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Current and Future Trend in Stone Management: Percutaneous
nephrolithotomy (PCNL)
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Percutaneous nephrolithotomy (PCNL) Ju endoscopic  surgery FiangvenenasEning
Amidafu collecting system veslawfieldindnsnwilsaiala
Fernstrom and Johanssoni3us1891umadla percutaneous Iumﬁﬂm&liﬂwﬁﬂmiuﬂ p.A.
1976 wariimsianiteshuihidvunealmgtusasiinududeuiiinndu sumadalunsinuniolagis
PCNL fiUszavianwlunisidaiinnntusudewisanszoznailunmssnmdlulsmea an morbidity
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1. Stone size; Guideline 983 American Urological Association (AUA). 2016 Lugu1Na15eun

TemanislunisSnulsaialanannsnad 1

A15199 1 LanIN1sSneTnNlannuy AUA 2016

location Stone size Treatment

Lower pole <lcm SWL or URS
>1cm PCNL

Non lower pole <2cm SWL or URS
>2cm PCNL
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2. Anatomical abnormalities; LlWuN1IE horseshoe kidneys, ureteropelvic junction
obstruction, stone in diverticula, very obese 7159 skeletal abnormalities %ﬂﬁ%’@ﬁﬂﬁ’m
dmiun19vin SWL

3. Stone composition; cystine stone iiesanaeudiauds uarfiniunusie shock wave

lithotripsy
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dosnnifuinansiifimsldgunsaideutiemnn dufunisvhenudlauasidngunsaisandsd
awdditeviliinanslasunadisenntian uasiinnudemevesgunsairentosdign
1. Scope wuadu 2 ¥in fe
1.1 Rigid nephroscope 1Hundosildunsvansiosanileuasmu s1angn uazanunsald
2 lithotripter Témnuila usiideidede ndesinnauddsiialunisdisauinu
Wdsen
1.2 Flexible nephroscope 1undasfianunsaseld vilvanunsadrsausiaseldvis
uilifoidefte MeAeutegs uaranunsalidaniu lithotripter fiannsnseldivindy
WU laser uazidleldludnszozaziiuinnsunniinues fiber optic vlviauALdaves

nnanas aelsAnuil generation Tuiaiwea flexible nephroscope 4 digital @il

AMUANTALINTU

A 1 Nephroscope
A Rigid nephroscope

B Flexible nephroscope
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2. Lithotripters \ugunsailévilTunndumwumdnauannsathesnumsgianzle
Tneuusialesai
2.1 Electrohydrolic  lithotripsy {ua3esrinia shock wave vilWiAnn1suanuesiia
annsaldlaiuie rieid wa flexible scope uaiifardedo ilonaadresmudemeriu
scope viaiilawialnesauldves
2.2 Ultrasonic lithotripters Jue3osiiadna high frequency vibration FivanevliAnuwse
Wewarihunnosen Tode fharaidoidelneseution warssanunsngaumyiobng
penunle uateldede lilawsaldiu scope suadnliaunsaldiu flexible scope
1§ waeilonafiinarudouann vibration energy
2.3 neumatic lithotripters 1ugunsaifisnauuarBsoonymaunuman vilviiaduruaidn
a9 Yoo fnasaidaidelassoution uavgunsnireutroudussnmu uifideidefe
uazldanansaldiu flexible scope 16 safisanldenaviling stone migration a1naw
f8ndsld uazgunsalliianunsagaimuiieenlsiniieu ultrasonic lithotripters
2.4 New combination ultrasound and lithoclast lithotripsy Lﬂuqﬂﬂiﬁﬁiau%’aﬁmaﬂ
Ultrasonic lithotripters Lag Pneumatic lithotripters usipgslsAnudslaanunsaldiv
flexible scope ¢
2.5 Laser lithotripsy Tngldduanawesdaia fould Holmium YAG laser defife anunse
Tfuihlsvnuiin anunsealdiu flexible scope Idiflasananeivuadnuazainne
1§ mudsanunsadonguuuunsdeiauuuuanduiunieaduduanlifesiuiineensn

