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Objectives

The purpose of this study is to investigate differences in brain activities when Neurodevelopmental treatment
(NDT) is used alone compare to NDT is combined with intradermal acupuncture (IDA) treatment, using functional
infrared spectroscopy (fNIRS)

Methods

Three children less than 7 year-old with cerebral palsy were participated. On their first visit, only NDT was used.
After a week, they were treated with both NDT and IDA. During the treatment, fNIRS was used to measure any
changes in their brain activities.

Results

In first patient with NDT, oxyhemoglobin level was increased during Standing exercise and Gait training
compared to resting state. When the patient was treated with NDT and IDA, oxyhemoglobin level was decreased
during Standing exercise and Gait training compared to resting state, and the result was significant (p<0.05). In
second patient, oxyhemoglobin level was decreased in Gait training compared to resting state when NDT was used,
but the level was increased when NDT and IDA were used in Gait training compared to resting state (p<0.05). In
third patient, the difference in oxyhemoglobin levels between Gait training and resting state was significant (p<0.05).

Conclusions

Treatment involving both NDT and IDA has more potential to improve brain activities compared to that of
NDT alone, and no adverse effect was reported. In order to confirm the finding, larger scale randomized controlled
trials are needed.

Key words: Intra-dermal acupuncture (IDA), Neurodevelopmental Treatment (NDT), Cerebral palsy (CP), Functional
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II. Materials and Methods

1. Study Participants
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III. Results

1. Study Participants
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2. Hemodynamic response (Table 2)
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Patient 29|1A4] 423 EE22H] 4°X]= Standing exercise



o] 20101 cifet SFAZAH

ngr

x|z H OLE EEX|=0]

i

of O - 715 Held ER(NIRS)S 0188 ofH| &7t — 143

O A= resting®ll B8] NDTT3 NDT+IDAT A & training ®| A= resting®l B8] NDTTAAM = 57184
T Ao F 7 Alele] Fofmldk Apol= {i 3, NDT + IDATOIAE 24813 21, Standing ex-
O} (p>0.05), Gait traing®| A= Resting®l B3] NDT ercis®} resting2] 2ol F TRl FelvlshA] ko
& 74k, NDT + IDATAE S8k on, W} (p>0.05) Gait training} resting?l| A= F 2] o]
= o] 2ol FoTISAT (p<0.05) (Fig. 6). Pacient = 2l TSTH (p<0.05) (Fig. 7).

Table 1, Summary of Patient Characteristics

Patient 1 Patient 2 Patient 3
Age (month) 28 84 62
Gender (M,F) M M M
Height (cm) 86 102 115
Weight (kg) 13.3 18.5 31
Level v v Il
A 47 49 49
B 32 57 60
GMFM
C 21 31 36
D 27 31
E 17 38

@ )
Fig. 4.(a) Neurodevelopmental treatment (NDT), (b)intra—dermal acupuncture (IDA)

Table 2. Mean A HbO2 in Standing exercise and Gait training of Neurodevelopmental Treatment relative to rest time

E3 E3

NDT NDT + ‘IDA P-value

Patient 1 +Standing ex — Rest (mean = SD) 0.001055 = 0.003569 -0.001916 + 0.009971 0.012

avien ¥ Gait tr. - Rest (mean = SD) 0.000938 + 0.003535 20.000173 = 0.003043 0.032

) " Standing ex - Rest (mean + SD) -0.001586 = 0.001694 -0.001347 = 0.002552 0.623
Patient 2 F

Gait tr. - Rest (mean+SD) -0.003245 = 0.004643 0.000874 = 0.003954 0.000

) " Standing ex - Rest (mean = SD) 0.0000177 = 0.002877 -0.000389 + 0.004227 0.406
Patient 3 FI—

Gait tr. - Rest (mean + SD) 0.000497 = 0.002194 0.002526 = 0.004048 0.000

"NDT : Neurodevelopmental Treatment, “IDA : Intra-Dermal Acupuncture, i Standing ex - Rest: Difference between Oxygen Hemoglobin in
Standing exercise and Resting, ¥ Gait tr. - Rest: Difference berween Oxygen Hemoglobin in Gait training and Resting
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Fig. 5. Activation map during the task of Neurodevelopmental Treatment in Patient 1
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Fig. 6. Activation map during the task of Neurodevelopmental Treatment in Patient 2

A: Average of oxygen hemoglobin at Resting state, B: Average of oxygen hemoglobin at Standing exercise, C: Average of oxygen hemoglobin at
Gait training
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Fig. 7. Activation map during the task of Neurodevelopmental Treatment in Patient 3

A: Average of oxygen hemoglobin at Resting state, B: Average of oxygen hemoglobin at Standing exercise, C: Average of oxygen hemoglobin at
Gait training
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