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Percutaneous Nephrolithotomy: A Single Center
Experience of 610 Cases

Taekmin Kwon, Jeong Kyoon Bang, Seong Chul Kim, Myungsun
Shim, Seong-Heon Ha, Bumsik Hong, Hyung Keun Park

From the Department of Urology, Asan Medical Center, University of Ulsan
College of Medicine, Seoul, Korea

Purpose: We performed this study to evaluate the outcomes and com-
plications of percutaneous nephrolithotomy (PCNL) at a single institute
with a large series.

Materials and Methods: We reviewed the medical records of 610 patients
who underwent PCNL between March 1995 and June 2008 for staghorn
calculi in 139 (22.8%), partial staghorn calculi in 104 (17.0%), renal pelvis
stone in 222 (36.4%), proximal ureter calculi in 60 (9.8%), and calculi within
a caliceal diverticulum in 85 (13.9%) patients. Stone-free status was defined
as no visible residual calcification or remnant calcification smaller than
4 mm in diameter (clinically insignificant residual fragment) on a plain
KUB (X-ray examination of the kidney, ureter, and bladder) image.
Characteristics of the stones, operation time, stone-free rate, and compli-
cations were evaluated.

Results: Initial stone burden was 665.94600.6 mm’. Average operation time
was 103.2+58.6 minutes. The mean hospital stay was 7.9 days. The stone-
free rate was 84.9%, and ancillary procedures were required in 66 patients
(10.8%), including 34 (5.6%) second-look PCNL and 26 (4.3%) ureteroscopic
procedures. In the univariate analysis for prediction of stone-free rate, hy-
dronephrosis, stone type, stone composition, and stone burden were signi-
ficant prognostic factors. In the multivariate analysis, initial stone burden
was the only independent factor affecting the stone-free rate. Complica-
tions were found in 95 patients (16.1%), 5 (0.8%) of whom needed emboli-
zation due to bleeding and 23 (3.8%) of whom showed pleural complications.
Conclusions: PCNL is an effective method for the treatment of staghorn,
large calyceal, and some upper ureteral stones with acceptable compli-
cation rates. (Korean J Urol 2009;50:669-674)
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1995 3¥HE] 20081 6971 72 A X414 (percu-
taneous nephrolithotomy; PCNL)S A| 3} ¥H2 312} 6107 <]
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mm’%t} (Table 1).
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Table 1. Patient characteristics

No. of patients 610

Mean age (range) 51.2 years (3-78)
Male:Female (%) 405:205 (66.2:33.8)
Stone type (%)

Complete staghorn 139 (22.8)
Partial staghorn 104 (17.0)
Renal pelvis 222 (36.4)
Calyceal 85 (13.9)
Proximal ureter 60 (9.8)
Combine other ureter stone (%) 49 (8.0)

665.9£600.6 mm’
24.9%6.4 kg/m’
155 (24.6)
273:337

Mean stone burden+SD"
BMI+SD

Bilateral stone (%)

OP site, right:left

BMI: body mass index,
(lengthxheight)

*: applying the fomula for surface area

%2 2o Algslel. A3 A HAAF Aol A A oﬂlﬂ
A F25 49 9 z2dA FAE Sl sHA S ellA
AL 3 5 Fr 23 FHEE $Xsld) 5% 2 bl
A z7bo] a0 g i oF st A& WA S8l
A5 a3 A3l 5 Fr $4 7HelEE A 1%}912\11 TE
F 2 S Y8l EudS 4] AHA F 5234

A2 1678 27.4%), 5F o HAAE 44134] (72.3%)°11 4
Algetgiet. 1 9] 28 (03%)% 270 o4l vhiA AAE
AT 524 ARl A A4 Aol A2
Soll 91%13F ¢ 2l Z714dlellA 11 Aeh 2HA =
T o) AAIY T SEA|, A AZo] 11HA] 5F AR
ol 93 Aol FHLk k3 kS ARt olo]
A FE AL $A F R EA $REE ol Lelo]
30 F7kA] AFE5 gAslgict. S5 41 <ol o]
<+ 7% Amplatz serial dilatorE ©]-&3s ). AL ultra-
sonic lithotriptor, ballistic lithotriptor 2! holmium: YAG laser
2 ol§elo] hHS AW F shot AAF ol gfo] A4
< AAsAE. 24 AA F 14 Fr Malecot nephrostomy tube
2 St 53 A% B9 4 93004 F7)
&

eoll &5 WAAAAE AlWetsla & F2d4 5

HARAAE A Aele] A4 71 ET FAF o R
Selehils). BE HAE £ Wik S99 G F

<2 (overall stone free)Z Ao elR L X8 A-ZEol I

v X = QRS BAsIg Y A A2 =7 (stone burden)2}
A A=k A (body mass index; BMDT €14 ¥H<=E Student’s
ttestE o] &3 FAZF of B, XA, A4 ot A
Aol FAAELS t”—;f—?% W2 X 2]slo] chi- square testS
o] &slo] ARG o, A 2E I EAE A&t o}
Wk BAsiell, AR PC-SPSS vesion 13.0 (SPSS,
Inc, USA)= ©]-&3to] &3l aL, pghol 0.05 w|ukQl 739
ol FAITA FAe] dctka Hgsict

=
o}
T & ¥ 4% F A4 F 4 mm olele] BAo]
z
o
=2

2 u

B FEATLS 103245865093 AR X &=
Aol 3939 (64.4%)2. 2 7HA Bkow, T Azl 75
o (12.3%), sk=0] 1349 (22%)01 93, 8% (1.3%)lA] 274
o] 4o HAE APt (Table 2).

