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| Abstract |

Purpose: This case report examines the influence of proprioceptive neuromuscular facilitation (PNF) combined with a dynamic
neuromuscular stabilization approach on balance in patients with cerebellar atrophy.

Methods: The target subject of this case report was a 34-year-old woman who was informed of the purpose of this research
and voluntarily agreed to participate in it. The case report conformed to research ethics based on the Helsinki Declaration. The
target subject was confirmed to have cerebellar atrophy from an unknown cause in 2009 and was diagnosed with slight ataxia.
At that time, she could carry out daily activities without physical therapy. On May 19, 2015, she suffered both a subdural
hemorrhage (SDH) and subarachnoid hemorrhage (SAH) in a traffic accident. She was urgently moved to the emergency room
and managed by nonsurgical treatment, and then, the cerebellar atrophy and ataxia gradually deteriorated. To evaluate the patient’s
balance capacity before and after intervention, the trunk impairment scale (TIS), trunk impairment scale (OLST) during
eye-closing/opening, timed up and go test (TUG), and visual analogue scale (VAS) were conducted. The PNF intervention program
was executed for 30 min, four times a week, for three weeks.

Results: The TIS and OLST during eye-closing/opening were improved by as much as a point, by 8.15 s and 6.21 s, respectively,
after applying the PNF program. TUG and VAS decreased by 1.33 s and 3 points, respectively, after intervention. According to
the result, the OLST during eye-closing/opening and VAS improved remarkably in comparison with those before intervention.
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Conclusion: As the final result of the case report, PNF intervention combined with DNSA more effectively improved the static

balance capacity, such as the OLST during eye-closing/opening and VAS, compared to the dynamic balance capacity. In addition,

the intervention duration and period of the exercise program are recommended to be more than 1 h a day for four weeks considering

the learning ability of a patient with cerebellar atrophy.
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Cerebellum Injury

Body Function & Structure

Musculoskeletal
Function

Mental Function

Conscious: Alert
Orientation(time/pla
ce/person): +/+/+
Memory
(immediate/recent/r
emote): +/+/+
MMSE-K: 30 point

Joint mobility: General
full ROM

Joint  stability: Mild
impairment

Muscle tone: GO/GO0
Muscle power: Mild
impairment

Sensory & Pain
Light touch: +/+

Deep touch: +/+
Proprioception: +/+

Personal Factor

Motivation: +
Attitude: +

Age: +

"

Activity & Participation

Gait Level

Kneeling: Mild difficulty
Floor to Stand: Mild difficulty
Squatting: Mild difficulty

Walking: Moderate difficulty

Environmental Factor
4-‘

Immediate family: +

Attitudes of immediate family
member: +

Fig. 1. The rehabilitation problem-solving form (RPS-Form) applied to a patient with cerebellum atrophy.
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Table 1. Protocol for PNF program combined with DNSA

Training Protocol Time

Position: Supine
Breathing: Diaphragm, Intercostal and Abdominal area

Pattern : Lower extrimity bilateral pattern 3min
Technique: Stabilizing reversal
Position: Sidelying
Breathing: Intercostal area 3min
Pattern: Shoulder flexion /abduction /external rotation (for trunk
elongation)

Rest time 2min

. Position: Hooklying
Breathing: sternum area 3min
Pattern: Shoulder symmetrical pattern and lower extrimity bilateral pattern

Position: Obilique sit position

Breathing: Intercostal and abdominal area

Pattern: Shoulder asymmetrical reciprocal pattern with thera-bend
Technique : Combination of isotonic

3min

Rest time 2min

Position: Oblique sit position transitioning towards a quadruped position
Breathing: Intercostal area

Pattern : Shoulder asymmetical reciprocal pattern

Technique : Combination of isotonic

3min

Position: Side sitting

Breathing: Sternum area

Pattern : Trunk flexion / extension
Shoulder asymmetrical reciprocal
Pelvic anterior elevation

Technique : Combination of isotonic

3min
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Training

Protocol Time

Rest time 2min

Position: Sitting

Position: Standing

Home Exercise

Breathing: Abdominal area
Pattern : Shoulder symmetrical pattern with thera-bend
Technique : Combination of isotonic

Breathing: Abdominal area
Pattern : Shoulder symmetrical pattern with thera-bend
Technique : Combination of isotonic

Position: Modified sidelying, Sitting, Standing
Pattern: Shoulder asymmetrical reciprocal pattern with therabend and
Shoulder symmetrical pattern with thera-bend

3min

3min

15min
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Fig. 2. Changes of TIS and OLST in closed or open eyes.
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