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Percutaneous Nephrostomy under Ultrasound Guidance as a Prerequisite
for Percutaneous Nephroureterolithotomy (PNL)

Hiroshi Miyaji
Department of Radiology, Saga Medical School
(Director: Prof. Takashi Kishikawa)

Research Code No. : 518.2, 518.9
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Forty three procedures of the percutaneous nephroureterolithotomy (PNL) were performed on 40
patients, with the nephrostomy being placed under ultrasonic guidance. The length of the 12th rib, level
of the kidney, degree of hydronephrosis, number and location of the stones, and the insertion site of the
nephrostomy tube in the collecting system were reviewed in relation to the results of PNL. This study
suggests that the most important factor of PNL is the relation between the location of the stones and the
insertion site of the nephrostomy tube in the collecting system.

Desirable insertion sites of the nephrostomy tube in the collecting system according to the location
of the stones are as follows.

As to solitary stone cases: (1) Puncture the lower calyx, for the upper or lower calyceal stones, (2)
Puncture the middle calyx, for the middle calyceal, ureteropelvic junctional (UP]), or ureteral stones, (3)
For the renal pelvic stones, puncture the middle or lower calyx.

As to multiple stone case: (1) Puncture the middle calyx for cases with middle calyceal and ureteral
stones, or cases with UPJ and ureteral stones, (2) Puncture the lower calyx, for cases with lower calyceal
and ureteral stones, or cases with upper calyceal and ureteral stones. When faced with any kind of
difficulty, place a new nephrostomy in the middle calyx, (3) Puncture the calyx containing a stone, either
middle or lower, for cases with multiple calyceal stones. When faced with difficulty, place another
nephrostomy into another calyx, (4) For cases with calyceal and renal pelvic stones and for cases with
calyceal and UP]J stones, follow the same directions as those for cases with calyceal and ureteral stones.

It is concluded that PNL would become a safer and surer method if these directions are followed.
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mm LAITOd ol gf Fitimx T LA (Fig
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FEOKBEOREL1F > CEHEM RO PNL %
Tz -1 (Fig. 3).

Fig. 1a Plain radiograph shows a 22 X 10mm stone
at the level of L1--2.
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Fig. 1d Excretory urography reveals marked
improvement of hydronephrosis.

Fig. 1b Excretory urography shows marked
hydrocalyx due to the stone in the renal pelvis.
The renal pelvis is not dilated.

Fig. 1c Antegrade pyelography after PNL,

through the nephrostomy tube placed in the Fig. 2a Excretory urography reveals moderate
middle calyx. There were no residual stones or hydronephrosis due to 9X5mm stone in the right
complications. upper urefer.
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Fig. 2b Antegrade pyelography through the
phrostomy tube placed in the middle calyx.

Excretory urography after PNL with for-
ceps shows improvement of hydronephrosis. No
residual stones were seen in the plain radiograph

ARFI614E 7 A25H

Fig. 3a Plain radiograph reveals a 14 X Tmm stone

in the left upper abdomen.

Fig. 3b Re’trougrade pvelography was performed
at the time of nephrostomy because of an absence
of hydronephrosis. The collecting system was
dilated moderately by injection of contrast mate-
rial through the RP tube.
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Fig. 3¢ Antegrade pyelography through the ne-
phrostomy tube placed in the lower calyx.
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Fig. Sd There was no complication at the time of
PNL. Abdominal radiograph after PNL shows no
residual stones.
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DHTFEMIECL > THAXH/H L 024
(BhRZEAG L ERORE LA B ~7ch, BH11
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Table 1. Summary of the cases with complications and/or residual stones.

Length Level Degree Location Site Method Residual )
Cases of the of the of hydro- of the of of : Complications
12th rib  kidney nephrosis stones puncture  PNL stones

D] short middle  moderate LC, Ur e Ul - Perforation

2) medium  middle  negative UP] Pelvis Failure e Hemorrhage

k)] medium  middle  marked UP]J MC Forceps - Perforation

4) medium  middle  moderate LC, Ur MC Ul — Hemorrhage

5) medium  middle moderate  Ur LC Failure Ve Perforation

6) medium  middle  negative LC LC UL — Inflammation

7 long middle  moderate Pelvis LC UL - Perforation

8) long middle  mild LC, UF] LC UL - Inflammation

9) medium  middle mild Pelvis MC UL + UP] obstruction

100 medium  middle  mild UC, UP] LC Forceps + ?ﬁ:’}iégﬁﬁg?g n::rilyme

11) short middle  marked Pelvis LC UL + Hemorrhage

12) medium  middle  mild UC, MC, Ur LC UL + Inflammation

13) long high marked Pelvis LC UL + Perforation

14) medium  middle  moderate LC, Pelvis LG UL + —

15) medium  middle  moderate  Pelvis LC UL +

16) medium  middle  mild UPJ LC Forceps + -

17} medium  middle  negative Pelvis LC UL + —

UC : upper calyx, MC : middle calyx, LC: lower calyx, Ur: ureter, UP] : uretero-pelvic junction, Ul : ultrasonic lithotripsy

