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Between April 1986 and September 1992, 29 extensive staghorn calculi were treated in 24 patients.
Treatment was with extracorporeal shock-wave lithotripsy (ESWL) monotherapy in 11, initial ESWL
followed by percutaneous nephrolithotomy (PNL) in 7 and initial PNL followed by ESWL in 11.
A comparison based on treatment demonstrated that initial PNL followed by ESWL resulted in
a lower rate and shorter duration of the “stone street” while stone-free rate at 1 year after the
last treatment, recurrence rate, residual stone-growth rate and other complication rates were similar.

Initial PNL followed by ESWL should be considered the efficacious treatment option, especially
for patients with extensive traghorn calculi.

(Acta Urol. Jpn. 39: 1097-1101, 1993)
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Fig. 1. Treatment strategy in the initial PNL
followed by ESWL of extensive staghorn
calculi. 1, Placement of an occlusion
balloon ureteral catheter to opacificate
and distend the collecting system. 2,
Percutaneous debulking procedure first
to reduce the stone mass. In second
session, ESWL treating the calyceal stone
segments. 3, Removal of the residual
fragments by percutaneous tract. 4,
Withdrawal of a nephrostomy tube,

LITHOSTAR (Siemens #%) : 54 5%, LT-01
(EDAP #8): 3A3BOoIBE LA LA, KB
1%, HM-3 ERFIT X CEERE:, LITHO-
STAR {FEEILY ¥4 v 7 Y — 21 X% RERKE
w47\, LT-01 R G ERE CHalx 1T - 1z,

(2 WEHE

1. ESWL B KA & L T double-J stent
»HE®% ESWL %7 L. ESWL X, BEERE
BT L 0BAAL, 1 BMORIME TERE OWRHAIT -
7-. stone street |5 LTI, FHMEXEADLH AR
Rl R % YJ A (transurethral ureterolithoto-
my: TUL) %73, #EMBEHEAT (percutaneous
nephrostomy: PNS) #1717z,

2. combined therapy (ESWL JB17H) : RAIC
ESWL = CEHEREBITHS O TENO BE 2R
L, FB# &b PNL i TR OBE & A D
% 1T - e,

3. combined therapy (PNL %{T#k) : REPA%E

A — TR EBROBR R 1ERE, TEMRLD—
Mgz PNL %#fF-%. PNL & CTEKREBED
HEAYAERHEFOHHL, £BHROBBERL E-
SWL %fTotc. ZDLEDOWRAITEDRITER
MBI A, Ik PNL CBELE (Fig. D.
(3) ®FIEA

A BRI 3 B, ESWL oEHS: X
% shot ¥, PNL oE¥, REMME GREBALAYH
stent % & BB DRT X T), BERETHH 14
Bo®A (KUB T2 oFE FR% E28a
HHO/F) ORHE BAOOHEKOFE BEFHDOS
BR# (37°C LI E) OFMEL stone street DFER
T UERIE oW THEN Le. KUB EoADH
B LUZEX 2ERALTCRELE. 2BMOAEE
B2 unpaired T-test 35 L% ¥2 test TfT 7.

= 3

(1) BREAET : READEMRII6E LT CEHE
+SD: 57.5+12.9), ¥BNIEM 1461, i 1560THh
ofc. BEEANY, EBERNISTh-. FHRD
KUB FoOEK L 82cm? A 5 625cm? CEHHE+
SD: 21.6+124) TH b, 3 BFEEER OB T
ESWL BOSFEREI Mo 2 B B LT AR/
M ote (p<L0.05) (Table 1).

(2) TRRERES X OERERIM : ESWL o EH & X
shot i3 ESWL &R AL VHEHRATCHH
ESWL HEsR L oM AR Zv Rk <
0.05). PNL oz ESWL %£47# =& & PNL
SATRERTE T foh . REEREIL PNL &7
BEERCTHMO 2B VEVEACD - EEET L
M ote (Table 2).

(3) PERAMRY: - ESWL BMBREREGFH 9 flic dou
-ble-J stent D {E %, 4flic TUL %, 14K
PNS % ff-t. ESWL EfTEEHE7TAPIMC
double-J stent DPE%, 18k TUL #T-1k.
PNL 4efTis:RE1140rh 4 flic double-] stent DH
B%, 1iTUL #f7-%.

Table 1. Patients’ background

WL ERE T GR)

%3 (Bte/ i) WL G/K)

HEOKEE (em?)

