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CLINICAL APPLICATION OF EXTRACORPOREAL
MICROEXPLOSIVE LITHOTRIPSY

Mikihiko Honpa, Setsuo MaEpa and Etsuji Takasaxi
From the Department of Urology, Dokkyo University School of Medicine

A total of 46 cases underwent 66 treatments with extracorporeal microexplosive lithotripsy
(EML) for upper urinary tract calculi between March 10, 1987 and May 28, 1987. The efficacy
of EML therapy was investigated in all cases over 3 months. The lithotripter of EML made by
the Yachiyoda Co. Ltd (SZ-1) was adapted to a microexplosion (10 mg silver azide)as the source
of energy for underwater shock wave generation.

Fifteen cases (32.6%) had a history of previous open lithotomy of the same upper urinary
tract as being treated by EML. Pre-treatments with ureteral catheters and ureteral stents were
performed in 4 and 4 cases (8.7% and 8.7% ), respectively. The microexplosions were conducted
in syncronization with patient exhalation from 100 to 400 times during 1 session, depending upon
the size of the stone. The patients felt pressure only on their back at the pulse of explosion
and complained occasionally a dull pain, but this pain was mild and tolerable, and no patients
required anesthesia. When stone disintegration was judged to be unsatisfactory, that is the stone
remained unfragmented or the size of the residual stone fragments was greater than 5mm., an
additional session was performed, usually 1 week after the previous session. On the X-ray film
obtained three months after EML treatment, 26 cases (57%) were completely free from stone
concerments, 17 cases (37%) had stone fragments of equal to or less than 5mm and 3 ceses (6%)
had ones of greater than 5mm. Two of 3 cases (6% ), with large stone fragments (greater than
5mm.), unexpected to pass spontancously, were diverticular stone cases. Treatment of EML
alone was performed in 44 cases (96% ), while 2 cases (4%) required transurethral stone manipu-
lation following EML. Gross hematuria was seen in all cases after lithotripsies, but disappeared
within 3 days. No complications occurred during EML. All complications occurred after EML
treatment, probably the most caused by the stone street formations.

In conclusion, the main advantage is that it can be performed without anesthesia. The re-
sults of EML treatment are satisfactory and no severe complications have been experienced. We
believe that this EML system can be used on an outpatient clinic basis because anesthesia is not
required.

(Acta Urol. Jpn. 35: 385-392, 1989)
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Table 1. Age and sex distribution

Age Male Female Total
15~ 0 1 1
20~ 9 2 11
30—~ 3 2 5
40~ 11 2 13
50~ 4 6 10
60~ 0 6 6
Total 27 19 46

Table 2. Case numbers of stone sites

Stone sites  Right Left Total

Calyx 11 12 23

(5) (6) (11)
Pelvis 6 4 10

(3) (1 4)
Ureter 2 3 5

(0) (0) (V]
Staghom 1 3 4
(Incomplete) 0) (0) 0)
Staghorn 3 1 4
(Complete) (0) (0) 0)

Total 23

23 46
(8) (7) (15)
( ) : Case numbers of multiple stone

Table 3. Case numbers of stone sites and
stone sizes

Site Calyx Pelvis Ureter Staghorn Total

Size

<10ma 6 1 1 0 8
<20me 14 8 4 0 26
</ 30mm 1 1 0 0 2
<40mm 0 0 2

=40mm 0 0 6 6
Total 23 10 5 8 46

Table 4. Case numbers of sessions, average of
shots and stone sites

Stone Sessions Average
sites 1 2 3 4 of shots
Calyx 19 4 0 0 244
Pelvis 8 2 0 0 258
Ureter 2 3 0 0 351
Staghorn 1 4 2 1 617
Total 30 13 2 1

Average 206 459 682 1350 225
of shots
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Table 5. Case numbers of sessions, average of

shots and size of stones

Size of Sessions Average
stones 1 2 3 4 of shots
<10mm 8 0 0 0 216
<20mm 19 7 0 0 258
<30mm 1 1 0 0 365
<40mm 2 2 0 0 372
Z40mn 0 3 2 1 702
Average 206 459 682 1350 225
of shots
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At 1 week

At 1 month

At 3 months

[CZ]: Stone free completely

- Small fragments (5 mm =) expecting to sponlaneously passage

. Large fr

() No. of cases

Fig. 1.
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Clinical course and results after lithotripsies
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Stone siles|

Calyx 52
(23) Nl

multiple
ay

Pelvis
(10)

multiple
(4)

Staghorn
(8)

Ureter

(5)

B: Stone free completely

. Small frag (5 m2),
passage

%: Large frag (5m<), pecting to sp
passage

( ) : No. of cases

Tig. 2. Initial stones and results of lithotripsies
at 3 months after EML

Stone sizes l
0
less than 10mm 63
(8) (5)
10— 19mm 61
(26) (16)
20— 29%m _50_
<7 ()
30mm or greater, 40
(10) (4)

