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LU WIMERS R FEEEE (Stereotactic Aqua-stream
and Aspirator) O EERARS
—ZDMERERENSB LI UVEEMEITDNT —

SRRFEFHUSRARERE (HIE | L THERSD)
mooHF B
(PR 2 £ 1 A30EZH)

ERHIRE P M AERR R AT D 221, B L V3B (Stereotactic Aqua-stream and Aspirator,
SAS&A) #FFE L. COEBE A ETOBRS|DHTREELELZVGECIES , &EAEROKE
N L D EFTHRE, WEl, BRET B I LM TE 5. KIFETIHEEERNIC SASEA OMBKELES & |
ZEMEOVTRNT 22 2B L. BBENMEE 7L 280 T, SAS&A OMEREREH &
BRETLLEZLNBRIOBE L BHEAEROEDCEERMEEMIL, BE|DADEBE L HEL .
EHRSEE 100~200mmHg, BHEE 10~20kg/cm® TH Y, ZORENTIE 20m] DIEDIRY %
BRETHDIZWLL532LEELE. THOHDENBVIE LIEREEASE RSB, 2/
SAS&A DMERERENEZFACRIIETORI D ADBEIHAREECEBAL T, RICEL S F V80
iz 40ml OMEEERL, EENEER2EBL FNE2KBIHD 2 Z ik Y 20emH0 OF %104 5
WIMEE 7V EERLL. EEOEEESRMAFICL D MBREE1T>7. SAS&A X559 I270~
84.2%0MEZREL, BEDACHANEECEVMERERERLZ. BEMEEI DB D124 X
DRI T SAS&A %1EBHa ¢, BERESNTL IMEEOTE, BLCERFEEROBE 27 -
. BEEFGTTORIRESNZMEEOER 0.02mg/min REL bTFHThH 7. HESHIC
SMﬁA@W%u;%ﬁ%@@%@@ﬁ%ﬁmemeuW?@ok.ur;osmmAu;D@p
IMESBRETEET, EROMBREN TR LROBHEREOBETE FEVT L VBB T2 05EY &
Eriohsd. 2 EEMEROEBESY L CHEMOBKEIME: . X o7 SAS&A I REEBMOE L
PR P I W U SE QL AR Y I ABRR £ %, B 0R2 TS LoBn TR AEB L 22 5
na.

Key words stereotactic instrument, hypertensive intracerebral hematoma,
Stereotactic Aqua-stream and Aspirator (SAS&A), water-jet
knife, hematoma model

A FE PR PY L 102 S 3 3 SE {37 AR I P ot BB B 5
B, 3 a—y —WEHEHE (computed tomogra-
phy, CT) 0% R, B LU CT HEEAIINEEDER
KEDIELfTbha koo, 208K
ER, £, BREFOEE, MBEORMG, A
REROHBZ LItk D RES W27, K3 EE

MEONZ LB T BB EA D % <, RITHE T
KEBOLTHITWLI 20 FMRENNSHEL IS
BHE. L LIERORS DAICIES FikTii &t
DOEOIMEIZBWTIE, 70— _OEHNPEHE L+
BIERESRETH -7, 2 LFERTEROLD
LA EET, BHML ST OESIICE GRS

CT, computed tomography ; SAS&A, Stereotactic Aqua-stream and Aspirator
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Fig.1. Diagram of the SAS&A. a, a pressured tank; b, a pressure regulator;
¢, a cylinder ; d, a soft bottle of saline solution; e, a hand-piece ; f, a probe; g,
suction.

Fig. 2. Photograph of outer tube (above) and a hand-piece (below) with inner
tube. The outer tube is 4mm in outer diameter and 20cm in length. An oval
window opens on the ventral side wall at the tip of the outer tube. The inner
tube is composed of a irrigation tube and a suction tube. An on-off switch
which controls the stream of water jet is attached to the hand-piece.
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Fig.3. Schematic diagrams of the tip of the
probe. A, dorsoventral view (above) and
lateral view (below) of the outer tube:; B,
dorsoventral view (above) and lateral view
(below) of the inner tube; C, a longitudinal
section of the tip of the probe. a, outer tube
of 4mm in outer diameter; b, the side window
(2X4mm); c, suction tube of 2mm in outer
diameter ; d, irrigation tube of 0.lmm in inner
diameter; e, nozzle of irrigation tube; f,
entrance to suction tube; g, saucer for water
jet.

