnosis, the patient suffered a brainstem
relapse with multiple posterior fossa lesions affecting the
cerebellum and cerebellar input pathways. The patient began
outpatient physical therapy treatment at the Cleveland Clinic
Mellen Center approximately two months after his diagnosis.
At the time of physical therapy examination, he presented
with severe trunk, neck and limb ataxia with decreased safety
awareness, Holmes tremor, dysarthria, and gaze evoked
nystagmus.

Intervention

Initial strategies to manage trunk and limb ataxia during
gait and balance training included Balance-Based Torso-
Weighting (BBTW) using counterweights of less than 1 pound
[10], a transition to a heavily weighted vest of up to 30 pounds,
distal extremity weighting, core stabilization exercise, gait and
balance training, and Kinesiology taping. An Invacare bariatric
rollator walker was issued to the patient, and additional cuff
weights were added to the frame for increased stability and
resistance to ataxic path deviations. These interventions had
modest success in reducing the patient’s tremors, but balance
and gait training continued to be limited in intensity due to the
patient’s ataxia, decreased safety awareness, and high fall risk.

One year after ambulating with the bariatric rollator walker,
the patient stated that his main goal was to return to ambulation
without an assistive device. The primary physical therapist
determined that this goal was unsafe due to the patient’s high
risk for falls. However, the patient insisted that he intended to
practice gait training without an assistive device, in spite of any
therapist recommendations. Utilizing the three components
of Evidence-Based Practice (EBP) (clinical expertise, patient
values and best available research [11]), a decision was reached
to purchase an inflatable Zorb Bumper Ball (Figure 1) for
utilization during physical therapy sessions. The Zorb Bumper
Ball is a spherical ring made of 0.8mm non-toxic, odorless
PVC and was originally developed for recreational use (further
specifications found in Table 1). The user wears the ball via
two shoulder straps inside the cylindrical opening and grasps
two handles for upper extremity and trunk stabilization. Once
in place, the ball extends from below the user’s hips to above
their head, allowing them to move or even fall in any direction
with minimal risk of injury (Figure 1, Table 1).
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The case patient was seen for a total of 22 sessions before
the ball was purchased and 33 sessions after ball purchase,
with the ball utilized in 15 of those sessions. Knee protection
pads (Impacto® The Original Knee Pad) were worn during
ball use to decrease risk of injury with knee buckling, and a
cooling vest (Polar Products® Adjustable Zipper Cooling Vest)
was worn as needed between exercise bouts to manage effects
of heat intolerance. Interventions focused on gait and balance
training (Table 2). The patient was able to tolerate an average
of approximately 5 consecutive minutes of wear time before
requiring a seated break with cooling strategies as needed,
with 30-40 minutes of total wear time during sessions when
the ball was utilized. Ball sessions were completed in both
indoor and shaded outdoor settings for surface variability and
task-specific training Table 2.

Figure 1: Zorb Bumper Bal.

Table 1: Zorb Ball Specifications.

Inflatable Bumper Bubble Soccer Ball 5FT/1.5M

Material 8.0mm Plato PVC
Diameter 5 ft/1.5m
Weight 20.5Ibs /9.3kg
Height 49.2inch/1.25m
MAX Loader 200lbs
Player Height (Average) 4'8"-6'3"
Player Weight (Average) 100-180lbs

Table 2: Interventions during Zorb ball sessions.

Intervention Description

Unsupported gait
upp gal Patient-directed ambulation without AD or fall prevention

training
Variable surface gait :
. Carpet, grass, foam, uneven terrain
training
Multi-directional Anterior, posterior, and lateral stepping upon verbal
stepping command

Movement initiation
and cessation

Verbal commands with quantitative limitation (i.e. “Take 2
steps forward”)

Obstacle course Weaving, hurdles, stepping stones

Serial cones or objects with cues for goal-oriented lower
extremity coordination
Passing; shooting; linear and obstacle course dribbling;
variable ball size and material

Kicking targets

Soccer drills
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Results

The patient completed four visits of physical therapy, at
a frequency of once per week, using with the Zorb ball as an
intervention. After completion of the four visits, the patient
was able to complete all of the functional outcome measures
without an assistive device with CGA. This was the first time he
was able to complete outcome measures without an assistive
device since initiating physical therapy treatment three years
prior. Data for the 25 Foot Walk Test (25FWT), Timed Up and
Go (TUG), and 5 Times Sit to Stand (5xSTS) are available for the
year prior to and following treatment using the Zorb Bumper
Ball, these three measures have been chosen for statistical
outcome analysis. Averages and standard deviations of each
measure for the year before and after initiation of Zorb Bumper
Ball usage in therapy can be found in Table 3.

For the 25FWT, a two-sample t-Test assuming equal
variances revealed no statistical difference (p=0.13) between
performance with a Rollator prior to Zorb Bumper Ball use
and performance without an assistive device over the year
following Zorb Bumper Ball use. Similar results were found
in assessing TUG (p=0.60) and 5xSTS (p=0.06), with no
statistically significant difference (p=0.60) after the patient
stopped utilizing his rollator during the test. There were
no adverse effects while using the Zorb Bumper Ball during
physical therapy treatment (Table 3,4) (Figure 2(a-c)).

Table 3: Functional Outcomes.

25 Foot Walk Timed Up and
Test Go

5 Times Sit to
Stand

Timing of Zorb Bubble Ball

. Pre Post Pre Post Pre Post
Intervention

Average (sec) 869 972 1590 16.65 21.03 17.03

Standard Deviation (sec) 0.8924 1.4318 269 1.70 3.85 4.21

*Statistically significant improvement (p = 0.10)

Table 4: Statistical analysis.

