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CLINICAL APPLICATION OF EXTRACORPOREAL SHOCK
WAVE LITHOTRIPTER (DORNIER MFL-5000)
FOR UPPER URINARY TRACT STONES

Yukihiro Sasaki, Takumi Takeuchi, Kikuo Nutahara,
Eiji Higashihara and Yoshio Aso
From the Department of Urology, the University of Tokyo

The results of clinical application of an extracorporeal shock wave lithotripter (MFL-5000,
Dornier, Germany) were presented. The treatments were performed from August 1989 to November
1989 at the University of Tokyo. A total of 40 sessions were carried out on 32 patients with 51 upper
urinary tract stones. On the X-ray films obtained three months after the last sessions, 10 patients
(34.5% ) were free from stone fragments and 4 (13.8% ) had stone fragments equal or less than 4
mm. After treatment no serious adverse effect was observed. Macroscopic hematuria was observed
in almost all patients, pyrexia in 7 (21.9%), and flank pain in 6 (18.8%). On the laboratory data
after treatments, there were slight and transient changes which were milder than those of the first
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generation lithotripter. It is concluded that MFL-5000 is useful and safe in the management of

patients with upper urinary tract stones.

(Acta Urol. Jpn. 38: 149-154, 1992)
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Table 2. A DEFEMAL

k Eig
i -2io 0 0
R 0 1(2.0%)
TEHR 11 27 (52.9%)
¥ & 4(7.8%)
BEREBTH 2 6 (11.8%)
LHRE 7 13 (25.5%)

(UP REITHERLERLT)

it

31 20 51
(60.8%) (39.2%) (100%)

Table 3. HEROV 1 X LERK

K& (mm)

31 ~ 1 ( 2.0%)

21 ~ 30 5 ( 9.8%)

11~ 20 25 ( 49.0%)
5 ~ 10 18 (35.3%)
~ 4 2 ( 3.9%)
gt 51 (100% )

BIERI4BIT, FRITRERENL - e, SHEORERD
TR I LU DRRFIDOHF% Table 2 & 312
m~ULie.

REBBREE

S ERRERC F - 7o RSB 3 B Dornier #8 o
MFL-5000 TH 5. REE O FEHH L A—7F
v THRIC X BEEHERE Y AT & LB UEH 7
— AR L DRAGE AT A BB SR GERAT
—~TNTCHB. A= F 0 THRE 2 HAKEX

BEBACTWAZ &1 HM3 LEETHSB. LhL,

HM-3 L&/ bH, MFL-5000 ¥ Water Cushion @
ATHBELETBEN A 547 ThHD. Fhove s L
— 2 —DHIHETIRFARC=Y 7V 1 FOOREY
KELLBEBEY s Fv—g — + KRB =) 7
I VAREACAZ LT XY, B oAST5KE
HTOENRET 8, EIRENC L 5 RRRATHE & 75
5T 5.

ERB DOMEE (intensity) (17~30kV) 35 X 0%/
B (pulse rate) FALETH Y, X LLREK LD
1EDRBEICD XMt Lic 2 FOM M4 544342 >
1 VAN AFRE D & BRI /T 5 o s
TXD., CTOMXBRAERELT VSV 747 —%
HM-3 T EZERC 2 #I3E LTuviedl, FE@Ec
E1flE 2 v Y. — 2~ X DWEIESRS L 5B X
hTuw 5.
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BREY e EOWRSHONEERIFC L XL TE S
SHE= =, T TLH D,

XLREFEEEE V- BINEFET A L X
DIREER L TTREA T CH B0 "FI A" &
AHERERE L VbR Tuwa.

B E B &

BHRUH, BREBREMEY (KUB) 2 TV &
RMBOREERE Y Lic. lch KEREAETDH
double J stent DY\ L OFHREBIIEZ v
b le. BREDSORABIIENTHT, 1ED
BBy DX X BB CHRIR Y 1T 7o BB OHE Lic
1 FIABZCHHHRAR 20mm © 1 EAGEFLT
3 BOHFA 1T - FEEFITH b 3 B H O LB R
TRRIT Lie. 2 HIRXERC TR DR & JERRRE
DE=2F—HfTote. FA L LT 1EOKE (ses-
sion) B h DEREH SR O LBY 2,000 HEE L
L4, 0008 %75 ~"<#x X3 L. fiid, @O
BHEE =5 - UHREY LB Lo R & R X
¥, pulse rate (OLIA/EBEOH) 121/1%, in-
tensity {3 17kV Z 2 UBIBWT, BB LT
pulse rate & intensity XM L. X b &g »
Mz B b D7 bE LM/ Oy 1/2 (V1
VAR AFR) WHIN L. SEOAECORBCE
2T, WFOEBCOWCTIRERALFEHEE, T4
W OMIE D T Licv o & & L. L LB DT
izl LS RS UGN S 3 ol GV NP I RYRTE -
Dmg ZHAGT, IEMOMGBEIT v E Yy
v 1omg B Ui, HBEERIESK 3s L O
3 UMtk 4 AIABE S, Wk, 3, 7, 14H
Hic KUB #& 9, 14 HEBIEHSEBESY AV
P) dHifF L. SEASACIRILI 3N A Hicy
KUB # & o/, My, Mgk b, RO, 24
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Table 4. #ERDF A X & GERER & 7 B T8 55

