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A FUNDAMENTAL STUDY ON EXPANSIVE
SPLITTER LITHOTRIPSY

Akihiro KawaucHI
From the Department of Urology, Kyoto Prefectural University of Medicine

The application of expansive splitter for industrial use to lithotripsy was studied. A natural
rubber latex catheter 350 mm in length, 3.5 mm in diameter and 0.l mm in thickness was newly
developed for prevention from alkalization by expansive splitter. Expansive pressure generated
by expansive splitter was measured to calculate the fragmentation time of urinary stones. Uri-
nary stones 20, 30 or 40 mm in diameter were expected to be fragmented in 7.5, 9 and 11 minutes.
Human bladder stone 35x54x33 mm in size was divided into two parts in 24 minutes using ex-
pansive splitter. The fragmentation test of model calculi was performed to decide the boring
length necessary for the fragmentation of urinary stones. The necessary boring length was & half
of the stone diameter in stones smaller than 20 mm in diameter and was 3/4 of it in stones larger
than 30 mm in diameter. A tolerance test of the catheter was performed. When the used cathe-
ters for splitting were immersed in water, no change was observed in pH, in spite of the eleva-
tion of pH from 6.6 to 12.3 when the splitter itself was immersed in water. No leakage of water
from the catheter was observed in this tolerance test. Histological change on the epithelium of the
bladder and the renal pelvis by expansive splitter was examined. The mucosa of the dog \bladder
and the pig renal pelvis, to which expansive splitter was made contact, showed no histological
change after 30, 45 or 60 minutes after the contact. In conclusion, expansive splitter enclosed in
the natural rubber latex catheter can be employed for clinical use to fragment urinary calculi

in endourological procedures.
(Acta urol. Jpn. 35:1105-1111, 1989)

Key words: Expansive splitter, Lithotripsy, Expansive pressure, Natural rubber latex catheter

- BRTHy (Fig. 1), CaO ®ERS & Uizl

Mbies (Table 1)V2. WARBERM A KRG S &

REFEGIECT T 5 R, SEERRANC X5 8 BEOQFXDTEL Ca(OH): #AETS.

ME¥EREM SERIEMIC X S IEBMmAN B~ KX

by LU, BETIREE A Lo RBEAIZIER M

BRI -TWa., Chboi§Ricit, k¥

TEEE Y X 0N S HERET B 1o 0 B REREAE 2RO B %

DERVICEBIL T2, SEE, BERRRE

IR EE AR IG5 7o D EBNTH 2 1T L7
DTHETS.

R R L VEREBRHAAF—F I

1. BREERF
BB L X, KETERR 2 Y7 ) — b Ek o
M Ay O R W R Bl d It FE I h it KAG D Fig. 1.

il

Expansive splitter



1106 WRIDE 35% 78 19894

Table 1. Chemical components of expansive splitter (%)

Ig. loss | SiOz | Alz03 | Fez0s

CaO | MgO | SOs | total

1.7 5.9 1.0

89.8| 0.1 | 0.3 ]99.4
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Fig. 2. Schema of expansive splitter and catheter. Teflon tube is
inserted after putting expansive splitter into the catheter.
Water is injected inside the Teflon tube.
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A: Before expansion
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Fig. 4. Measurement of expansive pressure. Strain of steel cylinder generated
by expansive splitter was turned into expansive pressure.
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was divided into two parts in 24
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Fig. 7. Spherical model calculi after
fragmentation
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calculi (min.)
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x : No change, /\: Crack only

BT Dd b leh 7. BT, pH 6.6
12 3INEHLM I LAY R L. ¥, AT T
L IEBKE AR, H T — FANNDTEEKOR
HizE -t Bd bl o
5. REERGECET S

1 R R RHRL AR A, EEANKI T
500 ml/hr OEREECHER Lick 25, 3047, 454, 60
SReB%, WEFREO pH 137.8, 7.5 7.1 4B
JRo> pH OfEPMIC I -, ¥ic HE Refaic THEERM
ML LIc L oA, BB E > BREY
Adleh ot T 72BcBELTY, 304, 455
605 F5:81%, YEWRE D pH 136.9, 6.7, 6.7&£FRAY
7ok pH QHEIFNE 78 >72. ¥ HE R TF
TR SR LICE A, BREBECIE 1K RE
K ERB LD - T

% z

IR FEERE Xt 35 VAl L, BoRESM L
7o Tihebb, WREREMIESL, ILBTREN
v, BMOPGHLEOREM B IOEBEIFEREA
fotedd, 13E A EORKERIEBMANCHHRTEE & 7c -
foo L LBUETS, RREMBENRE % s
REEVAMD TR R S T 5 B p R
FHS PESUKEWREERAER Tk, KEREER
MEOKE AR, JEFCERR2EL
o b, WRRTTHERE G S5 s FoMELALAR I A
TV 5.

ZDIDHEEDLIL, L DRI DR LRI
FRBPCE D HLEERA L, BRI RS T
WRMCIGAT2 2 & BRI,

IEZaRBAEA, ER IR S LB s\ C AT
MEERET LR, REREBRPz V7Y — 1 K¢
ER IR T 5 AT I h UL 5L,

C DIFIRBEREF R KFIZRD &, TS THD CaO
» Ca(OH) Offifhe 7oy, MdyE(bCIiIERmR
LT 5. MSE TR RPN L, H



TIPS« BRI - RIS AR 1109

Bres UCIRER RET5. ZORET X b #ik
BRI S h B, bbb, WRERAEZK
LRAL, BREREOBHERGTH L LOEL LT
LT85 &, BHEOEBE & D HLEEANFERED
fEB L, B ERAER L LS. FRRCERS
MEBEHHRACSEEVERIEL, OEHELEHR
BBER DD R h BB # X fo S TR B2l
PELBCZ &L (Fig. 8).

Free surface

4

Compressive stress

+——— Tensile stress

Crack

Expansive pressure

Cylindrical hole filled
with expansive splitter

Fig. 8. Fragmentation mechanism by
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