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Figure 3.4.1: Treatment algorithm for renal calculi

Kidney stone
(all but lower pole stone 10-20 mm)

1. PNL
2. RIRS or SWL

10-20 mm » SWL or Endourology®

1. SWL or RIRS
2. PNL

Lower pole stone
> 20 mm and < 10 mm: as above

No » SWL or Endourology™

Unfavourable
> factors for SWL
(see Table 3.4.4)
1. Endourclogy™
Yes 2. SWL

*The term ‘Endourology’ encompasses alf PNL and URS interventions.
PNL = percutaneous nephrolithotomy; RIRS = retrograde renal surgery; SFR = stone-free rate; SWL =
shockwave lithotripsy; URS = ureterorenoscopy;

EAU — Klavuzlari 2017




* Mutlak endikasyonlar
— 2 cm den buyuk taslar
— 1-2 cm arasi taglar (eswl direngli olabilir)
— 1-2 cm arasi eswl direncli alt kaliks taslari

EAU guidelines 2017



Perkiitan nefrolitotomi

 Kanama

* Ates

» Organ yaralanmasi
» Urinom

« A-V fistul

Table 3.4.2: Complications following PNL [162]

Complications | Transfusion | Embolisation Sepsis | Thoracic LE
compllcatlon

EAU guidelines 2017

(Range) 0-20%) |(0-15%)  |(0-1%) (0-11.6%)
321%)11% % 3%

N=11,920  |7% 0.4% 02%  |10.8% |05% | 1.5% 04% 0.05% |




« Kanamaya neden olan faktorler
— Tas boyutu,
— Akses sayisil,
— Ameliyat suresi
— Mevcut komorbiditeler
— Dilatasyon derecesi

Kukreja et al, Journal of Endourology, 2004



Perkiitan nefrolitotomi

* AQri
— Ozellikle nefrostomi ile iligkili

— Tupsuz PNL olgularinda
* AQri
« Hastanede kalis suresi
» Analjezik intiyaci daha az

Grafalo M et al, Urolithiazis, 2013



» Pelvikaliksiyel yaralanma

b

— 9%05,2
— Dilatasyon
— Urinoma %0,2



PNL'nin tarihcesi




Innovations in PCNL technigue

ACCESS

Endoscopic Endoscopic combined
guided access intrarenal surgery

2001 2003 2008 2011 2013 2016

INSTRUMENTATION
Ultramini

Micro

'

EXIT

’ Tubeless technique




Table 1 - Terminologies for PCNL and miniaturised PCNL.

Procedure Sheath outer Study
diameter (F)

Conventional categorisation

Standard PCNL >22 Knoll et al [11]
Mini-PCNL <22 Jackman et al [4]
Minimally invasive PCNL (MIP) 9.5-26 Nagele et al [12]
Ultra-mini PCNL (UMP) 11-13 Desai et al [13]
Super-mini PCNL (SMP) 10-14 Zeng et al [14]
Mini-micro PCNL 8 Desai et al [15]
Micro-PCNL <5 Desai et al [15]
Schilling [16] categorisation

XL >25

L 20 to <25

M 15 to <20

S 10 to <15

XS o to <10

XXS <5

Tepeler [17] categorisation

Named according to tract size PCNL *size

PCNL = percutaneous nephrolithotomy.




Mini PNL- teknik

« Standart PNL’ye benzer
— Uygun kalisiyel akses

— Trakt dilatasyonu
« 22Fr'e kadar Amplatz/metal

— Nefroskopi (kilifa uygun capta-yeterli drenaj*)

— Tas disintegrasyonu (lazer-pnomotik veya
ultrasonik) ve cikariimasi

— Tup konulma(ma)si



Neden mini-PNL?

available at www.sciencedirect.com
journal homepage: www.europeanurology.com
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European Association of Urclogy

Tract Sizes in Miniaturized Percutaneous Nephrolithotomy:

A Systematic Review from the European Association of Urology
Urolithiasis Guidelines Panel

Yasir Ruhayel °, Abdulkadir Tepeler®, Saeed Dabestani®, Steven MacLennan €, Ales Petfik %<,