. FRIEFHES
EE (mm) 1 &l 2 @ 3 | (Mean+S.E)
30~ 1 0 0 6034
21~30 5 3 0 3800+ 896
11~20 20 17 1 2647+ 329
5~10 6 5 0 2673 £ 445
~ 4 0 0 0
- 32 25 1 2983 + 281
" (100%)  (78.1%) 8.8%) (3.1%)

RAACZIAHET, W%, 3, 7, MABIT-
fo. Te BB OBERERC OVTL, B, R, Mm
RO XEBERIT - 70,

FEtHAIRE Wik paired t-test 35X U Fisher’s
exact test e, Fhwd, FEROTXTOF -
# —¥ Mean+SE i TR L.

= g

R AT 32REHIC ) LT EH40@ > ESWL % i
7L, #REOYA XL HRER (session ) &1l
Tk OEHIR SR E OBIfR% Table 4 IR L. 32
fEFIh, 1 mA32560 (78.1%), 2[E1A 644 (18.8%)
3EA 1Y (38.1%) THo, G Hich F#Hl.25
[, 2,938+ 281 R Mgy » iy L.

40[E D FHETIL I B2 X F M F 84,824 455D
sl s b, SEHg2, 350+ 121 5 o ek 4 #r4. L
fo.

Wi T OBBEIIER AT L, 3260 6 P BRI
Fi& 7.

gy OB SR L BREFE% 2 BR3P AED
KUB iR % Table 5 iR L7z, 35EMD Lk
XL LIl 3BT 290 & e
- SELHER L1o# (stone free rate) ¥, 2B T
E3260R 8 6 (25.0%) TH b, 3 » A BH-TIR29MH
106 (34.5%) THh-1t2. 4mm LFOBGH E %L
AFREE Hlr+5 &, 2B 26 1260 (37.5
%) THDH, 3»HBTE96H146] (48.3%) TH
»te. 2HRAE3IIPBHO TR ENhDEBRER LA
DA X & DBFA Table 6 /R L7,

ESWL BB ORMEBE O v 4 X & OE %
Table 7 WiRUtc. 32609 7 6 (21.9%) i< REH
Abhte. FaEhE A KB TcHBI L e o &
DREBIF S THHIH2~IAF L LT TH Y & ik
FEh LB L T BREONL e » 1. ERREEORG ED
PRI DT AR D &, 7B 6 BT D, h v
T AAFH LA L (CaOX) EHNLYT AT 4 AT =

Table 5. H#EEEK28BL 37 HEo KUB

R
28 KB 3¥AR
5 mm~ 20 (62.5%) 15 (51.7%)
ik ~4 mm 4 (12.5%) 4 (13.8%)
BAERL 8 (25.0%) 10 ( 34.5%)
Hi 32 (100% ) 29 (100% )

Table 6. $5GD0Y 14 XL 2BHEE 37 B HOE

FER
2388
£1E (mm) BAE%L BHK~4mm 5mm~
31~ 1 0 0 1
21~30 5 0 0 5
11~20 20 6 4 10
5~10 6 2 0 4
~ 4 0 0 0 0
# 32 8 4
(100%) (25.0%) (12.5%) (62.5%)
37AH
£1F (mm) BAa%L BHK~4mm 5mm~
31~ 1 0 0 1
21 ~30 4 0 0 4
11~20 19 8 3 8
5~10 5 2 1 2
4 0 0 0 0
at 29 10 4 1
(100%) (34.5%) (13.8%) (51.7%)

