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CHANGING MODALITY OF TREATMENT IN UPPER URINARY
TRACT CALCULI. PERCUTANEOUS NEPHROLITHOTRIPSY AND
TRANSURETHRO-URETERAL LITHOTRIPSY

Juichi Kawamura, Makoto Uepa, Mitsuo NONOMURA,
Kazuo NisHmMUrA, Yasunori NisH10, Shuichi Hipa,
Kenji Ooisur, Yoshihito Hicasuar, Yusaku Oxapa,

Hideo TakeucHi and Osamu YoOsSHIDA
From the Department of Urology, Faculty of Medicine, Kyoto University
(Director: Prof. O. Yoshida)

From March, 1984 to April, 1985, 70 cases of upper urinary tract calculi (73 renal units)
were treated by percutaneous nephrolithotripsy or transurethro-ureteral lithotripsy, mainly
utilizing ultrasonic lithotrite. While in the early period of treatment, two stage procedure
of creation of nephrostomy tract and percutaneous nephrolithotripsy was performed for renal
and upper or middle part of the ureteral calculi, one stage procedure, nephrostomy tract
formation followed by ultrasonic nephrolithotripsy is commonly used in recent cases, During
this period, conventional stone surgery was seen in 6 cases of pyelolithotomy and 2 of
ureterolithotomy, while 52 cases of stone surgery were performed during the earlier period
(from January, 1983 to February, 1984).

Renal and upper or middle part of ureteral calculi were successfully removed in 49 out
of 538 cases (84.5% ). Most of the patients required 1 or 2 trials of percutancous nephro-
lithotripsy. Middle or lower part of ureteral calculi were removed in transurethro-ureteral
approach in 11 of the 12 cases. Hematuria and fever were most common complications after
treatment and 3 patients required blood transfusion after 3 or 4 sessions of nephrolithotripsy.

Percutaneous nephrolithotripsy and transurethro-ureteral lithotripsy are now widely used
for treatment of upper urinary tract calculi, replacing the conventional surgical treatment.
Moreover, very recently, extracorporeal shock wave lithotripsy is available in Japan. To the
patients with renal calculi indicative of this treatment, both percutaneous nephrolithotripsy
and extracorporeal shock wave lithotripsy are introduced and either way of treatment can be

chosen by the patient himself.
Key words: Upper urinary tract calculi, Percutaneous nephrolithotripsy, Transurethro-ureteral

lithotripsy
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Location and distribution of
calculi targeted.

Table 1.

RENAL PELVIS vuvusvnnvvnvvnans

RENAL CALIX SINGLE vuvvvvuans

9

RENAL PELVIS & CALIX vivvuvvesd/
6

MULTIPLE +vvvaea5

RENAL CALIX & URETERO-
PELVIC JUNCTION 4uvvvvvail

RENAL CALIX & URETER vvvvvviainl
URETERO-PELVIC JUNCTION .vuvi1i3
UPPER THIRD URETER +vivvvvvsasl5
MIDDLE THIRD URETER +vvvevvirid3
BRANCHED CALCULI vvuvvrnvvnins3
STAGHORN CALCULI +uvvvrnnevines/
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Fig. 1. Preparation for ureterorenoscopy.
Ureteral catheterization (left) and
bouginage of ureteral orifice (right).
Arrows indicate left ureteral stone.
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Fig. 2. Sonotrite through ureterorenoscope applied to the ureteral
stone in the ileosacral joint (left), ureterorenoscope advanced
to the pelvis (middle) and fistelogram via Malecot
nephrostomy tube (right).

Fig. 3. Arrow indicates left ureteral stone adjacent to uretero-
renoscope (left). Arrows indicate stones fragmented by
ultrasonic lithotripsy (middle). No residual ureteral stone
on nephrofistelography (right). Renal stones were separa-
tely extracted by ultrasonic nephrolithotripsy.
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Table 3

Fig. 4. Extraction of left ureteral stone (arrow) by antegrade
approach through nephrostomy tract created in the left
middle calyx.

Table 2. Combined modality of stone removal

% RIGID NEPHROSCOPE/ULTRASONIC LITHOTRIPSY +'uvuuvvvnunernnasvnnesesned30

% RIGID NEPHROSCOPE/ULTRASONIC LITHOTRIPSY/FLEXIBLE NEPHROSCOPE/
BASKET/FORCEPS v vuvvvansonnnsssnnnarsnnsssnnsrsnanrarsesenansnnensill

% RIGID NEPHROSCOPE/ULTRASONIC LITHOTRIPSY/BASKET/FORCEPS ....vvvvvvaall
% FLEXIBLE NEPHROSCOPE/BASKET/FORCEPS ..... ST TTITIELT Tt Y.

% RIGID NEPHROSCOPE/ULTRASONIC LITHOTRIPSY/FLEXIBLE NEPHROSCOPE/
BASKET/FORCEPS/ELECTROHYDRAULIC LITHOTRIPSY 4uvvvuvaen 03 VRS G2
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Fig. 5. Distribution of [number of percuta-
neous nephrolithotripsy sessions. In
almost 80% of patients stones were
removed in one or two trials of per-
cutaneous nephrolithotripsy.

