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| Abstract |

Purpose: Peripheral neuropathy accompanied by sensory disturbance, such as limb paralysis and hemiplegia, is mainly caused
by acute disseminated encephalomyelitis (ADEM). This case study aimed to determine the effect of ankle strengthening exercises
that use proprioceptive neuromuscular facilitation (PNF) on the gait, balance, ankle-control ability, and sit-to-stand ability on a
patient with ADEM.

Methods: A 10-year-old male with quadriplegia and ankle-control impairment participated in this 4-week training intervention.
The patient, diagnosed with ADEM, was treated with ankle strengthening exercises that used PNF.

Results: The patient demonstrated improvements in balance, ankle-control ability, sit-to-stand ability, and gait performance.
Outcome measures (manual muscle test, modified Ashworth scale, sensory assessment, coordination assessment, Berg balance
scale, 5 time sit-to-stand test, and 10 m walk test) were taken before and after the training program.

Conclusion: The results of this case suggest that an ankle strengthening exercise that uses PNF can improve the gait, balance,
ankle-control ability, and sit-to-stand ability in patients with ADEM. In ADEM, the initial treatment is important, and the use
of ankle strengthening exercises with PNF could lead to meaningful results. However, there is limited research due to an insufficient

number of cases. In the future, more patients will need to be studied.
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Table 1. Intervention for 4 weeks
Position Pattern/Changing position Technique Goal
Supine Forward rolling CI To strength of trunk flexor
Supine Left trunk lateral flexion CR To elongate lateral trunk
P Bilateral lower extremity CI To strength of lower trunk
Bridein Pelvic anterior elevation CI To stability of trunk
S8 pelvic posterior depression SR To weight bearing of foot
Hip extension, adduction, internal
Supine rotation with knee extension, I To enlongate of ankle plantar flexor
P Hip flexion, abduction, internal rotation To strength of ankle dorsiflexor
with knee flexion
nggrl Scapu?ar and pelylc anterior elevation SR To stability of
position  posterior depression
Sitting Scapu?ar and pely ¢ anter10.r clevation SR To alignment and stability of trunk
posterior depression, breathing
Sitting Trunk extension side bending rotation Cl To weight bearing of Lt. side of foot
Sitting . . .
. Sit to standing CI To strength of ankle dorsiflexor and plantarflexor
Standing
Standing  Heel up CR To elongate of ankle plantar flexor
. . . . . . To stability of trunk
Stand.lng We.lght b.earln.g. with - pelvic - posterior CI To increase of weight bearing of Lt. side of foot
Gait tilting, gait training . s
To increase gait ability
Stand.mg Step forward (ball control) Task To increase of .Welg.l.lt bearing of Lt. side of foot
Gait To increase gait ability
Standin To stability of trunk
Gait € Forward gait (gait training) Task To increase of weight bearing of Lt. side of foot
To increase gait ability

CR: Contract Relax
CI: Combination of Isotonic
SR: Stabilizing Reversals
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Table 2. Changes of muscle strength before and after intervention

Right lower extremity

Left lower extremity

Lower Extremity Muscle
Before-intervention

After-intervention

Before-intervention After-intervention

Hip flexor Good Normal Poor+ Good

Hip extensor Good Normal Poor Fair+

Knee flexor Good Normal Poor Good

Knee extensor Good Normal Fair+ Good

Ankle dorsiflexor Good Normal Poor- Fair+

Ankle plantarflexor Good Normal Poor Fair+
TS 3027k st on of thet Bl Ak o) Zei(Table 2). W 33ke-5
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Table 3. Changes of muscle tone before and after intervention

Lower extremity muscle

Right lower extremity

Left lower extremity

tone Before-intervention After-intervention Before-intervention After-intervention
Hip flexor GO GO Gl GO
Hip extensor GO GO GO GO
Knee flexor GO GO GO GO
Knee extensor GO GO Gl GO
Ankle dorsiflexor GO GO GO GO
Ankle plantarflexor GO GO G2 GO
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Table 4. Changes of light touch before and after intervention

Right lower extremity

Left lower extremity

Light touch - -
Before-intervention

After-intervention

Before-intervention After-intervention

Thigh Intact
Sole of foot Intact

Intact Intact Intact

Intact Impair Intact

Table 5. Changes of proprioception before and after intervention

Right lower extremity

Left lower extremity

Proprioception
Before-intervention After-intervention Before-intervention After-intervention
Hip Intact Intact Intact Intact
Knee Intact Intact Impair Intact
Ankle Intact Intact Absent Impair
Toe Intact Intact Absent Impair

3) 771 7Hsensory assessment)®] w3+
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Table 6. Changes of coordination assessment before and after intervention

Right lower extremity

Left lower extremity

Coordination - -
Before-intervention

After-intervention

Before-intervention After-intervention

Toe to therapist finger Intact

Intact Absent Impair
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Table 7. Changes of Berg balance scale before and
after intervention

Table 8. Changes of 5 time sit to stand test before and
after intervention

Before- After-
Task . . . .
ntervention intervention
Sitting to Standing 3 4
Standing unsupported 3 4
Sitting unsupported 4 4
Standing to Sitting 3 4
Transfers 3 4
Standing with eyes closed 3 4
Standing with feet together 2 4
Reaching forward with
2 4
outstretched arm
Retrieving Object from floor 1 4
Turning to look behind 3 4
Turning 360 degrees 1 4
Placing alternate foot on stool 2 4
Standing with one foot in
2 4
front
Standing on one foot 1 3
BBS total 33/56 55/56
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A S 115122 =AU
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20.32 sec
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Table 9. Changes of 10 meter walk test before and after
intervention

Task Before-intervention After-intervention

10 meter

walk test 30.32 sec

7.51 sec
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