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• 25 STUDIES
• 2004 – 2022
• TRACT SIZE 10Fr – 20Fr
• PNEUMATIC / US / HOLMIUN LASER
• 10 PROSCTECTIVE

• 6 STUDIES
• 2019 – 2022
• 1 COMPARATIVE HOLMUN vs TRILOGY

SUCTION SHEATHS  

SUCTION EMS TRILOGY

• 3 STUDIES
• 2016 – 2022
• RETROSPECTIVE

OTHER SUCTION METHODs



PROSPECTIVE RCT
• BETTER SFR
• LESS COMPLICATIONS
• SFR miniPCNL
• SUCTION DEVICES
• MORE EVIDENCE

SUCTION IN PCNL
• HIGHER SFR
• LESS INFECTIOUS
• REAL-TIME IRP
• COST-EFFFECTIVE
• MOST RETROSPECTIVE

2021 2023



1999 
HOLMIUM

1976 
PCNL

1993 
LITHOCLAST

1994 
LITHOVAC

2002 
LITHOCLAST 
MASTER

1980’s 
SWL 

ULTRASONIC
FIRST TIME SUCTION IN 

LITHOTRIPSY

2008 CROES
Clinical Research Office of 

Endourology Society

2007
STONE-BREAKER

2011
CROES STUDY PCNL 

2010
LITHOCLAST
ULTRA

1988 
LASER Nd-YAG

SUCTIONING IN STANDART PCNL

2005
CYBERWNAD



2007-2009
N = 5803
96 CENTERS 
26 COUNTRIES

PCNL 

TECHNIQUE

Access Urologist 90.1%

Prone position 80.3%

Mutiple tract 8.0%

Puncture by XR 61.9%

Dilators/Ballon 58.9%

Nefhrostomy 91.2%

Ureteral stent 42.7%

OUTCOMES

Bleeding 7.8%

Pelvis perforation 3.4%

Fever (>38.5ºC) 10.5%

Hydrothorax 1.7%

STONE FREE RATE* 75.7%

LITHOTRPSY

Pneumatic 41.6%

ULTRASONIC 24%

Combined 18.3%

Laser 7.0%

Electrohydraulic 1.0%

TRACT Fr?

* SFR: Only 14% by CT, the true rate shoud be lower

STONES
STAGHORN 27.5%
RENAL PELVIS 50.1%



1993 
LITHOCLAST

1994 
LITHOVAC IN VITRO 

STUDIES

Probe Size Suction

4.8 Fr 1.3mm

10.5Fr 2.7mm

12.0Fr 3.5mm

IN VIVO STUDIES N 

= 40

Kidney (PCNL) N = 7

Vol (cm) 4.2

SFR 71%

Bleeding 1

PCNL (STAGHORN)
LITHOVAC PROBE            12FR 
LITHOCLAST PROBE         4.8-10FR

CONTINUOUS SUCTION
• GOOD VISION
• NO PUSHBACK
• LESS TIME



TECHNICAL DEVELOPMENT
1. PNEUMATIC SHOCK WAVES (0-12 HZ)

