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As a high dose of ultrasound radiation causes destruction of nerve cells, ul-
trasound therapy has not been applied for the circulatory disturbance of the brain.
However, our experiment with rabbits revealed no injury of the brain when
ultrasound of 0.8 MHz frequency and 1.25W/cm? intensity was radiated by
stroking technique for 20 minutes once a day for 10 consecutive days. Based on
the experimental result, we applied ultrasound radiation for the treatment of the
cerebral infarct. A hundred patients with cerebral infarct were randomly divided
into 2 groups. One group of 50 patients was treated by ultrasound radiation,
while for the other group of remaining 50 patients, drug therapy was employed.
In the group of ultrasound radiation, therapeutic effects appeared in 20 out of 50
patients during the period of 1 to 3 days after the start of treatment. On the other
hand, only 6 of 50 patients treated with drugs showed therapeutic effects. Statistical
analysis of these figures showed that there was apparent difference between the
two methods (x2=8.7838, »<{0.05). At 20 days after the start of treatment,
remarkable effects were noticed in 18 patients received ultrasound radiation, while
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in only 4 treated with drugs (x?=9.8485, p<0.05). It is concluded that ultrasound
radiation is an effective method for the treatment of the cerebral infarct.
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Fig. 1. Respiration and blood pressure.of
the rabbit showed no change before,
during and after ultrasound radiation.
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Fig. 2. ECG of the rabbit showed no dif-
ference before (a) and after (b) ul-
trasound radiation.
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Fig. 3. Schematic representation of ultrasound radiation areas. 1, 5, 6 indicate the
midpoints of bilateral eyelids, occipital protuberance and hair-border, respectively,
on the sagittal plane. The area between 1 and 5 was evenly divided into 4. 7 means
the supra-auricular temporal point(a). Ultrasound radiation area for anterior
cerebral arteries (b),middle cerebral arteries (¢) and vertebral arteries (d).
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Fig. 4. Comparison of the time interval
from the start of therapy to the ap-
pearance of therapeutic effects between
the group of ultrasound radiation and
that of drug administration.
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Fig. 5. Comparison of therapeutic effects
between ultrasound group and drug-used
group at 20th day.
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ZCHBERBE MR T TR
T B, MEEBEC OV THTBE
Pr W PR DR & AB T I TR REHE O el & FLBL L 7.
PMEZETIX, REMCEE REI HBT 2. &
EWILEB ORI T, 0% E SBIIBIDH S
Wik EERL, MBEHTAIO R Bl
fo. BT, a WOHBNRE Tz, &
D X 5 bR 1 EOBEF R RFELET TR
BBz ey H o7 (Fig. 6,7),

Z 2®

BERE HRCRRE IR, 191475
A DYHEFE P. Langevin 23 4% T MBEH
B fEote, 19274, BEWD AWHH
TERDBFFM A E b, 19374 ¥ A ¥ D R. Pohl-
man HEFH CARHREEBELALD. Zh
PREBEEC X 2BEREBEORFOHRE L Ebh
5. L LEACT - TEHALBEREORE
PRH OB RIS B, BEEEDE,
BEWEED BRI DT, HEN H5.
1949 LHAIETR, i RO DIgik s & Dk
Bt 2 BEEREEOEMESTER IR, ©
FU LA B YA TR D B IR IS A D #F 23 R BV AR
KLV,

UL, B A R oo SR i TR AT R I
BI T AMAITRY S, ThIIE BB
EWHEEEH T ENERTHD LT HHED
B NDTH BN, ThbOXEADE, R
HUCBFE B E, FICEERY O PR
BRCRS Uiclcd, PRI SIEE Y
BLIcEEZBR 59,

bhbhilBpERLYEL T, MlkCEE
HEZ R WVBEROBMIERBLA., 20X
LI OBEEEER T LD,
BF= 10 40, MM EEE 23 & § 5 F O R
BREL, BIFCBEREY G, FEEC
ThuE, B EBRE, SEEFEEND TR

{, RIENESE, FFENET, EREE, B
EEL LT, HIBREOHFELRD, Lird




368 NI BB % &R (F9E H4i% 1983)

L L ¥ L v L 1,

4 d ) g
FPZ—FW\WMMV

NN

A
FPI—FWMWWMMM

MWMW
MM
Fis — Cu
—— e
F3 — Cs
WWWWWM
Cs — 02
e T st At A g et AP gt AN AP ANl VNP ot e P
C:— O
Pt A I P e AP A A A A e At O et NPT
(a)
v ' | ' Y '} v \r ” 1"}

Fr2—Fs 1 [ 100uv
RAPR A ARARA A s A AN A N o Mmoo h SN S\ttt
MMWWW

Fp2—F4

— AN A e

Fr1—Fs
A AP AAA A A A A e A e Nl et e T BTN A AP

Fa— Cs

F3 — Cs
Wwwdww

Cs — 02
e A v AN Y —

C:—O1

(b)

Fig. 6. A 63-year-old man complained of complete paralysis of left upper and
lower extremities was diagnosed as cerebral thrombosis. Ultrasound radia-
tion was started at the 30th day after onset of disease. After 7 times of
ultrasound radiation, he was able to walk.