ESWL Hphe ik 11 55.0+16.0 7/ 4 8/ 3 13.8% 3.8 ( 8.2-20.6) ™

ESWL Jf7#ik 7 63.1% 9.4 3/ 4 3/ 4 22.1% 9.3 (12.0-37.4)

PNL JATH: 11 55.4%11.4 4/ 7 3/ 8 27.5+15.4 (11,7-62.5) ©

& 29 57.5%12.9 14/15 14/15 21.6112.4 ( 8.2-62.5)
(mcan £ SD) (JHEFI)  (meantSD)

(a) vs (b), {a) vs (c) : p<0.05
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Table 2. Clinical data in 3 groups

by 37 ESWL [EI% ESWLshot % PNL [ &SI (B)
ESWL B  3.2+1.0 5,831+2,088" 0 94.8+135.9
ESWL %47 1.6+0.6® 3,160+1,324@ 1.4+0.8 102.4% 77.9
PNL &ATH6E 2.3+1.6 4,047+3,121 1,7+1.6 79.3+ 77.5

(mean £SD)

(a) vs (b), {c) vs (d) : p<0.05

Table 3. Stone-free rate, recurrence rate and residual stone-growth rate in 3 groups

. | FHO%RE BRBBBOKR
GHEE e (A) BE MK
ZL £4mm >4mm %L =4mm >4mm
ESWL High#ix  44.5+21.2  2/10  3/10 5/10  3/11  5/11  3/11 1/4 2/17
ESWL JE4T#ik  30.0+22.2 /6 2/6 3/6 2/7 /7 4/ 7 0/2 3/5
PNL %478 42.9+20.0  4/11 6/1t 1/11 3/11 6/11 2/11 1/4 4/7
(mean +SD) (/FEFI B0

() BA, BRBIUHK: BT 14£8 TG L
ATIEGCTORAY 3 WTHET 5 &, EediERr
(ZZEA T - 7ot PNL 7R T 4 mm LT OR
FOEED M » . THBBRCS FROEARH
ofc. BRXE, HARTIRHCELIh o, B
BT HEEE, 21900 I BIi41 % L@h -1
(Table 3). BRIEGI 2 HID 55 1 Bk ESWL Hih
FHEOEMNTH -, BREI»ATEEYAEL, ©
D% 3 A BBROBFR LA, HANSIIRR
LY VBT ADREHEATHEE®RE T 7Y ) —
LOFRERT AH VAR T 7eh, HRFE3» AL
BEIR LT iehote. flid | gk, PNL EfTHE
DIEGITH o7z, K6 » oA L, 14EA
FCERYRADTRE L. ZOBKERET 446 7
BROBECHERYIDL. MEEML, Y vEBIL
S NLY) VBRI R YT AT VESY ADOREBEA
Thote. BANPEALLIFDS L 1Ry AF Y
BETHE® 6 » A BCHAERD. K742 94t
FUxapE 3 » AURIRA LT \wigh ot i 84
3, VB 7RV Y AT vESY ABEMMEILY
vEBA LYY A EDRERKATI2N L5 JF#28.9
» B THAY R, ThbO 5 BRTHREER b iE
LW 26, IBRVHEGE LicDX 3 BICTH . BA
ORR U R & b IBREHAERR S Tbh Ty
[/ 3y o

6) EWEM : %&Bud ESWL BIhGGERED 11604 6 4
(54.5%), ESWL 4Tt 71064 (85.7
%), PNL TR 160k 7 ) (63.6%) &
bh, 3EMCRER DXL/, »7C. stone street
DAz, ESWL ¥gpknt & ESWL E1TRk

Table 4. Complication in 3 groups

Stone street

ki 5]
RAEXR UM (B)
ESWL B3 6/11  11/11  57.2+95.4@
ESWL %478k 6/ 7 7/ 7™  22.8+22.9
PNL &4786E  7/11  7/11'9  11.04+19.4
(/fEBI®)  (mean+SD)

(a) vs (c), (@) vs (¢) : p<0.01
(b) vs (c) : p<0.05

BETI100%Th ~7e s, PNL LFERERTIENR T
BI#I64% & BEWAED -7 (vs ESWL BEShiRu:iy
p<0.01, vs ESWL 447 # 8 3% : p<0.05). stone
street ORI & PNL £fPRERT ESWL ¥
MR LN BFE @M -7 (p<0.01) (Table
4). BIMEDRAL, BEKTHS ~ 4451 3 T
1 B2 3 BIRE D 7 A3 B & & I v = VAL IES,
T, BEFIZ XD 2 e —AWRARETH -2, fillic
EELEERRRAD I, 7.