• CENTRAL COMPRESSED AIR
• COMPRESSOR

2. ULTRASOUND PROBE 24-26 KHZ
3. SUCTION TUBE + STONE CATCHER
4. INTEGRATED VALVE FOR FLUID

2002 
LITHOCLAST MASTER

IN VITRO STUDIES

 % DESINTEGRATION 1 MIN

US LC COMB

9 n/m2 15 10 40

85 n/m2 5 5 20

120 n/m2 5 15 30

IN VIVO STUDIES N = 

68

STAGHORN > 15cm 35

PCNL tract 22 Fr

Puncture xRay

Nephrostomy 20Fr 100%

DJ catheter 100%

OUTCOMES

Bleeding 8.8%

Pelvis perforation 8.8%

Fever (>38.5ºC) NR

OP TIME 61 min*

STONE FREE RATE 75%

* Range 42-120min
• DUST SUCTIONED
• PARTICLES MUCH SMALLER
• LESS TIME



SUCTION PUMP

ULTRASODUN PROBE

2002 
LITHOCLAST MASTER

STONE BUCKET

ULTRASOUND
• PIEZOCERAMIC ELEMENTS
• VIBRATION 23-27 KhZ
• DRILLING ACTION
• ASPIRATION THROUGH HOLLOW 
• LESS TIME

MECHANICAL
• BALLISTIC 
• COMPRESSED AIR
• NO HEAT
• NO PERFORATION UNDER VISION

2010
LITHOCLAST ULTRA

ACCESORIES
• IRRIGATION VALVE
• STONE COLLECTOR



2. US OLYMPUS LUS-2

PATIENST + TECHNIQUE

Stone Size > 100mm2

PCNL tract 30 Fr

Dilation ballon

Nephrostomy 1-7 days

• DUST SUCTIONED 
• NO COMPLICATIONS
• NO FOOT PEDALS

OUTCOMES

N = 77 LITHOCLAST STONEBRAKER

Pressure 3 bar 31 bar

Set up 101seg 67.7seg

Time 1012seg 671seg

Fatigue 7.5 9.5

Vision 8.39 9.16

SFR 90% 87%

RF<4mm 51% 33%

1. PNEUMATIC



SUCTION PUMP

2020 
LITHOCLAST TRILOGY

STONE BUCKET

ENHANCED VERSATILITY 
1. ULTRASONIC ENERGY
2. BALLISTIC ENERGY
3. SUCTION

INTUITIVE USER EXPERIENCE 
TOUCH SCREEN SETTINGS

SUCTION EMS TRILOGY



J Endourol. September 2021; 35(9): 1326–1332.
Published online 2021 Sep 14. doi: 10.1089/end.2020.1097

Multi-Institutional Prospective Randomized Control Trial of Novel 
Intracorporeal Lithotripters: ShockPulse-SE vs Trilogy Trial

Tim Large, MD, 1 Charles Nottingham, MD,1 Ethan Brinkman, MD, 1 Deepak Agarwal, MD, 1 Andrea Ferrero, PhD, 2 Michael Sourial, 
MD, 3 Karen Stern, MD, 4 Marcelino Rivera, MD, 1 Bodo Knudsen, MD, 3 Mitchel Humphreys, MD, 4 and Amy Krambeck, MD 5

OUTCOMES

N = 100 TRILOGY SHOCKPULSE

Stone volume 4.2 ± 4.8 3.9 ± 3.4

Time 5.8 ± 6.3 6.7 ± 6.2

Sepsis 6.3% 5.0% 

Malfunction 1.9% 34.7%

SFR (<4mm) 80,3% 71,5%

TRILOGYSHOCKPULSE

CONCLUSION
• BOTH FAR SUPERIOR TO PRIOR STUDIED LITHOTRITES
• TRILOGY SIGNIFICANTLY IMPROVED CLEARANCE TIME

SUCTIONING IN STANDART PCNL

SUCTION EMS TRILOGY

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8558064/
https://doi.org/10.1089%2Fend.2020.1097
https://pubmed.ncbi.nlm.nih.gov/?term=Large T%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Nottingham C%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Brinkman E%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Agarwal D%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Ferrero A%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Sourial M%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Stern K%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Rivera M%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Knudsen B%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Humphreys M%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Krambeck A%5BAuthor%5D


SUCTIONING IN Mini- PCNL

20212016 
Huang

2011 
Song

2014 
Shah 

2016 
Zeng

2019
Zhu

2020
Zanetti

2009 
Li

mNLPC SUCTION SHEATH

mNLPC SUCTION SYSTEM

mNLPC SUCTION COMPONENT

1. PATENTED SHEATH 16Fr
2. SHAH SHEATH 12Fr
3. (VAAS) CLEAR PETRA 18Fr

• SUPER-MINI PCNL 12-14Fr

• PEEL-AWAY SHEATH 20Fr

SUCTION SHEATHS  



OUTCOMES
• COMPARABLE STONE FREE RATES
• FEVER/SEPSIS: NO DIFFERENCES

• sPCNL SHORTER TIME
• mPCNL LESS BLEEDING
• mPCNL LESS HOSPITALIZATION

2016 -2019
  N = 1980
  20 CENTERS
  24Fr  vs 18Fr 

SUCTIONING IN Mini- PCNL



SUCTIONING IN Mini- PCNL

2009 
Li

2001 - 2005
N = 4760 MPCNL 

• 1240 staghorn 
• 85 ureteral 
• 14 transplanted kidneys 
• 27 horseshoe 

CONCLUSION:
• SAFE AND EFFECTIVE
• STONE-FREE RATE 89%
• COMPLICATION  0.86%.