6 uidaidefe lwugiuivualygidesninesldiaiuiu siufieangadeiiiey

A lithotripters wlindu

ANl 2 Lithotripters
A Ultrasonic lithotripter
B Pneumatic lithotripter

C laser lithotripter
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3. Tract dilators Lﬂuqﬂﬂiaﬁ’ffﬁﬁumamaﬁamzijﬁwﬁaLLaz collecting system wuadu

wiiadd

3.1 Telescopic metal dilators {uuriandnuuasmegfiannsaauveneveseluldizosy
Tnglifoniroan defresagn amu uasdesanauvensseFes,lnglifeniums
wiSnuineen 39l bleeding anasan tract fivens uadeidede vewdniauuds
wareniinsirdeuvesseiuarudnlusewinsmens ilialenmauiaduselals

3.2 Amplatz fascial dilators \uwviswenefivihain polyurethane auiasneg adiauuds
o8N metal dilators WATOLAEADTTNINVEIYADIUNIVI LS ULALDDALAIVYE
LLﬁaﬁiwm%umwuéwﬁu Fofusyuiiivenenadl bleeding sewihaddsuusvensld

3.3 Balloon dilators {un1svenevielnsld balloon venemaden Teffe 1y single step
Wltaneuaainpdeussiuanudnuesnisueneiannsuiniusela wasdau

\deasio bleeding oy uitaidufogunsniliawfisundiiisnamandn dilators ¥lindue

Al 3 Dilators
A Telescopic metal dilator
B Amplatz fascial dilators

C Balloon dilators

4. Puncture needle {Wudufiliarziite access 11g collecting system Inedulwajdnldidy
UM 18 Gauge N15 access needle HuamNIaLEHIUlAYY ultrasound guide %3

fluoroscopy guide access
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5. Amplatz sheath Wuiefilandwenaiiondifimadouseninah PONL vilsivihsinansle
ALAIN Imaﬁmu’mmmﬁuﬁgﬂm 11Fr lUauds 30Fr %{uagjﬁwmmﬁum nephroscopelas
lithotripters ﬁi‘ﬁmEJ{]aqﬂ’u@uﬁmsﬁmm‘l%via‘ummLﬁﬂlumsﬁ’] mini, ultra, micro
percutaneous nephrolithotomy \ioan bleeding, post-operative pain Uag hospital

stay wseghslsimunisidvierunadniliiidediinlunsld  scope saudsdrinlung

\donld lithotripters

Al 4 Amplatz sheath

6. Wire Tunsvi PONL 2214 wire 2 vdu Tnenduusniitawdiu safety suidewire wazidudi 2 iite
Tészming dilatation tract d113U wire Aildnasiliu stiff suidewire asndrvantonanis
N99YDY wire 531N dilatation tract

7. Nephrostomy tube tHuaneiildn tract vdaaniivih PCNL 1adaud lnefigauszasdiile

7.1 Tamponade tract \fioannns bleeding

7.2 Drain fragment of stone

7.3 iold access tract adadtslulunsdiiifinrusudugos 2 look operation

7.4 o drain urine 1f10991N01984] tissue edema nAwFATIVENTIE distal
obstruction Tuszazusn

pgnalsinuiseanulild nephrostomy tube %38 ureteral catheter %39 total tubeless

PCNL Lila%a8an post-operative pain, hospital stay wsmasideniiansanludnuuznsnainivuigeay

[

4id

- A single puncture tract.

- Uncomplicated procedure.

- Moderate stone bulk, <3 stones witha diameter < 25mm.
- Complete clearance of all stones.

- No significant bleeding at the end of the operation.
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- UssllwlseiRuasasiasinedewiugthenaylasunisvih PONL suudisteyadevinulunns

1w

W89 19U uncorrectedcoagulopathy, untreated UTI
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- Tudtheildsusnaransaudenviosdnunisudesiveandaiden aslisunsvgnen way
Fansfimnzay

- UszdluramaiosuuRnisneuniskisin 1wy complete blood cell count, blood
chemistry profile,renal function tests, blood coagulation profile.

