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Table 1 Cases’ Summary

AR AIL BT & I 72 IR R O S A 16 48

Patient 1 Patient 2 Patient 3
Patient Background
Age, years-old 11 26 12
Sex male male male
Baseline disease of cerebral palsy periventricular leukomalacia periventricular leukomalacia unidentified

Type of cerebral palsy
History of medical treatment
botulinum neurotoxin injection
selective dorsal rhizotomy
Lengthening of muscle-tendon units
Conventional rehabilitation
Physical therapy
Occupational therapy

mediVR KAGURA-guided brain-
reprogramming therapy

Number of times performed
(20-40 min)

Total time of treatment
Frequency of intervention
Duration of intervention
Adverse events

motion sickness

Modified Ashworth Scale
At presentation — last follow-up

Elbow extension (right/left)

Hip flexion (right/left)

Knee flexion (right/left)

Knee extension (right/left)

Foot joint dorsiflexion (right/left)

spastic diplegia

spastic diplegia

spastic diplegia

Yes No Yes
Yes No No
Yes Yes No

45 min once a week

45 min once a month

30-40 min once a week

45 min once a month

24 13 1

16 hours 8 hours 40 min 20 min

5 times a week Roughly 1 time per 2 weeks 1 time

33 days 7 months 1 day

None None None
1/1+ — 1/1 1/1+ — 0/1+ 0/0 — 0/0

1/1 — 0/0 3/2 — 2/2 1+/1+ — 1+/1+

1/1 — 0/0 2/3 — 1+/2 3/2 — 2/2
3/3 - 1+/1+ 2/2 — 1/1 3/2 — 2/2
0/0 — 1/1 2/2 — 1/1+ 2/3 — 2/3

ﬁt%ﬂ/bm

— TG &5 450 —F ¥ ZEfEERATH &

A0 BT DL LW IR A%T) (Fig. 1 KU Fig. 2)1°1

»Em%iﬁé.FgJATiVRWEW»fLSmwuﬁﬁ
Wol D EETLTL AHEBROR—VHPMLIEENTEY, BFI
AP LZFROIY b a—5 —TR—VIZith b X HI2T%
MIET ) —F v R ITo TS, COXRTIZIA— 7+ T7—
FEEmimEEBETNEERL, Ny FYxY Y T4 ATV AICF#E
IRENDLVRZEMTIIASRRZ W E0S, BEZIANSTIN
EEROBE FRBAMEA L VIRETL VR A=Y L 2T IS
L, o T, MWOBELRMTITONE LML T4—F
77— FOBMATERERTVS I ENREESNLON —,
A=A filt 7z W BB E & # 0 L7z & & & B3 s A4k
MAZE 74— BNy 7 EFRH L ABBNTIE, K—vichihsz
B BB EA LT Vo 72 2 & 230l & ) B E L
T, AREFICLVEREEHRELT, 3= =N, T L —
Ya s Ik EBmRE LT, 74— Ny 2 IR E R ST
VB R A W REOWA, ED X D R BRI
LCd [HAL] CHERmEEMmL, &3 TAARE] L) —F v 75

A (DB, VRY N i 1md 720 EHEE L TR 405017 - 72,
VRUNRO LY —F ¥ i, ol B, A, s, %
ﬁ,TH%K%&@NE@W%&&T%&@@@@@F’“ELt
(Fig. 2). & 0 BARIICIE, L) —F ¥ R0 B B xR H
OMBIRICE 2% L, AN RERRGEOMNE R ETH D, KA
FZD XD HENICE»E D L3587 C¥Fig. 2A-DIZBIT 55
TR DAAOBEICA U 2 ARREN 28 & 2 B & RBELTB
D (Fig. 2B OFC)", ASFEFNH LT MEMEMA 1) —F > 7
BIEAICHET > T L RIER LAV SMAZRIT- 72 T2,
PAFIER D A REFE L HEVBIZIINORESEZ/NELT 5,
V—F ORI ES, MEXEZLZEOANBEEDOETEIT)
SECEoT, WIENY I = 3 vRER SN A BIERE A L
A S NI 2 B % F ORI B X9 ICVR Y N &Rk L
7o, HEHEEZ OB OIS LT ENTRTA M7 v FIZ X Bl
W LB OMIE, AEHEL175 2 & CRIEEREIC X 21K
EEEZ IR S5 K9 BMAMA LK (Fig 1A, Fig 2C KL U°D).

fFREHE Vol 41 No. 1 (2024)

56



AR AIL BT & I 72 IR R O S A 16 48

Fig. 1 A rehabilitation scene of patient
1 (A), and his first time to walk, with Lof-
strand canes (B)

(A) A mother rehabilitating her 11-year-
old boy. She encouraged him to reach a
target (falling blue ball) in a 3-dimen-
sional virtual space and attempted to
prevent his right hip joint from turning
inward.

(B) During his first visit, the patient had
difficulty sitting on a chair by himself.
However, after 33 days of treatment, he
was able to walk independently on his
own using Lofstrand canes.
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Fig. 2 A schematic and practical example of mediVR KAGURA-guided brain reprogram-

ming therapy

(A) A schematic illustration of the reaching motion of a healthy person touching a blue tar-
get displayed in a virtual reality space with a controller held in the left hand. mediVR KA-
GURA-guided brain reprogramming therapy was performed by alternating the left and
right reaching movements in a sitting position.

(B) A schematic illustration of an articular linkage in a patient with cerebral palsy. Invol-
untary movements were observed in many joints other than the left upper limb, including
lateral flexion and rightward rotation of the trunk to the right, internal rotation of the left
hip joint, and hypertonia of the right elbow, in conjunction with the reaching movements of
the left upper limb.

(C) An initial treatment scene of patient 2. In addition to the reaching movements of the
left upper extremity, articular linkages such as lateral flexion of the neck to the left side,
lateral flexion of the trunk to the right side, hypertonia of the right shoulder girdle and el-
bow, and internal rotation of the left foot were observed.

(D) The late-stage treatment of patient 2. The articular linkage associated with reaching
the left upper limb subsided considerably and approached the movement of a healthy per-
son.

(E) Straight leg raising was 15° in the left lower limb at the initial visit of patient 2.

(F) After 13 interventions in patient 2, straight leg raising increased from 15° to 35° in the
left lower limb.

(G) A 10-m comfortable walking time for patient 2 was 13.6s (29 steps) at his initial visit
and decreased to 12.5s (25 steps) after 13 interventions (showing an improvement).
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Effects of brain reprogramming therapy via virtual reality technology on spasticity

in patients with cerebral palsy
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Spasticity is one of the most frequently observed symp-
toms in patients with cerebral palsy. Since it leads to im-
pairments in the ability to walk and in the activities of
daily living, interventions such as botulinum therapy, se-
lective dorsal rhizotomy, and soft tissue dissection are
considered available treatment options. However, non-in-
vasive and effective treatments are required owing to the
side effects of the former treatments, including pain and
invasiveness. In our study, we encountered three patients
with spasticity due to cerebral palsy (an 11-year-old boy,
a 26-year-old man, and a 12-year-old boy) who were suc-

cessfully treated with mediVR KAGURA-guided brain re-
programming therapy (virtual reality [VR] rehabilita-
tion). All patients showed reduced spasticity and
improved activities of daily living, such as walking. Since
VR rehabilitation does not require hospitalization, pain,
or other invasive interventions, our findings suggested
that it might be effective in treating spasticity in school-
aged or working-aged patients with cerebral palsy. More-
over, its ease of implementation at home or at a local fa-
cility might be an additional strength. Therefore, further
studies with larger sample sizes are required.
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