A b (CaP) E= IR YT AT VEZT AT 4 AT 2
1+ (MAP) OE& M 34, CaOX & CaP i
&5 2061, MAP & CaP DREHN I HITH 7. 32
#H TR0 ORFAHB L Tk h 24X H MAP %
fES b onRMT AEAA R SN,
ROV ERER DY A X L D[R % Table 7
s LA, 3200rR160 (50.0%) oAb, FO5 b
BUMRPEAEH Loz 6 51 (18.8%) Th -»t=. i
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Table 7. ¥EFO 1 X & Fdh b HHH

g %

E&E (mm) %zL <38 38~39 39<
31~ 1 1 0 0 0
21~30 5 4 0 0 1
11~20 20 15 4 0 1
5~10 6 5 1 0 0
~ 4 0 0 ()} 0 0

32 25 5 0 2
B oox) (78.1%) (15.6%) (6.3%)
£ %

E# (mm) ZL HE SUBFIER
31~ 1 0 1 0
21~30 5 3 1 1
11~20 20 7 8 5
5~10 6 6 0 0
~ 4 0 0 0 0

g 32 16 10 6
(100%) (50.0%) (31.2%) (18.8%)

VA XL BT o o BER O &K
FCOWTARD L, ARBNEFTEREBITIRCH 5
R BRI RIS, L BTREBTY
CH5 6 FTREANEFRERILTEIEZD S B
FEHIE A LD 3 A THh - 1.

TR HORIBMERE, IELfc—B8ME» 5
nieh, BIETBHENLI, -

B OREMH RET 5 7o DT - T iFETE O i
B, MEAECEOBREREY Table 8 iwRLic. K
MBI (WBC) o HELEZ DD LA
ot FRMOFHE (RBC), ~< b7V, b (Ht) 1358
HD14F B CTHEMEEAITERECE T LTV e, ~
/ey (Hb) R BEEE X oh - fo. MR E
(Plat) 121 HERBRBET LT 7epd, 7. 14H
BTRERMX v AFEC LR LT £EE (T
P), 7a7 2 v (ALB) i3#ité 1, 3 A B T BHeT
IO EBECET LTS, 7, MEBRIEHELT
Wie, ZVEZ AL h ek FHeTLTA e T UA
7 37—+t (GOT) WEELENEL, sz ad
FeEANS e PFVARAT IF—% (GPT) 34
B 1HERETFTLT BRI ERA LT Wi, GPT
DA ERAUTHIE T 5 & EEER R Dot -
FARIN e} T VARTF L ¥ (5-GTP) (1
1, SHEZEFL7 HEEE Lca, 148 Hicix
Slet=OETF L. ¥ YA€ A (T. Bil) 131,
SHEWEA LA 7THERIZEM L., T. Bil
LRABEARTHET S LEYRDIh . TAHY
74 A7 2=+ (AIP) X1, 3 HBWRET Li-s
THHRIRER L. 274« Fefryr—¥

(LDH), Rt (UA) i BEEdish o, 1Mt
rE#EE#E (BUN) 113 BARRRET L, M
BrVv7F=vE (Cr) i1 HACSLR LR L. M
BEMBEDOM»T Na & Clizk bic 1, 3HET
EBwWErE b 7 HEREZEZELT . Kikl AER
ETFL3 HBRIEE L.

L EOBEECHMEITERETH - ch iaREI4H B
DHRECTREBEEZR LICERMR, WBC €24 (10.0,
10.0 (103/mm?)) ' EH L, Hb T34 (£F8H%
13.9, 13.9, 13.4 (g/dl)) AETFLT. T.P Tk
24 (81,83 (g/dl)) " ER L, ALB T 14
(5.2 (g/d)) EfERRL, AIP TiX 14 (224 (u/l))
PEEER LT, 4 T. Bil ©14 (0.1 (mg/
dD)) 2EME %R L, BUN TiX 1 4 (22 (mg/dl))
DY, 14 (7 (mg/dD) »MEfE%R L. Cr T
(X144 (0.6 (mg/dl)) BEMERLE. KTX14
(3.6 (mEq/1)) P EMEHR L, Cl T 14 97
(mEq/1)) AMEME % RL, UA Tix14 (7.4 (mg/
d1)) BEEAR L. £ oo REHEE TIRAIE
HTI4E B TREMEERTEMIIL Y - .