- msmsraurine analysis Wagurine culture Wudsdndunnsglugiielédunmsindn PNL
AU TuziazUsuliminzauiuna urine culture

- Uszdluanudndulunislddenseninamsiidn wazinseunseuidanmumnumiizas

- ATRERUNMSIEIEINaUNTHIGATIMLZEL WU KUB, CT scan, MRI, sonogram

IEmsehda

N5VTARAN31 PCNL Uszﬂauﬁwsﬂgumauﬁhm il

1. Cystoscopy and ureteric catheter insertion

SuFuFN1Th cystoscopymﬂﬁu’uidma ureteric catheterdnafiagysinansiiioldlunssn
contrast mediaszqﬁ%mﬁd‘uaﬂ collecting systemﬁ%access

2. Needle puncture and wire insertion

93 accessiumsvas caLyxﬁﬁa&mﬂ%I‘if ultrasound guide %38 fluoroscopy guide access
mﬂﬁ?ﬂ%’ stiff guidewire wWluly collecting system

3. Dilatation tract and Amplatz sheath insertion

Dilatation tractlne dilatersiiwseulilng Sarudniivzvensananudnveaduiiang wiean
fluoroscopylusywineiiveny aniu 14 Amplatz sheathlidnniniivenedntes

4. Endoscopy

a'anm’mmaiulmﬁaanephroscopemw‘f’]Lmﬂwaﬁaﬁaq

5. Lithotripsy

T4 lithotriptersmuanunzay dfieviuanewansfiaansatieendiums  Amplatz
sheathe1qld stone forcepsAuoany1s Amplatz sheathls

6. Stenting

fiasanld ureteric stentwaznephrostormy tubendwihiizeen usanunsa tubelessléimunsel

Y9unlana?

AMTUNINFOU

1. Complication related to access

5 access tract ¥lFEnsundusedolaildiinisdedenls Tnstamzognedans  medial
access Alomafiazunniiusie renal pedicle %30 major vessels 141

yenaniigannsauiniiueteasidrades wu spleen, peritoneum, colon, duodenum, liver
%39 pleura (Ipulanz supra-costal puncture)

2. Complication related to stone removal
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2.1 Bleedinglneadeiifinasia bleeding Ao stone burden waw operative duration @31
Tuajudndu venous bleeding Finsuflue1ariilaents clamp nephrostomy tube
i tamponadeLLm'mﬂLfJu arterial bleeding Tududas angioembolizatione[,uiwﬁﬁ
delayed bleeding ®13LAina1n arteriovenous fistular#se pseudoaneurysm FuAnle
Uszunal 1% 1uﬂi€ﬁ§ﬁ]°’1LﬁuﬁaaangioemboLization‘mﬂ fail conservation

22 Fluid extravasation 53113 PCNL azil fluid waw urine vnsehuitoonidogludy
perinephric tissue lngdmlnguiinzanansagadululaies Tuunseds fluid Toradeay
Lﬁummﬁlﬁlﬁmmiamﬁdﬁ

2.3 Perforation of collecting system 31379 PCNL 913MSUIAIURD collecting
system lagiang renal pelvis LﬁaﬂﬁmhjﬁL‘ifalmé’amauﬁﬂﬁﬁiamamqﬁdw

2.4 Retained stone fragmentsaﬁﬁ]ﬁLﬂwﬁ’Jaaﬂuaﬂ collecting system iﬁﬁgﬂmﬂmd
perforation site W3er UV tract Mtz minlidfionismierddn lisudusesieen
WivsusiorasumusErsinmunsinu sl lefiaindadiialaeg

2.5 Sepsis amziinduldnslusswinsidauazndaringn Tnewanzly infected stone n1s

19 broad spectrum antibiotic FsilAudAgAeuNITYIRaNIs
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