CHINESE mini-PCNL
1. SMALLER INSTRUMENTS AND TRACTS
2. MIDDLE CALICEAL PUNCTURE 11TH RIB 
3. STRONG IRRIGANT CURRENT
4. PRONE POSITION



2011 
Song

MAGNETIC RING

N = 60 New 

SHEATH

PCNL

PCNL tract 16 Fr 24 Fr

SHEATH SUCTION STANDART

Nephroscope 12Fr 24Fr

Lithrotripsy HOLMIUN-YAG US/Ballistic

Stone burden 8.5cm2 8.6cm2

Suction 100-250mmHg

mNLPC SUCTION SHEATH

PATENTED SHEATH 16Fr

2008 - 2009
• 60 PATIENTS
• NEW SUCTION SHEATH
• LITHOTRIPSY

➢ 16 Fr HOLMIUN 100W
➢ 24 Fr US/BALLISTIC EMS

• PERFUSSION PUMP 26,7kPa
• ASPIRATION PRESSURE 35kPa
• 5Fr URETERAL CATHETER RPP



2011 
Song

OUTCOMES

N = 60 NEW 16Fr STANDART

Single tract 28 19

Time 39min 42min

RP Pressure 4,1mmHg 4,5mmHg

Fever 10% 13,3%

Bleeding 90,0mL 110,0mL

SFR (<4mm) 90% 73,3%

✓ LESS PUNCTURE
✓ LESS TIME 

✓ NO COMPLICATIONS

SUCTION TUBE

STONE BUCKET

mNLPC SUCTION SHEATH

1. PATENTED SHEATH 16Fr



2012 
Song

mNLPC SUCTION SHEATH

1. PATENTED SHEATH 16Fr

N = 182 NEW 16Fr  N=91 URS  N=91

Stone burden 158 ± 96 cm2 134 ± 83 cm2

Pyelectasis G2 71,4% 70,3%

Instrument Nephroscope 12Fr Ureteroscope 8Fr

Time 27,4 min 45,2 min

Fever > 38ºc 5,5% 15,4%

SFR (<4mm) 100% 89%

• 182 URETERAL STONES
• ABOVE L4
• ECTASIA/ >2MONTH
• HOLMIUN-YAG



2016 
Song

mNLPC SUCTION SHEATH

1. PATENTED SHEATH 16Fr

OUTCOMES

N = 182 NEW 16Fr + H-Y STANDART + US

Stone burden 16,7mm 15,1mm

Pyelectasis G2 51,6% 53,8%

Lower calyx 33,0% 37,4%

Single tract 75 77

Time 54,5 ± 14min 70,2± 12min

Fever >38,5ºC 10,9% 27,4%

Bleeding >800mL 0 16,4%

SFR (<4mm) 96,7% 73,6%

2011-2013
• 182 PATIENTS PYONEPHROSIS (91/91)
• SAME SURGEON
• ANTIBIOTICS PRE + POST OP



2018 
Song

mNLPC SUCTION SHEATH

1. PATENTED SHEATH 16Fr

OUTCOMES

N = 912
NEW 16Fr

N = 311
STANDARD

N = 297
mPCNL
N = 304

Single tract 58,5% 28,6% 17,1%

Time 56 ± 32min 53 ± 27min 81 ± 41

RP Pressure 1,8mmHg 5,8mmHg 9,2mmHg

Fever >38,5ºC 8,03% 8,41% 14,8%

Bleeding 153 ± 55mL 216 ± 140mL 172 ± 78mL

SFR (<4mm) 81% 73,0% 74%

2009-2014
• 912 STAHORN (≤ 2 BRANCHES)
• 4 HOSPITALS
• 3 GROUPS:

1. SUCTIONmPCNL 16Fr + 100W H-Y
2. sPCNL 24Fr + US/Pneumatic (EMS)
3. mPCNL peel-away 16Fr + 100W H-Y

• PYONEPHROSYS EXCLUDED

✓ SINGLE TRACT
✓ LESS FEVER
✓ LESS BLEEDING



2016 
Song

mNLPC SUCTION SHEATH

1. PATENTED SHEATH 16Fr
OUTCOMES

N = 222 NEW 16Fr STANDART

Device HOLMIUN EMS US

Stone 24mm 23,8mm

Time 36,4 min 39,5 min

Clavien
CSS 1
CSS 2
CSS 3
CSS 4

4%
8%

12%
21%

5%
9%

27%
46%

SFR 91% 82%

CSS 1
GSS 2

GSS 3
GSS 4

96%
91%

95%
67%

93%
72%

43%
31%

2008-2012
• 222 PATIENTS
• STONE COMPLEXTY 
• COMPLICATIONS

Guy’s Stone Score

BETTER RESULTS
• GSS 3
• GSS 4



2016
Shah

mNLPC SUCTION SHEATH

2. SHAH SHEATH 12Fr

Gujarat

Uttar Pradesh

2014-2015
• 52 PATIENTS
• PROSPECTIVE-OBSERVATIONAL
• ONE-WAY FLOW SUCTION 
• SHAH SHEATH 10/12Fr
• URETERIC CATHETER 6Fr INFLOW 
• HOLMIUN LASER (365µm) 50W

SHAH SHEATH

1. SUCTION MASTER
2. CANNULA 10/12Fr
3. OBTURATOR
4. PEDIATRIC 

URETEROSCOPE 6Fr



2016
Shah

mNLPC SUCTION SHEATH

Gujarat

Uttar Pradesh

2. SHAH SHEATH 12Fr

OUTCOMES

N = 52 SHAH SHEATH

Stone burden 19,1 ± 7,1 mm

Single puncture 90,36%

Superior calyx 52%

Time 40,9 ± 12 min

Tubesless 61,5%

Fever >38,5ºC 5,7%

Transfusion 0 

STONE FREE 96,15%

ADVANTAGES
• ONE-STEP 
• SUCTION
• BETTER VISIBILITY
• ALLOW GRASPERS



2017
Lai D.

mNLPC SUCTION SHEATH

3. (VAAS) CLEAR PETRA 18Fr

2017-2018
• 150 PATIENTS
• SINGLE PELVIS STONE
• 12Fr MiniNEPHROSCOPE
• LASER HOLMIUN 100W
• PERFUSSION PUMP 250mmHg
• 1:1 MATCHED ANALYSIS

➢ 18Fr VAAS (CLEAR PETRA)
➢ 18Fr PAAS (Create Medic)

VACUUM ASISTED ACCESS SHEATH
1. GUIDE OBTURATOR
2. WORKING CHANNEL
3. OBLIQUE SLICE > SUCTION
4. PRESSURE VENT
• ASPIRATION 0,035MPa 



2017
Lai D.

mNLPC SUCTION SHEATH

3. (VAAS) CLEAR PETRA 18Fr

OUTCOMES

N = 150 VAAS PAAS

Stone burden 676,1mm2 629,3mm2

Stone density 865,3 UH 814,2 UH

Middle Calyx 66,6% 72%

Time 32,4 min 46,2 min

RPP > 30mmHg 10 – 160seg 38 – 267seg

Fever 8% 20%

Transfusion 2,7% 1,3%

STONE FREE 89,3% 77,3%

CONCLUSION
• LOWER TIME
• LOWER PPR
• LESS SEPSIS
• HALF TRANSFUSION
• BETTER RESULTS

“VACUUM CLEANER EFFECT”