BIFEBNRDONB LS in 572,
bUbNEZDORGEEBR T, 5 B K 3 %
R LI 2 7, |]E|, B%T 238 (Stereotactic
Aqua-stream and Aspirator, SAS&A) ®BASEL 72,
FHRTI SAS&A DIMEBRELES, B & [0 33
PEIC D & EERANICHRES L 72

MRE L CHE

1. SAS&A mEE

SAS&A DA (1) d# R K> ~, EHEH, I
EZE, "vFr—x, BLUERS [ BroBHEashTw
5. AR NZIETHED 150kg/cm® DEEE R > ~
AT . BEREBEZERMAIZL D 0~20kg/
cm® IHAfis i FEE 20 R B % R TR
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RO & 7z EFERKAIE 2 DATED 40 & 0 g
HEh, BEEORMOKZTICEEL, HEDM
RESERUE S 2. BRI RILEORE %
S0~500mmHg IZFRH L THAT 2 . BlAERIE
YRE—ADQHBERA A v 712 & D Wi EH L, )%
FHUIFEHREIIZATS . BE[FRIZ 200ml DA R S Y o 5 —
MY FELTEE, BBl n T A REEOE:
TREBET 5. MHEEEL 22 £ T 0®RfES
BT s,

SASEGA DFEEME L TRDENE TSNS, 1. 1
BOLBELESBEEH, WEE, "> FE—205
ThHhd, 2. EEREARY 7 bR M LicknEe
EHEN DO CMFOBEROLEHNE:, 3. BEH
THESNBESNMEERTY 7 L & LA INET
POTES—ET, BHEAEROELERICEBFTS
5, 4. MESEETEES DL,

SAS&A 70—~ OEFEEEIZ L D Leksell &,
Patil X, ZHR, 3L UBHFER "% Y Tho CT BE
UMEE I b aS b THERTIETH 2.
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1. EEkE

TO—EHEAZRS YUY —Dh B, 1A &
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fER S ¢ F I EERER EEHE L, 14McER2
AAaEAEKOREEREL.

2. BEIKE

Fo—~gE E—h —0EBRAHEKCEL, BE
AEREESS e TCRE OAER s, 14
Sy AR EEREKOERREL:.

. SAS&A OMERREEES ORET

1. BBRENMmEE 7V

MERECHE L2 REIES & UEEKEROELR
Svaz L BRELE. RBRERICARED 20ml
EhEYEYE (3 FYE, KR 10084674+ MA
B {ER L7 . MEANT SAS&A 2{EF &€, 158,
308, 14, 24, sakomBERERLEEL:.
BN TRIESEELTH 20 L BFEFET.
WO »KE Okg/em® T2bbREIOHDHERD
7z,

1) EENESZEL, MEC 20cmHO OESH
PBEICELPEBLY (M4). BE|E 100mmHg,
K E Okg/cm?, 10kg/cm®, 20kg/cm® D& HF i T
SAS&A BERS ¥,

2) AU EXES L -MERNT, REIE 200mm
Hg, JE Okg/cm? 10kg/cm?, 20kg/cm® DFMAFIZT
SAS&A #{FRa¥T.

3) gE»EEY TICEAE 100mmHg, KE Okg/
cm?, 10kg/cm?, 20kg/cm?® DFfFIC T SAS&A %1F
By

Fig.4. Hematoma model in a test tube. a, the
probe of SAS&A ; b, serum; c, a weight; d,
clot.

4) BUEREER ICWE|E 200mmHg, KE
0 kg/cm? 10kg/cm?, 20kg/cm® O &2 T SAS.
&A RERAZET.
BhoiEs SHEMEL, ZOTFHEERD.
2. ¥2FoNMEEF IV
¥ F oMz iEzERL Z0OF.01 T SAS&A
PEASY, MERZFENERF L. €7F VK
(FO3E, KRR 2K EBALBAEMRZ B2 EICED T%
DEBIE L L. % OEMEE 500ml 2 E—h —2FE
ZOHNIKT 40ml S E LIV — AT %28
BLf. 2hz—HMABENC THHLERSE, *
OB — > BN, WELR. FLERD 40ml OB
FoZERic AMREFI 40ml & b o> B R200846 %
MzMExERL. BENEEERL, ZOMmES
SHYIFOREAERNICED MEOPLEKE
20cm ¥ L7:. ZhiMumEssr ez (J5).
SAS&A DO&EMETELBKE, BEURSIEEZNZ
,
1) 20kg/cm?®, 200mmHg
2) 20kg/cm® 100mmHg
3) l0kg/cm? 200mmHg
4) 10kg/cm?, 100mmHg
5) 0kg/cm? 200mmHg
6) 0Okg/cm? 100mmHg ¥ L7:z.
gD Hiz T 5 A RMERE 2 T, F—&HICT
S5EkRREEEL . &PERE|ENHELEEL