% %

VA EMRBAERICRT 5 ESWL O BEIEAE
Ao, v RERC LT PNL & ESWL
X % combined therapy 23T 5 X 512ic - 79,
BRI T, ESWL BB 4 BB Thh T
5%, 4 TREEAMO LIREER L kLTI,
ABRESERMCH Y, 2, BRMEER? S, 3,
BREETEANZ, ¢4, BERELEELTVS
FERDS & h b, ESWL H¥ufErk: Ti3 stone
street DBEFER LRI 5 RYFER X OBz
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TEEMED BV EE 2 Hh s, bhdhiz, ESWL #
AL LD, FEAEBFEDO R I RS v SRS
AR LOBEMOIRRO o\ SEay v TR R LT
D& ESWL Mgk a1y, #aEaiko s WBifo
W% A& B Sg4 v v 2 REEA % LTk PNL
E &L LT 5 ESWL & @ combined therapy
(PNL %&fTHfk) #1T-> T &1, Lo L, BERED
B Cik ESWL BEE R 1T » 1B OILRD /e
TLIATRERIIGID | EHOTLEEARIT22. 4%
T, 4mm TOETELEbLR 2 6% 4D TH
53.2% LIER TR B IR LI > T BT EAHL
i, ESWL BWHyRgoRA L PNL 7o K90
FHEOLEMRRE LTWA S D& Bbht. 4Ek
BHED LR A TTHETH - B DIRR AR A & 8
LoEay v T RFEREHT PNL 1780 F A%
BEtLic. sigux, BEvA rofFfe, PNL R
¢ ESWL ¥R % /o1t ESWL £ &7 L2 0%
2 PNL %175 ESWL 17L& /e » e h Fh]
Bl& 761, LV PNL BITEEDOIHITH 1. b
HbhDfT - e ESWL MBI REOTER D=
double-J stent OB X FHIE Lich stent DEAZE
i BB TUL ® PNS »H#ifFL7c. ESWL
TR ET TEROBR: % 7\~ PNL %A 51
THZEHHBE Lich, BRrefcERIhTl
¥5C&3%<, WRAEREXEMN L LA PNL &
BT EM &b ofe. PNL E7HERL, —BCiTH
hTWwb X351 PNL T TE % 757 %<4 D
BaExXBREL, BHoBAwsT% ESWL #1757
ETY, FRPREOEMC X AAE LI
EL, BRFORNSVCLETFHRINIEECIFTE
PNL %47 ~7: (Fig. 1).

B OFSEE T, ESWL HgFkREc, o
2FEX VEEOAVNRZ IS i BT ESWL Bk
LU shot %< -Tkh, PNL i X3RS
BoWA (debulking) ZED H bbb h & Bbhic
(Table 1, 2). BEHIFI T, PNL TR Mho 2
FEX D4E< fc» T\ fo (Table 2). & hit, ESWL
DTS stone street DOFHEEMAN & D PR E
%2 bhb (Table 4). ffRF o4y PNL 4178
TSRO RN s b, ESWL 4&1TH¢
EMETIIIEO ESWL T stone street # JER LT
L% 5Z&T PNL oEFibdEn Ihign b ol
bhirfe.

EHEENORRATTIE, 1 EE DA R X
WRish o tehy, RO KE X4k PNL ETHEERT
D 2 PEX /NI GHIIZH 7. LHL3IEMND 4

115 19934

FEOBBRIT - bl (RRBIER) TRREALE
BB TN, Ik 1 E R T iasiad <
Blrsd B—7, BEDHEANRROhBHLHDIDE
Ebhha, BREMITOWTIL, 52ediaoREN
BOBRILDT  (2hT20%), BROMADVLMET
4. 4% B bk (Table 3). X, HAL LIRE
HETCRENED bR o, BRI 16, ¥
K9 Bk 8 BIEHMERER TH D, BARRIRNT
LOBEEMIBRBINLLD. bhih OFFIL1
B 0P ARY ESWL Bk #©20%, PNL
FATHRETETS 36.4% L MIERR X A lc 2 B3, fEF
Bovoo &, BMOIER LIRSS BEASEV K
ENMEROEADOL TR LI e ENEELLL
E2bND. WKOIEM THREHRICHIEIR & BR 4%
feLicowx, Thrth2fl, 3f&Edinl, BEMR
TRIEKDOFRNPRFTETH - 72, FHHBRRE L
BREOERIN v v+ v RENRELE Bhbht.
BIfFE T2, stone street DIEASARE & HELIRNIC
BRIBFEMCHBEY DT (Table 4). PNL %47
FERECIL IR ATR RS I ¥ 0 B & OBFK
MiEx1T 5 7o, TUL B35 X 5 cEED stone
street IR LW Z ERNBEAETH T T
Frr—onr— b dBEIh T2 00, RES
Eh S OBREEECERCRPEYER TR, &
OO FEH CIIES S D127c{, PNL OBWEA
EINBHMEPLEE TS L5 b bhbhuiE
B L7ed»7®

U LEofER» 6 PNL EfrEko HRME LT,
1, TERREREFBARRENTEBZL, 2, RED
RINEGZ L, 3, Frr—oa— A ERIRTE
h, Yy, BEEERS e & o BERA Ao ix
E, BRFE LT, 1, FRFEHOMENS B
2k, 2, BEHORIRE BT bhitvwCE
3, i, &ere BB ADHEOWREM RS D T &k
ER#ELZ bhte. PNL BNEELRES, Efck-T
ESWL EfTHHECEE SR 5 & LI b,
S, BT 5REATELANE DMz X H -
BRELV AR Sh B BRINS L Ebh,
ICBEROIAE Lic K & foy v SRS A R BRI 1T
bh b NEEREEE Bbhi.
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