HT A dF= 7945590190t} 534HlA £ F A4



Taekmin Kwon, et al:

Table 2. Perioperative data of the patients

PCNL: A Single Center Experience of 610 Cases 671

Table 4. Patient characteristics stratified by stone-free rate

Operation time=SD 103.2+58.6 min.

Puncture site (%)

Upper pole 393 (64.4)
Mid-calyx 75 (12.3)
Lower pole 134 (22)
Multiple 8 (1.3)

Table 3. Treatment outcomes of PCNL

Hospital stay+SD 7.945.5 days

Success rate (%) (based on simple X-ray)
Initial stone free rate
Overall stone freerate

350/610 (57.6)
518/610 (84.9)

Ancillary procedures (%) 66 (10.8)
Open surgery 1 (0.2)
Re-PCNL 34 (5.6)
Ureteroscopy 26 (4.3)
Re-PCNL +ureteroscopy 3 (0.5)
Others 2 (0.3)

Stone composition (%) 534
Calcium oxalate 340 (63.7)
Calcium phosphate 75 (14)
Struvite 48 (8.9)
Uric acid 46 (8.6)
Carbonate apatite 18 (3.6)
Others 7 (1.2)

PCNL: percutaneous nephrolithotomy

AES = Perkin-ElmerAtellA] A28 Founier-Transform
Infra Red (FT-IR) spectrometerS o|-&&lo] AA, Ak 24
g Az} Aol 4158 (77.7%) 2 7HE B HIES AA
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success rate)< 84.9% ATt 667 (10.8%)0l4] 7 =]A A4
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Success
p-value
Stone free No. stone free
No. of patients (%) 518 (84.9) 92 (15.1)
BMI (Mean+SD)" 25.17+6.94 24.09+3.17  0.153
No. of hydronephrosis (%) 355 (68.5) 73 (79.3) 0.025
No. of puncture site (%) 0215
Upper pole 335 (64.7) 58 (63.0)
Mid-calyx 60 (11.6) 15 (16.3)
Lower pole 118 (22.8) 16 (17.4)
Multiple 5 (0.9) 333
No. of stone type (%) 0.001
Complete staghorn 106 (20.5) 33 (35.9)
Partial staghorn 82 (15.8) 22 (23.9)
Renal pelvis 202 (38.9) 20 (21.7)
Calyceal 75 (14.5) 10 (10.9)
Proximal ureter 53 (10.3) 7 (7.6)
No. of stone composition (%) 0.040
Calcium oxalate 287 (63.6) 43 (51.8)
Calcium phosphate 64 (14.2) 14 (16.9)
Struvite 42 (9.3) 7 (8.4)
Uric acid 39 (8.6) 10 (12.1)
Carbonate apatite 15 3.4) 6 (7.2)
Others 4 (0.9) 3 (3.6

Stone burden (Mean+SD)" 600.64+533.15 1,057.56+802.40 0.001

BMI: body mass index, *: Student’s t-test

TAAES X8 AFE 9s vXA ik 24
az|gre] 28 AFEo 9 F T AR
[odds ratio (OR)=1.188, 95%CI 1.102-1.281, p<0.001] (Table 5).
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Table 5. Multivariate analysis of prognostic factors affecting the stone-free rate

Variables OR p-value 95% CI

BMI (per 1 kg/rn2 increase) 0.967 0.433 0.889-1.052
Hydronephrosis 2.162 0.068 1.140-4.101
Puncture site

Upper pole Referent

Mid-calyx 1.567 0.247 0.733-3.350

Lower pole 0.704 0.333 0.346-1.433

Multiple 4.580 0.090 0.788-26.608
Stone type

Complete staghorn Referent

Partial staghorn 1.313 0.448 0.649-2.656

Renal pelvis 0.678 0.324 0.314-1.466

Calyceal 0.577 0.377 0.170-1.955

Proximal ureter 1.142 0.802 0.405-3.220
Stone composition

Calcium oxalate Referent

Calcium phosphate 1.414 0.346 0.688-2.909

Struvite 1.223 0.667 0.488-3.064

Uric acid 0.909 0.844 0.351-2.351

Carbonate apatite 2.620 0.104 0.822-8.356

Others 2.347 0.315 0.445-12.374
Stone burden (per 1 mm’ increase) 1.188 <0.001 1.102-1.281

OR: odds ratio, CI: confidential interval, BMI: body mass index
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Table 6. Complications of PCNL

Total complications (%) 98 (16.1)
Bleeding requiring transfusion 53 (8.7)
Bleeding requiring embolization 5 (0.8)
Pleural complications 23 (3.8)

Supracostal” 14 (2.3)
Subcostal 9 (1.5)
Sepsis 6 (1.0
Urinary system injury 7 (1.1)
Multiple complications 4 (0.7)

PCNL: percutaneous nephrolithotomy, *: p=0.001 (supracostal 167
patients, subcostal 442 patients)

2] 2719k AN717F Aololl = kel FABA (Pearson 4
BA=0359, p=0.001)7} JA g ol A9 =7]
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