20cm

Fig.5. Hematoma model in gelatin. 3, the
probe of SAS&A; b, a lump of gelatin; ¢
hematoma. The lump of gelatin was sunk
20cm deep into water.
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Fig.6. The correlation between volume of Fig.7. The correlation between volume of
water jet and pressure of inside the cylinder aspirated water and aspirating force. Values
in Fig. 1. Values are expressed as the mean are expressed as the mean + standard devia-
+ standard deviation. tion.
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Fig.8. The correlation between working time and percentages of aspirated
hematoma in a test tube with a weight. Aspirating force is 100mmHg. Values
are expressed as the mean + standard deviation. @, significantly different
(p<0.05) from group of Okg/cm?; O, significantly different (p<0.05) from group
of Okg/cm?® by two way ANOVA followed by Scheffé’s multiple comparison.
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7o —~k—BHEEL, BAELERLBCLERE
BTy, BRAREASDBRELESTSSMEL
7z,

IV. SAS&A HReMOKRE

kB8 ~10kg OBEA X EERALL. BBy ¥ =
> Smg/kg OFE, BLUFARYI—ALF IV
2 15mg/kg O#EI L 2 HRETICREBEVR 21TV,
SEF—7HRBALL. BEREERL, 70
=—wA7ue4 F 0.lmg/kg/hr OFFFEATEIC L DIE
Bl ATFEEKSE TW-100AS (Shinpo, F#ER) 28
LR & Ul BEER % BARHTRE (I TR
BlrEE L. ERhc i3I v 7 L lE 5 ml/ke
/hr OFEETHEEEHEL, EWPORBHERICRF A
Ny —nF VA 2.5mg/kg B LRI CH
WL, 1%Y Ko 4o CREREE, HERER

#

FENZREIRGIE, TARIES 2 #BE L EHEF 2B
7., MEEERCELERL, BE, 7 EE, giEr
TELMRCEL:. EMNMEMEBCEEL
SAS&A 07/ u—XEMANIFEAL, 2 2MHEHEE
#: . %13 W3 E % 100mmHg, 200mmHg,
300mmHg, 400mmHg, 500mmHg & L, €€ hKk
FE# 0kg/cm?, 10kg/cm?, 20kg/cm® & L7:.

1. BEIR b2 v 72EE, BEIBREZINTS
MEHOEEXFEE L.

2. BERTH KCl OBBEICI VA X EBRLE
DB EED H L, SAS&A DIFEIER(L DA % R
L7, 10%&xr<Y vicTEEL, HE BB E2T0E
AYEESETREL 2.

V. #EtEeRE

flEERwTh b PE L EREEZLE L TRDL

aspirating force 200 mmHg

pressure of water jet

weight (+)

%
100

20 kg/cm?
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aspirated hematoma volume

3 4 5

working time min
Fig.9. The correlation between working time and percentages of aspirated
hematoma in a test tube with a weight. Aspirating force is 200mmHg. Values
are expressed as the mean =+ standard deviation. @, significantly different
(p<0.05) from group of Okg/cm?; @, significantly different (p<0.05) from group
of 10kg/cm?; O, significantly different (p<0.05) from group of Okg/cm?® by two
way ANOVA followed by Scheffé's multiple comparison.
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fo. BEMOFHEOEOREC X 1 THE, 2701
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p<0.05%2EEE L1,

B i#

1. SAS&A OWEEKE, WE|IKE

1. BEKE

6 REEKEROE:, 15 b EEIN2
EHAEKOBOBEREERLE DO TH L. FBNBL
RBICONTHESFAREIIWEIOL, E284kg/cm? 2 5
20kg/cm® DHRMFIZTFHY 25ml 25 55ml ThHo 7.

2. WEIKE

TRBRIIOBRE: 1 MBS D RE| S haLmeE
FEROBOMFEERLEVDOTH S, REH 50mm
Hg % 300mmHg O£ THRE| X h 2 k8 13T

110ml 205 260ml T3 - 7-.