Il
20.00
15.00
10.00
t-Test: Two-Sample Assuming Equal Variances
4 x‘“

25FWT TUG 5xSTS
Pre- Post- Pre- Post- Pre- Post-
Bubble  Bubble  Bubble Bubble Bubble Bubble
Mean 8.686 9.718 15896 16.648 21.026 17.03
Variance 0.910 2.343 8.164 3.240 16.633 19.906
Observations 8 8 9 9 9 9
P value 0.1281 0.5985 0.0648
Pooled Variance 1.627 5.701 18.27
Hypothesized Mean 0 0 0
Difference
df 14 16 16
t Stat 1.617 -0.668 -1.982
P(T<=t) one-tail 0.064 0.257 0.032
t Critical one-tail 1.761 1.746 1.337
P(T<=t) two-tail 0.128 0.514 0.065
t Critical two-tail 2.145 2.119 1.746
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Figure 2a: Outcomes.
(a) No statistical difference (p=0.13) between average 25FWT time in seconds

without assistive device (over 1 year with bubble ball interventions) and average
time with rollator (over 1 year prior to bubble ball interventions).

b. Timed Up and Go (TUG)

TUG
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Figure 2b: No statistical difference (p=0.60) between average TUG time in seconds
without assistive device (over 1 year with bubble ball interventions) and average
time with rollator (over 1 year prior to bubble ball interventions).

c. 5 Times Sit to Stand (5xSTS)

5xSTS

Figure 2c: No statistical difference (p=0.06) between average 5xSTS time in
seconds without assistive device (over 1 year with bubble ball interventions) and
average time with rollator (over 1 year prior to bubble ball interventions).

Discussion

This case report highlights the use of a Zorb Bumper Ball
as a safe and feasible physical therapy treatment option in
an individual with MS and ataxia. Ataxia is one of the most
debilitating symptoms of neurological disease in patients with
multiple sclerosis, affecting every area of functional mobility
and participation. Compensatory management strategies have
been shown to be effective in many cases but can be cumbersome
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and undesirable to patients who have set independence as
a goal. Recent evidence suggests a focus on task-specific
training for individuals with cerebellar dysfunction in contrast
to traditional compensatory therapy [12,13]. However, the
current options for achieving task specificity have largely been
limited to relatively expensive harness systems in order to
maintain patient safety. The Zorb Bumper Ball provides a low-
cost, versatile alternative that frees the patient and therapist to
explore environments and surfaces outside of the clinic while
increasing training intensity, tailoring sessions to patient
goals and interests, and allowing for safe exploration of limits
of support and fall recovery. The Zorb Bumper Ball may also be
a more feasible option for translation into practice in the home
or outdoor environments, when compared to overhead safety
harness systems.

From a motor learning standpoint, the Zorb Bumper Ball
allows for clinically relevant application of multiple evidence-
based theories to maximize patient outcomes. Therrien, et
al., investigated motor learning in patients with cerebellar
damage and found that damage to intrinsic feedback pathways
may diminish the effectiveness of pure error-based training
[15]. In contrast, reinforcement learning places a goal, rather
than error, at the focal point of training and provides simple
success-or-failure outcome options [14,15]. In this training
technique, learning happens as the patient explores actions
that will lead to success. For the case patient, the Zorb Bumper
Ball provided a safe means to explore the environment and
focus on the goal of staying upright, while also challenging
the patient to respond to and learn from movement errors.
Kelly and Shanley argue from a neurophysiological and
theoretical framework that patients with cerebellar deficits
require increased repetition and gait training intensity due
to difficulties consolidating movement skills [16]. The Zorb
Bumper Ball allowed for increased intensity of gait and balance
exercise both by eliminating upper extremity support and by
creating an environment of “safe falls” where the patient could
be challenged to their limits of stability without a harness. This
novel treatment may have contributed to increased patient
confidence and safety with ambulation without an assistive
device, as evidenced by maintenance of gait speed, TUG time
predicting fall risk, and improvement in functional lower
extremity strength as shown on the 5xSTS. It also greatly
increased patient engagement due to his involvement in
choosing the equipment and his enjoyment of the treatment
sessions (Figure 3).

Precautions for utilizing the Zorb Bumper Ball with other
patients include vertigo, claustrophobia, history of knee
dysfunction, and heat intolerance. Several limitations impact
the application of this case study data. The Zorb Bumper
ball was only utilized in 45% of physical therapy sessions
in the novel treatment time frame that was analyzed, due to
setting limitations, patient preference, and clinical variability.
Consistent outcomes data for the 2-year time frame studied
was only available for three standardized measures focusing on
gait. Retrospective data was inconsistent for measures of static
and dynamic balance (Berg Balance Scale, Dynamic Gait Index)
and endurance (6 Minute Walk Test).
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Diagnosed with Multiple Sclerosis March 1, 2014

Initial Physical Therapy Examination March 21, 2014

(Outpatient)

Onset of severe ataxia, Holmes
tremor May 21, 2014

Case subject required use of a heavy-
duty rollator walker for safe
ambulation

Between May 1, 2016 and April 7, Wiy Th A

2017, Case subject received 22 visits
of conventional outpatient physical
therapy treatment

April 7,2017

Initial treatment using Zorb

Between April 7, 2017 and May 1, Bumper Ball

2018, Case subject received 33 visits
of outpatient physical therapy

treatment.

Case subject able to complete
functional outcome measures without
requiring use of a rollator walker for
safe ambulation

May 1, 2017
Zorb Bumper Ball was used in
treatment during 15 of 33 visits.

May 1, 2018

Resolution of this Episode of Care

Figure 3: Timeline.

Summary

Further research is warranted to investigate the
implementation of a Zorb Bumper Ball into physical therapy
as an effective treatment option for patients with ataxia in
comparison to other intervention strategies, devices, and
modalities.
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