2018
Xu. 

mNLPC SUCTION SHEATH

2018
• 60 STAGHORN STONES
• LITHOTRIPSY

1. PNEUMATIC
2. LASER HOLMIUN 100W

• PERFUSSION PUMP 26,7kPa
• ASPIRATION PRESSURE 35kPa

OUTCOMES

N = 60 18Fr VAAS 20Fr NS

Stone diameter 4,2cm 3,8cm

Stone density 998 UH 1031 UH

Middle Calyx 83,3% 76,6%

Time 64,3 ± 29min 72,9 ± 28min

RPP > 30mmHg 20% 96,7%

Clavien I 6,6% 20%

Clavien II 6,6% 13,33%

STONE FREE 90,0% 76,6%

➢ 18Fr VAAS (CLEAR PETRA)
➢ 20Fr NEPHROSTOMY SHEATH

CONCLUSION
• LOWER TIME
• LOWER PPR
• HIGHER STONE FREE

3. (VAAS) CLEAR PETRA 18Fr



2020
Zanetti

mNLPC SUCTION SHEATH

3. (VAAS) CLEAR PETRA 18Fr

OUTCOMES

Single tract 91%

Lower calyx 68,8%

Basket 36,1%

Nephrostomy 79,5%

Time 71 - 120 min

RPP > 30mmHg 12,5 – 60 min

Clavien I 11,4%

Clavien II 8,2%

STONE FREE 71,3%

STONE 

CHARACTERISTICS

Stone Vol 1,92 cm3

Stone density 850 UH

Location
• Pelvis
• Lower calyx

19,6%
12,3%

CONCLUSION: 
EASY SUCTION REMOVAL + LOW COMPLICATION

2017-2019
• 122 vmPCNL CLEAR PETRA 16Fr
• VALDIVIA POSITION
• 12Fr NEPHROSCOPE
• HOLMIUN-YAG 550µM
• GRAVITY IRRIGATION
• CENTRAL VACUUM SYSTEM



mNLPC SUCTION SYSTEM

2015 
G. Zeng. 

2012 - 2014
• 146 PATIENTS
• STONES < 2,5cm
• 14 CENTRES
• PROSPECTIVE

• DISMOUNTABLE SHEATH
• 2 AUXILIARY IRRIGATION CHANNELS 
• 3Fr FIBER-OPTIC BUNDLE
• WORK CHANNEL

• 0,8mm PNEUMATIC PROBE
• 365 LASER FIBER
• 2,5Fr BASKET/FORCEPS

• V-FORM 
• RUBBER CAP
• PRESSURE VENT
• STONE COLLECTOR

NEW 7Fr MINI-NEPHROSCOPE

SHEATH HANDEL 10/12/14Fr

Super-mini NLPC



2015 
G. Zeng. 

mNLPC SUCTION SYSTEM

OUTCOMES

Conversion PCNL 5 (3,4%)

Single tract 97,9%

Middle calyx 65,3%

Tubeless 72,3%

Time min 45,6 ± 21,5

Fever 11,3%

Transfusion 0

STONE FREE 90,1%

SFR 3 MONTS 95,8%

STONE 

CHARACTERISTICS

< 14 years 27 (19,1%)

IMC > 25 15 (10,6%)