II. SAS&A mmMEREEEH ORE

1. SBEAmMEEF L

1) ®3|E 100mmHg, BE 20cmHO 0BS

B8 i3 20cmH0 OEZMz 2o, WE|JE
100mmHg T, A&E2 0 kg/cm?, 10kg/cm?, 20kg/
cm® i TSR % 24T - 7o 58 ORI L MR EE D
RAEERLZODOTH 2. BB DADBE I ERITMS
BISMCCSRERTIEBW TIRE & SEEL -
TOEEFBMEEFI -2 EOBEIZED 5 r o
7. SABOBMNZIMERELIIFEHISYTH
2. ZRICHL SAS&A BIRE|EDOMESHH T, K
s 10kg/cm? D&MET 2 5%, KEH 20kg/cm?
RETIHBCMBORYNERI NS, REEIS
B EIREFIDL O L SAS&A DKE 10kg/cm?,

aspirating force 100 mmHg

pressure of water jet
20 kg/cm?
10 kg/cm?

weight (-)

%

100

50

aspirated hematoma volume

0 1 2

3 4 5

working time min

Fig.10. The correlation between working time and percentages of aspirated
hematoma in a test tube without a weight.  Aspirating force is 100mmHg.
Values are expressed as the mean + standard deviation. @, significantly
different (p<0.05) from group of Okg/cm®; @, significantly different (p<0.05)
from group of 10kg/cm?; O, significantly different (p<0.05) from group of Okg/
cm’® by two way ANOVA followed by Scheffd's multiple comparison.
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20kg/cm’ OBERICEZELRH . SAS&A OKE
28 10kg/cm® OF L 20kg/cm® OBEMIZ IEEEEZR
Highotz.
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2@ ofz. KE 20kg/cm® OFE, FEIBHKE
W CHRENEREESVIERERER D ..
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Fig.ll. The correlation between working time and percentages of aspirated
hematoma in a test tube without a weight. Aspirating force is 200mmHg.
Values are expressed as the mean + standard deviation. @, significantly
different (p<0.05) from group of Okg/cm?; O, significantly different (p< 0.05)
from group of Okg/cm® by two way ANOVA followed by Scheffé’s multiple

comparison.
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BRROMEREFETH 7. Z2hizst L SAS&A
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»of.

6) JEMET 512 %5 E 100mmHg &
200mmHg & o kg

WSIEAS 100mmHg OFE & |, 200mmHg o ## s
ToE, BEDHDHE, FHBEBEIDLULK B
TREVERCBVIMERERLFRL . AE 10kg/
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Fig.12. The percentages of aspirated hematoma in gelatin model under various
conditions. Values are expressed as the mean + standard deviation.
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Fig.13. The correlation between the condition of SAS&A and weight of
aspirated brain tissue. Horizontal bar shows the aspirating force. Values are
expressed as the mean * standard deviation.
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Fig.l4. A photomicrograph of the brain tissue faced to the side window of probe

of SAS&A. HE stain, x100. The range of degeneration of tissue due to
procedure of the SAS&A was less than 2mm.
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Fig.15. Movement of pieces of blood clot supposed to occur during removal of a
hematoma. Longitudinal sections of the probe tip of SAS&A are shown at
stages of suction of the hematoma through its side window (1), crushing of the
hematoma (2), and removal of pieces of the hematoma through the suction tube
(). a, outer tube; b, suction tube: c, irrigation tube ; d, hematoma ; e, stream
of water jet.
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Abstract

The Stereotactic Aqua-stream and Aspirator (SAS&A) is designed for stereotactic
evacuation of hypertensive intracerebral hematoma in the early stages of onset. This device
can be used to aspirate solid as well as liquid hematoma, because of the destructive power
of water jet. The aim of the present study was to examine the ability to aspirate
hematoma and the safety of the device when used on brain tissue experimentally. The
SAS&A is mainly controlled by the positive pressure of the water jet and the aspirating
force of the suction. Using hematoma models in test tubes the ability of the SAS&A was
tested. This was found to be significantly greater than that of suction only. The higher
the positive pressure of the water jet and the aspirating force of the suction, the greater the
ability of evacuation of hematoma. The water jet pressure of 10~20kg/cm?® and aspirating
force of 100~200mmHg was usually sufficient to aspirate the clots. In practice, the SAS&A
is operated under minimum conditions at the beginning and up-graded gradually if
necessary. A lump of gelatin with a hematoma of 40ml in its center was sunk under 20cm
of water. The SAS&A was inserted into the center of the hematoma for 5Smin and
operated at 10~20kg/cm? of water jet pressure and 100~200mmHg of aspirating force,
70~84.2% of hematoma was aspirated and the rate was significantly greater than that of
suction only. To examine the safety for brain tissue, the SAS&A was inserted into the
brain of a dog for 2min and operated at 10~20kg/ cm® of water jet pressure and
100~200mmHg of aspirating force. The fragments of the brain tissue collected during the
operation were less than 0.02mg/ min.  Histological examination showed the range of
injuries to the brain tissue, due to the procedure of SAS&A was less than 2mm from the
window of the probe. Using the SAS&A, hypertensive intracranial hematoma can be
evacuated safely and satisfactorily in the early satges of onset.