BEETERELELARTELEZE CHoT. T BRHER L SRETICH YT collecting  sys-
EHHEXLT O 2HIcAbh, ChBEBEARML tem ~o TR ASRGE & & i PNL o B g st
B1ALBROFHIGATE - Tepy, WThbk LIcfERBkomL thote,

FHOBEECIRRE L 7.

Fig. 4b Abdominal radiograph immediately after
PNL shows massive extravasation of contrast
material from the inadvertently perforated renal

Fig. 4a Excretory urography reveals a large stone pelvis. The nephrostomy tube is placed in the
occupying in the renal pelvis and the lower calyx. lower calyx.
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Fig. 4c Excretory urography 7 days after PNL
shows no more extravasation or residual stones.

BREE306ID 5 LPNLEZHIL2861(93.3%)
THREINL2FITH - T, BRIL6H (21.4%)
HY, GHHER8H (26.7%) Hoic,

BEEEH TR EBMEL O & PEHERD
Bl ichs -7z,

TERSRZ 2HD D WTFhd TEHEEH
L, BAXSZ SN - oS BHER 1 BI(Table
1. case 6) H o,

BEEE 136D v, FEHRZH (Fig. 1) 2 4,
TEWRZR (Fig. 3, O 116ITH Y, BREIEFA
Zh 14l (Table 1. case 9), 4 i (Table 1. case
11,13, 15, 1D D& 5 flic i bk, SPHELF R F
16 (Table 1. case 9), 34 (Table 1. case
7,11,13) Ot 4 flicibiie,

UPJREHEZTHIH Y, HBHREH 36, TEH
R 3B, BEER1IMATHY, BRITEHL
ZFHR L7 141 (Table 1. case 16) D&T, &6t
FEXFBEHEZZH Lz 16 (Table 1. case 3) &
BEREYFWNLTCPNLARKD THo7 1 4
(Table 1. case 2) Dt 2 flicHibhi,

REFA 8 PIH v, FBHRZEH (Fig. 2) 2 4,
TERER 6FITHY, BARALATABER
TEWZZH L2 PNL AARIITH -7 16l
(Table 1. case 5) Iz bht,
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%E4ER (Fig. 5) 1361 Cix44lic PNL 2%
Lictd, BAE LR - hBHR - RESEOHES
X LT FEME R Lz 16 (Table 1. case
12), TRR-BEREAEMCY LT TEBRLS
B U7 1461 (Table 1. case 14), Fiic FEHF «
UP] & AMHEFICK LT TEREEH L 16
(Table 1. case 10) D&t 34 (23.1%) wwabh
fo. BHHEX AR bRl LB - UP] &SRS
B LT T B %2R L7z 14 (Table 1. case
10), BB - FEH - REEEHEACHLTT
B2 L7 1 61(Table 1. case 12), FE#f-
UPI B LT FBHRYER L 15
(Table 1. case 8), FTBH « REHEA A
LTHEMEZER L1 14 (Table 1. case 4) &
TEWEZZF LA 14 (Table 1. case 1) ©35
Bl (38.5%) TH-tc, HIEERGIOADHER,
5 Bk 4 BIATEMEZH LT UP] 12X RE
~NEHRBERYBEALL OTH Y, TEHEH
106313 5 SOHED RAEFE 1340% TH - 1o,

PNL DR @A FREOE L 5 THNS &,

Fig. ba There are 15X 10mm and 12 X9mm stones
in the left upper abdomen. There is no visualiza-
tion of the left urinary tract on excretory urogra-
phy.
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Fig. 5b Antegrade pyelography through the ne-
phrostomy tube placed in the lower calyx reveals
complete obstruction of the urinary tract and
moderate hydronephrosis.