Table 3. Distribution of calculi vs. number of percuta-
neous nephrolithotripsy sessions

DISTRIBUTION OF CALCULI No. “PNL” sessioNs (MEAN)
STAGHORN (N=4) 3 -6 (4,25
MuLTIPLE (N=14) 1-5 (2.64)

(PELVIS AND/OR CALIX)

PELVIS (SINGLE) (N=6) 1-2@1.17)

CALIX (SINGLE) (N=6) 1-20a.1n
#

URETER (INCLUDING UPJ)(N=20) 1-4(1.25

PELVIS OR CALIX/URETER (N=3) 1-2 (.33

#: URETERO-PELVIC JUNCTION
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Table 4. Clinical results of percutaneous nephrolithotripsy

SUCCESSFUL ReEmovAL (49/58 = 84,5%)

COMPLETE REMOVAL v vu v vnvavrnesassstsssaonansasvvvansnersasrsnarss:29
COMPLETE REMOVAL FCLLOWED BY SPONTANEOUS DISCHARGE AND/OR

URETERO-RENOSCOPY +4vtasnennenasannstasnstnsvavssnnntssissersassses 1B
TARGETED CALCULY REMOVED 4euvvuvvussersnrannnsnsnnansrorsornsrnerneelt

INCOMPLETE REMOvVAL (9/58 = 15,5%)

SURGICAL LITHOTOMY PERFORMED 4 vvssvssnernrannsensonversonscnranensedhh
RETAINED CALICEAL FRAGMENT 4uvuvvenunsneesnsvrseassnnrennsssunsnrsnsal
NO EFFECTIVE ULTRASONIC LITHOTRIPSY +ivvssanvenaracocnoransnnsonrnnasd
Table 5. Complications of percutaneous nephrolithotripsy
COMPLICATIONS
HEMATURIA  (=)...0..5 FEVER - 37°C ... 6
(Hieirib 37 - 38°C ,....31
()04, .34 38 - 39°C ......9
(+) 000009 39°C - viien.8
EXTRAVASATED STONE ..... e 5
BLOOD TRANSFUSION +uviervrasrsrsornniai3
INTRAPERITONEAL CONTRAST MEDIUIM ......,1l
URETERO-PELVIC JUNCTION STENOSIS ......1
HEMATOCRIT PRE: 41,4 +4.8 7
PosT: 35.8 £+5.6 % (P<(.001)
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PNL R CoOBHEAL — v H 7 — 7 A+ OB
(= SD) L1 — b (n=49) fﬂP%2Q7ii6SE
(3~76E) T, D5 %, onestage TILFH 17.9L
16. 10 (3~60H) TH-7. 24—+ EHOBELY
B LIRES (n=5) #h, S o ik 26.0+12. 36

(7 ~411), EMOHFIL67.2+19. 90 (43~89H) T
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Table 6. Analysis of stones removed by
percutaneous nephrolithotripsy

CA-0X >98% ivvvvinnviiene, eieesa s Vo9 (19.5%)
Ca-0x > CA-PHOS +1h.. Vv e 19 (41,3%)
CA-PHOS > CA-0X +uvvvuvrnnnnnasnnnnniiaans 5 (10.8%)
STRUVITE vuua. e Ve ol (8.7%)
CA-PHOS 298% .\ ivuvirrnrsiinniviianes Vo3 (6.5%)
URIC ACID 4rvuvurenvvnersenss e .3 (6.5%)
BRUSHITE vuvvvnevinnons PR Vool (2.2%)
CA-PHos > CA-CARBONATE ..\ ivvivrvrrvraenna ]l (2,28)
CA-0X > URIC ACID tuivvnuvirinearsirinnriaadd (2,2%)
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Fig. 6. Clinical course of percutaneous nephro-
lithotripsy in right recurrent staghorn
calculi. KUB before treatment (upper
left). Percutaneous nephrolithotripsy
was started in the stones in the lower
calix (upper right). Another nephro-
stomy tract was created in the middle
calix for approaching the upper calix
stones (lower left). Stones were extra-
cted and the nephrostomy tract in the
middle calyx was removed (lower right).

Fig. 7. Left renal stones in the horseshoejkidney. Right hydro-
nephrosis due to the previous ureterolithotomy still

existed.
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I'ig. 8. Clinical course of percutaneous nephro-
lithotripsy in the case of left renal
calculi in horseshoe kidney. Upper left
half of the main body of the renal
stone was destructed and suctioned by
ultrasonic lithotrite in the first session
(upper left). Main part of the stone was
fragmented in the second session (upper
right). Most of the fragmented stones
was removed in the 3rd and 4th session
(lower left). Small residual fragments
in the upper and lower calix could not
be reached though the nephrostomy
tract (lower right).

Fig. 9. Extracted stones by stone forceps (right) and ultrasonically
destructed and suctioned stones (left).

CHIETEY, YOO HMEEELRIOTINT Tk Zleote. B NBICRABRENTE A, |
#7 U7z, Fig. 9 2@, fiishrefiahc A& (03 dit NBH S S 0D 72 05 ANTE 45 P B TR L 7.
ES R R 2L L GARS SRk 8/ P STES v ¥ &Yt Sl et [ HOMEE LT, MR &SR, PNL 0
HEhridr THd. B IH L TRMTH > 1. WEO 1 fIT URS #%

2. URS SWHE DB A RS 10y, PRAFIIRIAC T 8 IR Hc

URS 12 X A5AB 212600 7 BTz R n 7 < FIR A 2z
—, WEBA, SVTHTHEIZ Ay, FITT RSO TER 7 GlofSaE, 5 B TIRERE» L

FaHiA s = 7oy, 5 B CLE [RFRIEIC R A2 2 A, IBITRY VEEIAL Y AHREEH LY



JIFE - @ - EEIREREATRE - BN, RREREN, W 2191

Table 7. Number of surgeries for upper urinary tract stones, Comparison

of two different periods.

JANUARY, 1983
- FEBRUARY, 1984

MARCH, 1984
~ APRIL, 1985

PYELOLITHOTOMY 16 6"
MEPHROLITHOTOMY 0
NEPHRECTOMY 0
PARTIAL NEPHRECTOMY 2 0
URETEROLI THOTOMY 21 2

ToTAL 52 8

#: ONE CASE COMBINED WITH NEPHROTOMY
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