MRTEC AT L 24RO R B, R Bkt
HOKRE Table 8 R LAz, 24 BRI &3 YRR
CHATHBRSIWMM LT, 3, 7, 4EHETI’
TN S FETH - 7. 24H 0 Na, K, Cl ©
PHIHE XTI HH DA LT, 24058 0
BE (T.P) Ptz | B BRI LTy,
3 HBEREEE LT . 2485 8-N-7 5 A -D-
Ihay =g -+ (NAG) BHLB B 2ok
PICD ot 24K Bv A IR IRT Y v (B,
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Table 8. MM, M¥Etkibs, ARRIRE, RepAbHIE D%
W B Al 1H H 38 B 78 8 14 8 H

m %
WBC (10°/mm?) 7.60+0.42 8.52+0.53 7.59+0.42 7.6710.3¢ 8.02+0.41
RBC (10*/mm®) (M) 47448 47417 470110 468+8 466+ 8*

(F) 4399 436110 43719 438110 430+7
Hb (g/d) (M)  15.0%0.2 15.1+£0.2 15.0+0.3 14.8+0.2 14.94£0.2

(F) 13.5%+0.3 13.4£0.3 13.5+0.3 13.53+0.3 13.240.3
Ht (%) (M) 45.1+0.6 45.140.5 44.8%0.8 44.410.6 44.110.6%*

(F) 40.7£0.9 40.340.9 40.3£0.9 40.6%1.0 39.940.8
Plat (10*/mm®) 25.9%1.0 25.2+ 1, 1%+ 24.8%1.2 27.2+1.0* 28.8%1.1%*
ik LAl
T.P (g/dD) 7.5310.08 7.2240.09**  7.25%0.10°*  7.61%0.10 7.54+0.09
ALB (g/d) 4.4610.04 4.231+0.06**  4.1610.07**  4.45%0.06 4.44+0.06
GOT N 20.4+1.3 19.3+1.2 19.3+1.4 21.3%1.6 19.0+1.2
GPT (un 19.4%2.5 17.8+2.5% 18.3+2.8 24.2+3.4* 17.3£2.0
y-GTP (U/D) 36.6+4.7 32.7+4.6%* 31.945.1%* 36.8+4.7 32.5+4.6*
AP (un 15547 150+ 7* 148 £ 9** 160+8 15918
T.Bil (mg/d1) 0.54+0.05 0.711£0.06**  0.63+0.05* 0.52£0.05 0.4510.04
D.Bil (mg/d1) 0.2610.03 0.35£0.03**  0.30+0.03 0.2540.03 0.21£0.02*
BUN (mg/dl) 13.310.5 13.110.6 12.410.6* 13.4+0.5 13.610.8
Cr (mg/dl) 0.91+0.03 0.9510.04* 0.9710.05 0.92+0.03 0.9210.03
Na (mEq/1) 14140.3 138+0.4** 13940.5** 140£0.4 140£0.4
K (mEq/1) 4.3210.07 4.16+0.07* 4.24+0.07 4.41+0.08 4.35+0.08
(o] (mEq/1) 104£0.4 102£0.5%* 103£0.5* 10410.5 104£0.5
UA (mg/dD) (M) 6.58+0.23 6.8410.37 — 6.431£0.26 6.42+0.27

(F) 4.71%0.42 3.30+0.60 — 4.9240.47 4.5840.50
LDH (uN) 1314 129+4 126 £5 129+4 125+3
ABFHRE, RPYWHEIRHE
uv (ml/24H) 161491 2022+ 198 2215+ 139** 1874+ 123** 19431 116**
Na (mEq/day) 186+ 14 12519** 168+ 11 204+ 14 210+ 14
K (mEq/day) 49.1%3.3 35.8+1.9%* 41.0+£2.3 50.612.6 49.412.9
Ct (mEq/day) 17713 11919** 155+ 11 196+ 13 199113
Ca (mg/day) 222420 236123 246125 209+ 18 230420
P (mg/day) 713+61 569+ 32** 677+ 44 668+ 44 733149
UA (mg/day) 594 + 38 426+ 25%* 4741 28* 585+ 33 562+ 31
Cr (mg/day) 127175 1157 £69 1245196 1208+ 69 1126+ 79*
T.P (mg/day) 151£27 378454+ 197438 110£25 108+23
NAG (U/day) 4.94£0.36 5.064+0.47 4.93+0.46 5.4810.43 5.0810.47
BrMG  (ug/day) 289.6+170.1 170.3+15.5** 1456.3+1230.2 281.7+128.0 230.5+54.0

* p<0.05, ** p<0.01, when compared with before value by paired t-test
p P p P

MG) Btz 1 HHOR BEIRA LTt

Be-

Ef 10mm LITOEACHE B & 540% 346 (60

MG o 3 H B DfEiA ], 456. 3+1, 230. 2 & BfE DL,
1 FEF DS 26,040 (pg/day) EETDTH HD,
7 BRI 207 (pg/day) LIEF & TR - T,

z =
BHRGEERS P ARO VY 7 VIR REITTE
295, FE4HEA Lz EEGNL 1061 (stone free rate
34.5%) THh b, 4mm LI EDOIEEE KA D IR
BREAR &5 L1406 (48.3%) THATH »7C.