B L1416 5 bl EEREAINC X 5 b D126
fl, SHFH/HEMCLBEORISFTHD, BAIT
FRERTH (26.9%) & 2461 (13.3%), HHHE
Brhrh 96l (34.6%) & 241 (13.3%) TH -
7. PNLOFEORWEREOHE R X U&H
FEDFASE & ORI, FEHFHCHEEDZEIR
FDdbhih o,
V. % £
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B 2 AF v F—LHREES, UToF &M
BB, QRBFIAEL FREENL L\ DIBEET
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CHEYZRT A EY BT OhE, QR IcET
PHEIKRE{EMTFLL-0VEETESD
T, FHE AP B0 5 bICEDLENTE, Do
ChEDBBEFCHAREED 7 vrdicinh
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Fig. 5¢ Plain radiograph after PNL shows no
residual stones. There was a considerable degree
of hemorrhaging through the nephrostomy after
PNL.
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BEEZLID, KEEEHEDTIL - IEFTII,
PNL # HAY & L 78RR B & PNL % H
& L WIEBRIRNBIEER O W ThoBaIcd
BELERTObOIKRR LBl E A LTS,
W REBE N R B BT RS S hic R
LoTWwaBEELZTI,

B X b Ao E TR s AR, B
DEE, ER2WEORE, BIUOKBEOREN
PNL Oic B2 RIETER L E 2 TR %
Mz s, “hbPNL oREL2ERTHER
Tikfehoie, Rt EBEOEX AR o1
B, BAEELEBbARIOR, BROEESRA &
E2E D collecting system ~D | AR A7 & D EIFR
THotz, PNLIZE HEEBRREYFIER L
DNEALTITRI N, EaONE:BEOMMEL
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DOBENE BTl W EEB RS A I E
BELIc <, FRIEFELLE LT BRI ER:R
NArmih, BREOWUBLBHREOZA, Hi,
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HREF OBE L, PNL 2547 L3\ col-
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JEvs, BRI L ) EE~NERICEETE S X
BN R RFENE, TEHRERZRT
B ERT 50N BB TR B, PR
AETBRE, TENERCHPBERYFR LTS,
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BEREZRT50nEANLE 2 Gh, BREIE
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DL REMOBHIFETHY, LERYEESR
Hl3 % R 2 H 8 H L is b hidis S i 84
RE\, ZoHa, BILER S PNL 0fFc X -
<&M, MERBOC X 5 KL EShh % hchh
M EIRE R X 5 i 7x & O BB IS HHEN TS
T HEREND S0 T, FBRYEESHT
B TENGET, TFERE ) EF
WAZIE T 2 I3 ARFEAC PP RERDH D, L
T o T EBHESE AR W TR T2 253
BONHEERFEEEbhD, BEYEESH L
To Bk 1 FI72 HEBR L 72 2%, PNL B AR Ihic i
b BEBMELGH L, BEABKIAE R
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EREHMZIZ LTV EBHBLRAT W
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EhicRIFE OBME, o 7oiB:, B0
NicknEzbhs,

EBHI, BEELTOEFICOVWTRBIENUD
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FIATMLOPIE S, EAMCIERBEROBED
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lecting system -~ BRI AFAL D BIRHIR X
ha, SRERTAFENALRIDIZTRTE
WA UPJREH5 W REERNHE L
FlIcHh, WTFhERDEREYA L collecting
system ~ O BFER AT L OTEHFIZ L A H O
LERbh3, FICBF - REEGHESAICOEH
ERTERZER TRz 2T WEERDD, Th
BESEEEEL TBHR» LRGN L TC—ERI
AT DRI ERE IR I EE e 2 b 5
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EER « RESBHFENCEL T TERZER 22
WL & AN LT PNL 2T L, EBEOR
WS OA—HICRERE R T 52, RE
AR T 5 0 W kB a8
T T B PRI R L CIREAFIE T
ETHAHH, BN - BEELHEN, B - UPJ
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DiFE DEE O Io ERL, PERER & B
ns,
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Fig. 6a Puncture of the lower calyx is desirable for cases with upper calyceal,
lower calyceal. or renal pelvic stones.
Fig. 6b Puncture of the middle calyx is desirable for cases with middle calyceal,
renal pelvic, UP], or ureteral stones.

phLFEAE LT, OLBEMERCIETERE
235, QHEMELIIHBENRY RT3,
QTFTBEMERTILTBREEHT 5, OBFRER
CEHFERXETERDO I b ELLFI LBV
*FH4 5, @ UP] #A, REEHCILFERE
BT 5, ZENEHHEDRI ZRYED XS
tEzbhb (Fig 6),

Figo® & & PNL oS L oficit, H#EO
HB L b, BEOS SR LTFREMLOB
ExRBECTL, R OFLETAL & collecting sys-
tem ~OBER AL & OBBRYELETHER
Tixiel, PNLOSBEIZ s A LEE Lt
EEzbhB, 128, BALBEAC R\ TRER
AEEET 556 EERCRBRER H EEE
e, HRE S F2AEREERSB LEELIB,
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