. Small fragments (5 ™m2)expecting to spontaneously

CT]: stone free completely
E3

B passage
BZZ: Large fragments (Sm<), pecting to sp ly
passage

( ) : No. of cases

* _ Arithmelric mean of Long and Short Axes

Initial stone sizes and results of litho-
tripsies at 3 months after EML

0 50 100(%)

X P! Mixed calci Ici hosphat

O X Caicium oxalate

[ J: stone free completely
EE): small frag (5 mm =) expecting to spont
passage

{ ) : No. of cases

Fig. 4. Stone compositions (38 cases) and
results of lithotripsies at 3 months after

EML

Table 6. Complications of EML in 46 cases

6 cases (13.0%)
2 cases( 4.3%)
1case ( 2.2%)
1case { 2.2%)

Fever(>>38C)
Fever+ Colic pain
Colic pain

Reopening of nephrostomy scar
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Table 7. Characteristics of microexplosive ESWL

Characteristics

« Energy Source : Microexplosion (10mg silver azide)

» Focus : X-rays

- Target : Moving the chair by computer controle
+ Coupling : Water bath

- Patient’s Position : Sitting

« Anesthesia : Not required
Satisfactory (almost equivalent to conventional ESWL)
Not severe (almost compatible with conventional ESWL)

Not expensive

+ Clinical Results :
« Complications :
+ Cost of Construction :
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Fig. 5. (A) KUB (B) Plain film with lead
markers were attached to the patient’s
back in the sitting position.

Fig. 6. Pushed up kidney with radiolucent ball

B LT i X 5 ks I B Tl Sh <
VBN, PERLC X D EATE A D IR —B LT
REEHID, LEZEERTI R =FL v 7 4 —
2% W e & oy itk DRt L7l b T T 2 ke

SO X LT, MICEE OGS B33 B RE Gl
WD ENHBD, —ANIILE A DEXES T
B B 1o wb X AR BRI b BF 120 BAitk & b fERk o
W &R TH - 12?. FEREX BB AR S



390 WRACE 35% 35 19894

RN BIEEDNT E A ETH D, HEFERIL20~30
shots 12 | EARBEFE GO TR D, & CIERLREE
DR TS5 DA TH B fedbfE i h i B
R X GIERTES b0 EEbhs. Xhic, &
L LTokiEERS 1 session Hfc h FH4953 T
Boteh, ThHYP7 7 7 DEBED T, iy
EERLITS T ENEL, ChicT LeiEaZET
HEL o LARHITHEBEYRIDILLTRTHS &
Bbhs. EBS 5 7OffiEs S ni sz
AL AL —XITHRBESHEIT Lic. Foftl, o
FEIIMOREE L HRB L A7 —+ QoD
ED S 7 idted, BELH O S b0THES LR
5. Tk x, MERSH T E LTLREEBELEL D
G, HEEME—DREE L LT, EPITO mainte-
nance LR INT VS, Xbic, &5 —Don k&
F#Lien LiBbhs o Lic, MERENC THERNTH
NIcZEThHD. L ECHEBEIE L ETMIIS X
5ISRRE R AR B 0%, SRR R 7T < kT
BT ENTER. oz ki3, BAKEPACEA CEE
THHETHDHBERBUL L VLML B LW
z25h.
DEWCHERRACE L CET, KR YED 51
3. PNL & ESWL OffEfEALEE ORE 1S
AU bhbh ORI, MRS 2 OuE %
PEE Lo 86 (17.4%) THBHH, ZhikR
RGN T ARE N T — 7 LIBFalE, KER
AT BREA T 46ITHY, WELFIEID
PR ESLE L ot b0k 26 (4.3%) T,
VR S BERERAE THBE R D TH -1 THK

BRERTY, b EBEAECHL, FWM
L0 7odb BN LELES, SEETE ET 5.
ESWL oE I BEE 5w TE T VI,
PR EE AR TR LB ETE VD,
PNL % TR SbichbInk@li V2 Ed, ¥
BRI B & U PR LT v &
EZ25.
SECEPHETH B, B EECAHHEIERL
fes »tedd, WBCEMTE, OFEE, MEELE Y
B LEE L LoRELHA Y. Lo, BOHE
oML, wa e BHREE AT 50 BETH
%. 48, 105 G4 A HHE & Il Lichs, 37XT stone
street NERTHB L Bbhs. | AIHEEOEH%
R LEfEfrd 1o, = OEFNEHFEMC LTS
HMEEEC T PNL R 1T Lich RAEAS B L7 -
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Vig. 7.

An example of an incomplete staghorn calculi treated by EML.
(KUB) before treatment. (B) Excretory urogram (IVP) before treatment.

(C) Three days after EML (one session of 300 microexplosions). Stone street
formations markedly. (D) Two weeks after EML. Arrow point to stone disinteg-
ration was judged to be unsatisfactory. Then, an additional session (201 micro-
explosions) was performed on this stone. (E) Plain film, one month after initial
EML. (F) Excretory urogram, one month after initial EML.

(A) plain Alm
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Fig. 8. Disintegrated stone of spontaneously
passed stone fragments
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