
Introduction

❑ Trunk control plays a major role in maintaining upright balance, performing many activities of daily living (ADL), and

regaining functional independence1,2.

❑ Trunk control has been identified as an important early predictor of ADL post stroke2.

❑ Even in the chronic stage, trunk control remains diminished compared to age and sex-matched individuals3.

❑ Trunk impairment post stroke is multidirectional in hemiplegic patients. Current rehabilitation programs that target

post-stroke trunk improvement employ diverse, unstandardized protocols.

▪ The uniformity and consistency of the activation of trunk muscles within these programs are dependent on

many uncontrolled factors.

❑ Three single-spin trials were performed at the inclination angles (IA) of 45, 55, and 65 degrees (anticlockwise from the

observer point of view).

❑ Rectangular outer frame is tilted anteriorly or posteriorly to achieve desired IA

❑ Inner seating mechanism completes full 360 degree rotation about the center axis to engage various trunk

muscles

❑ Bilateral EMG data was recorded wirelessly from the rectus abdominis (RA), latissimus dorsi (LD), superior and inferior

erector spinae (SES, IES) and sternocleidomastoid (SCM) at 2520 Hz (Noraxon Inc, Scottsdale, AZ).

❑ Functional measures were taken to assess static and dynamic balance and mobility using the BERG Balance Scale,

Timed Up and Go, 10 meter walk test, 6 minute walk test and the Trunk Impairment Scale.

Figure 3: Muscle 

activation profiles 

for selected IAs: 45, 

55, 65 deg.
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❑ Novel device shows ability to isolate and train trunk muscle groups in a holistic, uniform, systematic, consistent, and

repetitive manner.

❑ A clear relationship between system parameters (IAs, direction of rotation) and the muscle output could play an

essential role in developing customizable, patient-specific, intense neuromuscular training programs for improved

trunk function.

❑ Positive results could lead to a larger clinical trial for investigating the potential for the AllCore360o as a long-term and

regular component of stroke rehabilitation in a clinical setting.

Cyclic activations with respect to the rotation

❑ EMG data shows cyclic profiles with clear ON and OFF periods

❑ Profiles dependent on IA, and direction of rotation

❑ Potential to optimize individual settings for training programs

Figure 1: (A) The AllCore360o device4, (B-D) 

different targeted core regions during rotation

Our Goal

❑ To understand the neuromuscular mechanisms during a novel core-strengthening program to strengthen the trunk

muscles.

❑ The novel device, AllCore360o, uses gravitational forces to train all of the body’s core muscles in a no-impact,

uniform, and coordinated fashion.

❑ Spin trials performed at a designated inclination angle result in controlled, cyclic activation of various trunk

muscles required for stability.

Case Information

Procedures

Demographics

✓Age: 54

✓Height: 5’10’’
✓Weight: 180 pounds

Functional Assessments

✓BERG: 56/56

✓ Trunk Impairment Scale: 23/23

✓ 10 meter walk: 6.77 seconds

Inclusion Criteria

✓Be between the ages of 18 and 65

✓No plans to make any drastic changes to medications 

for at least 2 weeks

✓Be able to walk independently for 10 meters

✓Be willing and able to give informed consent

✓Be able and willing to comply with study procedures, 

including follow-up requirements
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Functional Assessment Score

BERG Balance Scale 56/56

Timed Up and Go 8.57 seconds

Average 10 meter walk 6.77 seconds

6 minute walk 443.2 meters

Trunk Impairment Scale 23/23

Table 1: Functional assessment scores

Figure 2: Placement of trunk EMG sensors
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Lower inclination angle → higher activation

❑ Observed more intense neuromuscular effort as the difficulty level increased

❑ Higher muscular activations at 45 degree IA spin, lower activations at 65 degree IA spin

❑ Linear relationship between IA and muscle output shows ability to individualize the program as per

participant’s effort levels to produce definite and consistent muscle activation patterns
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