Kemal Sarica’, Christian Seitz®, Andreas Skolarikos ", Michael Straub’, Christian Tiirk’,
Yuhong Yuan*, Thomas Knoll**




Records identified through database searching Records excluded
(n=2845) n=2705

Identification

Reasons for exclusion

Aosiacs semened (M= 290) Language other than English

Intervention not relevant

Population unclear

Basic science studies

Participants in case series with n<2 0
Cases <18 yr of age >10%

Cases with anatomical anomalies =10%
Cases treated hilaterally =10%

Multiple tracts used in »10% of cases
Total (n=240) (n=222) Data not in useable format

Full-text articles (n = 112) (n=99) Imaging studies
Conference abstracts (n=128) (n=123) Duplicate studies or duplicate data
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Abstracts assessed for eligibility Excluded

Eligibility

|

. . Studies included in E-‘_yl"E-tEI"I'IEﬂC review
Full-text articles included “T = 13} Total {ﬂ — 1 B:l

» 2RCTs

Conference abstracts included (n=5) « B MNRCSs
* 10 case series

Included

[




1.1.1 RCT
Cheng 2010
Tepeler 2014

1.1.2 NRCS
Giusti 2007
Knoll 2010
Mishra 2011
Xu 2014

Tassizlik??

mini-PNL standard PNL Risk Difference Risk Difference
Events Total Events Total M-H, Random, 95% CI M-H, Random, 95% CI

0.24 [0.12, 0.36)
-0.10 [-0.41, 0.21]

-0.18 [-0.32, -0.05)
0.04 [-0.09, 0.17}
-0.04 [-0.13, 0.06)
-0.01 [-0.20, 0.18)

-1 -0.5 0 0.5
Favors [slandard PNL] Favors [mini-PML]
_— ttt
-1 =0.5 0 0.5 1
Favors [standard PNL] Favors [mini-PML)

Fig. 3 - Forest plot showing the stone-free rates reported in the randomized controlled trial (RCTs) and nonrandomized comparative studies (NRCSs).
Reference numbers for studies are given in Table 1. PCNL = percutaneous nephrolithotomy; M-H = Mantel-Haenszel; Cl = confidence interval.




Kan kaybi & transfuzyon ihtiyacl

(A)
mini-PHL standard PNL Mean Difference Mecan Differenco
Study or Subgroup Mean SD Total Moan SD Total IV, Fixed, 95% CI IV, Fixed, 85% CI
1.2.1 RCT
Cheng 2010 053 0.79 72 097 142 115 =044 [-0.76, -0.12] —

1.2.2 NRCS
*u 2014 074 035 37 096 04 34 -0.22[-0.40, -0.04] .

i i } i
=1 =0.5 0 0.5 1
Favors [mini-PNL] Favors [standard-PNLI)

(B} mini-PML standard PNL Mean Diferenco Mean Difference
Study or Subgreup Mean SD Tetal Mean SD Tetal IV, Fixed, 85% CI IV, Fixed, 85% Cl
1.3.1 RCT
Tepeler 2014 1.8 08 10 35 15 10 =1.70([-2.75, -0.65) B S

1.3.2 NRCS
Giusli 2007 . -1.82 [-3.23, -0.41) —_—

Mishra 2011 =0.50 [-0.87, =0.13] i

4 { § 4
=i -2 0 2 4
Favors [mini-PNL]) Favors [standard-PNLI|

- Forest plot showing the postoperative hemoglobin decrease in (A) g/dl and (B) percent reported in randomized controlled trials {RCTs) and
ndomized comparative studies (NRCSs). Reference numbers for studies are given in Table 1. PCNL = percutaneous nephrolithotomy; 5D = standa

ion; C1 = confidence interval; IV = inverse variance.