(a): EEG before ultrasound therapy.
(b): EEG after 7 times of ultrasound radiation.
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Fig. 7. A 55-year-old man with cerebral infarct revealed right hemiparesis and
motor aphasia. Ultrasound therapy was started at the 10th day after onset
of disease. After 10 times of ultrasound radiation, he was able to walk
and aphasia was improved.

(a): EEG before ultrasound therapy.
(b): EEG after 10 times of ultrasound radiation.

TRTWBIOD e, BENO &5HEERE) HEEBIRDN, EYBERRHEY T
XD OB IMER BEIR DD, Ml L, MomEMEEL, #BE 5541, M
CEARPRBOHIE N X S nh, MEOBERE BEVHET 5. F6 o> THRFEDHRITBERE O%IE
INERTBEEZ LB, ERHRERIC X » TRE I h B0,
BEWHOME & IRAREIC X - TR 3 HIFIZ X U tubocurarine % A A




370 N BB 2 & 3

YRR S RO ERT A FT\, B 0.57W/
cm? OFBEF W & MR E AR T 5 & WiRim
EAEEL, XEFROMMIRORS. ¥
WUCBE ORI X b, FREOB/IMRE
OEMRR SR 50, BTE2H5IL, B
INERBALAMRT D BTV DY,
BENIESEE Y @B T 570D, MERRE
WA EBERET S LN TE S, MNFEE
OEE, BORED P OIMALILIR b MIETEER A E
&, BIECHE - T\ 525, £ OB IER ik
LEEABROBRERNH b, Z OIWALTIXR
MmTESEFL, Miao K3y v ETF
L, ZOMEOMBEEEIBEZEIR TS,
EERE EE Z OBERFERO MKRERY &E
L, #EflaoR#y 1% ERIE 51D,
H IR B BRI & ORBIERAHKETD b
DEEZBND. —F, EipEk (RREEE,

X

(B89% 245 1983)

MRS, Enfbic ) TXmEx N L T
WA iR BB E IR HETH BD, K
¥rhhE ZO RO KBRS R ki
i, +OThLOBMELREIRD ENTE
o,

RBE B IR DAY BIER D B B 12D,
R RO ZEORBOBECIGA TE 7]
BEMED D B, T TR E IR & R Ry
BHATIUE, XY I WERERESELORD LD
LEZBLRB.

AP RILEIBER SR RREC TT -7,
R BEHICH, WwIEROMIEEMRMZED D
¥ Lo IIER R MHEPI B RS IRA e L
35 R 3 o 1)y AV Y el U VA P2 5 AR B
REE, NEBRAE, BIUEASECEH L
7.

[

D BABERESAR: BEHES. 30T, E¥#EK 1973, pp. 153—407

2) ERK=:

3) Lindstrom, P.: Prefrontal sonic treatment.

T X BN L. BedbRE 120186, 1960
Abstract of paper read at the 119th annual

meeting of the American Psychiatric Association. St. Louis, May, 1963 (1) X b 5|H
4) [ %M EREEROTHCRIE THEOHBRNIZ, Mok 12 1 186—187, 1960
5) BEIE: MmEEEERIERC OV TOMRARHED R, SRS 36 : 1298—1304, 1981

6) Shealy, C.N. and Henneman, E.: Reversible effects of ultrasound on spinal reflexes. Arch.

Neurol. 6 : 374—386, 1962

7) Takagi, S., Higashino, S., Sibuya, T. and Osawa, N.: The actions of ultrasound on the
myelinated nerve, the spinal cord and the brain. Jap. J. Physiol. 10 : 183—193, 1960
8) gk, ESTEHRE, Bl B MEEE (20Ke) 1 k » RRMBIFEFR, BHEOSIE, H6mAXK

BEW R SHEERCE. 3, 1964

9) P MEHZ: The ultrasound therapy of vascular disorders of the brain. jEgIfRAL. 1980,

pp. 95—224

10) HEEA=, FUEHEEK, KB M, KAES: BEEO FREEEET s T E- ATBREHRH
MDD ORI —H 5 [0 A ABHFREFXHRLHEERCE. 13, 1964

1) HER=, KIE 4, &% B, MEHER, K B—, KNES: BEEOVERC Rizd PE—EI)
ROBHAROBYER. 6 0 AABTREXTRASHEERCE. 9, 1964

12) Yoshioka, K. and Omura, A.: Technical studies for the application of the horn-type ultrasonic
irradiater. Jap. Med. Ultrasonics 1:29—32, 1963

13) BE ¥ BEEOFRRBEENTCRIETHRCET PR, SREEY#EE 361 154, 1956

14) HRARER: EEROHAIC I 5 GRRINE B o 6K s TEEROFE. RRERX 15:

1921—1938, 1956

15) AIUTFIR: BAZEMMNEBR O NRIEROMIEA. BeehE 35 : 50—60, 1983