%) CTHETH Y, K& 20mm LT OFEFITIR2451
F1146 (58.3%) THMTH -1, LaL 20mm %
Bz BREGITIR 5 I 1 Bl AR e b Didkighs - .

OBy HM-3 OKHTOREY & kT b e
®0EL, Fisher’s, Exact Test THHEEERTDI.

H A RPN HBET A &, BE 20 mm LUFCR6ssH
520 (82.5%) THBEHELTEkD, %7 20mm
i Z DS 2381661 (69.6%) THME LT
5. 20mm UFOEAITH BEELD DN, LK



154 WIRFCE 38%

20mm XA EDENIZ-EDE LTS, ¥
72 MFL-5000 DTORMED & g LTHRTEH 2R
BMEIH L EREY R, Chul, BREMET
LB Y BITESABETIER T oo &, ¥ efiid
DK LTS B DS KRB 2 FR & LT8R
KRR Lo & & LT DRBRA G 1 fo b
D intensity #HT bhich oo &, HEVLTF
BiEy double J stent S 7c & o ff B & 1T L7c
MDotoleblt ENELLRS.

PR BRI TIL, 7, 148 B 8Hn
LTWw3 ez 5 X hisAbhOEMEEDHIAEZ LD
RBA, R 2RS5BT X A&
LrborLBEbhs, e X Rk, B0 %
Aol G shilhoglE#EL LTEbrbh
ZEPAHLR TG B, AEE T GPT © 7 HHE
DHEPFBIC ER LT, Thr@lhiEgs+5%
L time lag hh#E 2w\ T.Bil ®o LF%»
1, 2BHE, D.Bil o L#% 1 HACEDD,
CHEITFBIC T 2B 35 LIBEIC X D EYD
5 EEbhIBERTERXRD I -, Thkil
RoW#EDI»EE2 %L, GOT & LDH OLF
Difgvz k& DOBil 0 LR R HP L E hicwn2 &
Lieh. T.P & ALB 0 —@aHD KT, r-GTP *
AP DIETF, & XOMIERBE DL (bik HiwiTo Mk
B, WMHEOHKKDEIT, ABCES RiisE Db &
Exbhb. MEOEBEOREDORME b KK BHIT
EINTHBT EPHS. ¥R B-MG, NAG
W HE I HIN% B\ & X D nephron ~D
REIRELEbhD. WwThiclb HM-3 TRL
Nt X 5 isliEE ks LR35 L) icfifanEE il
ZoTienZ &5, REDERBGENE Atk
DERHRY 2% % T intensity #HIT5 LEWERAL
WA LIXTFHEIRD S, SEO X S VE
FUIAEE R L 5EROMEMR B I, KRBk L
K52 HEBIHBIRETH D LEL LIS,

AHREL, FERDA =7 F 4, THRXOEMC I
N, R E - Ty, T OEIER L
WMTH -te. SEDERTIESHDIFETIC I 2
IR A TR & LCHThlen & & LTIt
Grehs, EHERBOEEALELLE, LA AEN
L EIME L B AL, tr L AR R 5% Rk
VIV TTHFIRIE @ intensity A B35 AL DAL

28 19924F

TH-t L bELBRD. X b 1 EOHENHI8STHT
BOMMAEL TR Y, SEOBEBRO X 5 HBERAYZ
ORI TR YA v AL AR LA EERT
Ehpotc bW DMRERLDEZATH Y, EERL
Fu % &G oM b e - foir b Lz,
Bz d MFL-5000 i3 Eh T 5% DR
B LTI IR TR <. ¥ TERA BT TR
BHYPHREIRIEL T CE D EHE~ =, P THS.
Z D LB KRG ERE O t b XA R IEEA Tz
Biozlclh, EM~OHBRELRLIET 5.
¥ et OB S DD | OEMKXE > A
FARAVHE EILL D, XRBERFEYEIBS
2 TWh, SENLEHE Lich - 7285, 20X 57e%<
DILRMBEDL IR TV 5.
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