Operasyon & hastanede kalis suresi

1.4.1 RCT

Cheng 2010 (MCS)
Cheng 2010 (SRPS)
Cheng 2010 {SS)
Tepeler 2014

1.4.2 NRCS
Giusti 2007
Knoll 2010
Mishra 2011
Ku 2014

mini-PNL

Mean

113.9
89.4
134.4
365

SD Total Mean

standard PNL

SD Total

Mean Difference

IV, Fixed, 95% CI

12.70 [3.02, 22.38)
12.40 [2.83, 21.97]
15.50 [3.50, 27.50)

=12.50 [-23.19, =1.81]

48.90 [37.15, 60.65)
10.00 [-4.23, 24.23)
14.20 [6.43, 21.97)
4.80 |-2.28, 11.98)

Mean Difference
IV, Fixed, 95% Cl

-25 0 25 50
Favors [mini-PNL] Fawvors [standard-PNLI)

=50

. 5 - Forest plot showing the duration of the procedure (min) reported in randomized controlled trials (RCTs) and nonrandomized comparative
studies (NRCS). Reference numbers for studies are given in Table 1. PCNL = percutaneous nephrolithotomy; SD = standard deviation; Cl = confidence

interval; IV = inverse variance.

Mean Diference
IV, Fixed, 95% CI

Mean Difference
IV, Fixed, 95% CI

standard PNL
SD_Tatal

mini-PNL
Mean__ SD Total Moan
1.51 RCT
Tepeler 2014 -0.80 [-1.26, -0.54]
1.52 NRCS
Giusti 2007 5 67 -2.02 [-2.75, -1.29]
Knell 2010 3. 3 L 2. 25 =3.10 [-4.50, =1.70)
Mishra 2011 2 .8 2 .8 X 28 -1.60[-1.97, -1.23]
Xu 2014 . 34 0.50[-0.99, 1.99]

-4 =2 0 2 4
Favors [mini-PML] Favors [standard-PNLI]

Fig. 6 - Forest plot showing the length of hospital stay (d) reported in randomized controlled trials (RCTs) and nonrandomized comparative studies
(NRCS). Reference numbers for studies are given in Table 1. PCNL = percutaneous nephrolithotomy; SD = standard deviation; Cl = confidence interval;
IV = inverse variance.




4. Conclusions

The available evidence indicates that mPNL is at least as
efficacious and safe as standard PNL for the removal of renal
calculi, with a limited risk of significant (Clavien grade >2)
complications. However, the quality of the evidence was
poor and drawn mainly from small studies, the majority of

which were single-arm case series and NRCSs, and only two
of which were RCTs. Hence, the risks of bias and
confounding were high. Furthermore, the tract sizes used
and the types of stones treated were heterogeneous. Thus,
more reliable data from well-designed and adequately
sampled and powered RCTs are warranted.




Mini-PNL

v'Daha dusuk komplikasyon orani

v'Daha az kanama

v Artmis tupsuzlik (dusuk postoperatif agri)
« Uzamis operasyon suresi

* Benzer/dusuk tassizlik orani

 Daha az nefron hasari yaptigi kanita
muhtac
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Abstract

Introduction Reducing the percutaneous nephrolithotomy (PCNL) tract size reduces the morbidity associated with the
procedure. Prolonged procedure time is a concern. Modification in technique required is to fragment the stone into smaller
particles and remove them using the vacuum cleaner effect. This prospective study compares the efficacy and morbidity of
reducing the tract size from the standard 24-16.5 Fr for stones sized from 16 to 30 mm.

Methods 123 patients were enrolled in this prospective study and distributed into 2 groups based on the tract size used (group
A 16.5/17.5 Fr Miniperc, N = 61 and group B: 22/24 Fr standard PCNL, N = 62). Critical factors assessed were procedure
time, fluoroscopy time, blood loss, pain score, stone clearance status and complications.

Results Both the groups were comparable with respect to age, creatinine and stone size. The blood loss (hemoglobin and
PCV drop) was significantly less for group A (p < 0.001). Both the groups were comparable with regards to the pain score
{p > 0.05). Nephrostomy was placed in 3 patients in group A and 14 patients in group B (p = 0.01). There was no significant
difference in the procedure time amongst the 2 groups. A total of 9 patients (4 in group A and 5 in group B) had residual
fragments greater than 3 mm.

Conclusion The 16.5 Fr Miniperc tract offers lower morbidity in terms of blood loss and maintains stone clearance compa-
rable to larger 24 Fr tract size. It should be the ideal size used for medium sized renal stones.



Fig.2 Standard PCNL set
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Table 2 Critical factoss evaluated

Miniperc

Standard PCNL

Tract size (Fr)

Moo cases

Procedure time {min)
Fluoroscopy time ()
Nephrostomy placed (14 Fr)

Mo nephrostomy drainage (ubeless)

Hb drop (g%}
POV drop (%)
Pain G h

“ain 24 b

16.517.5

&1

SAh =119

170,98 = 65.00

61 (2 with ureteric catheter; 1 with [
AEiL)

SR61 (95085 (tubeless with ureteric
catheier 34 mbeless with 1T stent 24

08T+ 072

AR5+ 214

200 + UG8

1.54 + 0.94G

24

62

2468 + 12,45

18048 = 78.12

1461 (5 with ureteric catheter: 9 with DI
AbEL)

A8 (TTALR) (ubeless with areteric
catheter 2T mbeless with 1T swent 253

148 + 083

4.5 £ 247

24T £ 085

173 + 1.01

< 0,001
< 0,001
007
015

Analpesic reguirement (1 unit assigmed for

| dose of 75 me diclofenac or 100 mg

tramadal)

Stone clearance stams

0.3 +0.54

S (935

043 + 063 .08

562 (91.9%)

Bold walues indicate significant values

Table3 Analyses of pain scose

N

Pain score & h

Fain score 24 h

Tubeless
Nephrostomy prescot
pvalue
Tabeless with DU sbent
Tabcless with ureteric
catheter for 24—48 h
pvalue
Minipere mubeless A
Standard PCNL wheless 45

povalue

229 4+ TG
182+ 10
001

206 + 042
139+ 00

054
224 + 065
234 + 087
025

1.30 £ 097
.76+ 0497
.05

1.59 + 082
1.l = 1.00

(.01
1.2R + 106
1.3 £ 107
(.36

Bold values indicate significant values

Lange and Guuierrez [14] in a comparative study for
stones ranging from 1 1o 2.3 cm found no sigmificant dif-
ference in residual stone burden, operative ime, or poslop-
erative analgesic use between standard PCNL (30 Fr) and
min-PCHL {185 Fr). There was sigmiicantly less blood loss
(p =002} in the min-PCNL group. Our study demonstrated
no difference in the procedure Ume between the 2 groups
(2546 + 11.9 min for Miniperc group vs 24.68 £ 12.45
for standard PCNL; p > 0.1, nonsignificant) {Table 2). We
believe that mastering the proper technigue of stone frag-
mentation and refrieval helps reducing the operative timea
and alzo reduces the chances of fragment migration. Laser
energy was used lor stone [ragmentation in all the Min-

iperc cases in our study. We used a 365 pm Ober. The am

1 1 11 ol | | e




Conclusion

Miniperc has reduced the morbidity of standard PCNL in
terms of reduced blood loss without compromising the
stone clearance rates. Dusting the stone with laser into small
fragments, use of the vacuum cleaner technique for stone
retrieval and use of the modular MIP system help reduc-
ing the need of accessory stone retrieval devices, fragment
migration rate and hence reducing the operative time. The
longer time taken to dust the stone in Mimperc 15 balanced
by the reduced time to retrieve the dust, absence of repeated

movements of stone grasping and removal as in standard
PCNL and reduced fragment migration. Reduced bleeding
and improved vision also contribute to bringing down the
operative time 1n Mimperc. It should be recommended pro-
cedure when considering single tract PCNL for stones rang-
ing from 1.5 to 3 cm in size.







« Mini PNL
— Alt kaliks taslari <20mm (f-URS-SWL
basarisizliginda)
— Bobrek taslari >20mm
— Staghorn taslar (tek ve/veya coklu trakt)

— Proximal ureter tasglari (buyuk ve impakte
olan)

— Standart PNL’de ikincil akses durumunda
— Cocuk hastalarda (infant-okul oncesi)