Location
• Ureter
• Pelvis
• L calyx
• M calyx
• Multiple

11,3%
28,4%
24,8%
18,5%
11,3%

Lithotripter HOLMIUN

Stone size 2,2 ± 0,5

Stone UH 1009,6

CONCLUSION
• GOOD IRRIGATION FLOW
• CLEAR VISION
• LOW PRESURE
• NO COMPLICATIONS

ASSEMBLY SHEATH + MINI SCOPE

Super-mini NLPC



mNLPC SUCTION SYSTEM

2016 
G. Zeng. 

1. 8 Fr NEPHROSCOPE
• 4,2Fr Optic
• 3,3Fr Working cannel

• 0,8mm PNEUMATIC PROBE
• 550µ LASER FIBER
• 3,0Fr BASKET/FORCEPS

2. 12/14Fr IRRIGATION-SUCTION SHEATH
• 2-LAYERED
• DISTAL TIP HOLES

3. HANDLE
• IRRIGATION PORT
• SUCTION PORT 45º + PRESSURE VENT
• RUBBER CAP

NEW Super-mini NLPC

NEW IRRIGATION-SUCTION SHEATH



mNLPC SUCTION SYSTEM

2016 
Zeng. 

• 59 PATIENTS
• 1 CENTRE PROSPECTIVE
• STONES < 3cm
• LITHOTRIPSY

• HOLMIUN
• PNEUMATIC 

HYDRODYNAMIC MECHANICSMS
OUTCOMES

Stone size 2,4 ± 0,8

Time 32,9 ± 23 min

RPP 20,8mmHg

Tubeless 71,2%

DJ Stent 25,4%

Fever 5,1%

Transfusion 0

STONE FREE 91,5%

NEW Super-mini NLPC

CONCLUSION
• BETTER IRRIGATION
• HIGHER WORKING CHANNEL
• CENTRAL OUT-FLOW
• NO MIGRATIONS
• NO COMPLICATIONS



mNLPC SUCTION COMPONENT

2018 
Zhu. 

PEEL-AWAY SHEATH 20Fr

2018-2019
• 512 STAHORN (≥2 BRANCHES)
• SINGLE CENTER + RETROSPECTIVE

➢ SUCTION SYSTEM + PEEL-AWAY 20Fr SHEATH 
➢ TRADITIONAL PEEL-AWAY 20Fr 

• 12Fr NEPHROSCOPE
• HOLMIUM 60W + 400µ FIBER
• PYONEPHROSYS EXCLUDED

ASPIRATION MACHINE

1. SIDE SUCTION CHANNEL
2. PRESSURE AIR VALVE
3. RUBBER CAP
4. 12Fr NEPHROSCOPE

SUCTION COMPONENT



mNLPC SUCTION COMPONENT

2018 
Zhu. 

PEEL-AWAY SHEATH 20Fr

OUTCOMES

N = 512 SUCTION TRADITIONAL

Stone burden 1523 ± 667 mm2 1487 ± 632mm2

Stone density 1163 UH 1133 UH

Ectasia > G2 28,1% 31,6%

Time 106,2 ± 18 min 132,1 ± 22 min

Complications 16,8% 27,3%

Fever 7,4% 13,7%

UroSepsis 3,5% 8,2%

Transfusion 2,7% 2,0%

STONE FREE 78,5% 69,1%

CONCLUSION
• LOWER TIME
• LOWER  SEPSIS
• HIGHER STONE FREE



SUCTIONING IN Mini- PCNL

OTHER SUCTION METHODs

CHARACTERISCTICS

Bar-Yaakov Kati Xu

YEAR 2022 2018 2016

Country ISREAEL TRUKEY CHINA

N 40 102 683

Stone burden 1.6 cm 2,7 cm 84,3 cm2

Size tract 11,3Fr 16Fr 20Fr

SUCTION LSH SNG Nefroscope

STONE FREE 95,9% NR 83,2%

LASER SUCTION HASNDPIECE

MINI-NEPHROSCOPE CONNECTED TO SUCTION

16Fr NASOGASTRIC TUBE WITH SPONGE



COST-EFFECTIVE EVIDENCE

2016-2020
• 162 PATIENTS
• SINGLE CENTER + RETROSPECTIVE
• EXPERT SURGEON (>150PCNL)

➢ ClearPetra 18 Fr (vmPCNL) 
➢ Mini 20Fr SHEATH 

• VALDIVIA
• HOLMIUM + 550µ FIBER

OUTCOMES

N = 162 vmPCNL 108 MiniPCNL 54

Stone burden 22,2 cm2 22,2 cm2

Staghorn 31,5% 31,4%

Lower Calyx 63,8% 59,3%

Time 89 min 115 min

Nephrostomy 76,8% 64,8%

Complications 24,1% 38,8%

Fever/sepsis 8,3% 24,1%

Transfusion 0,9% 3,7%

Re-admision 3,7% 3,7%

STONE FREE 89,9% 77,3%



COST-EFFECTIVE EVIDENCE EQUIPMENT COST 
• STERILE MATERIAL (26 ÍTEMS)
• PHARMACY
• RADIOLOGY
• OTHER PROCEDURES

ECONOMIC OUTCOMES

vmPCNL MiniPCNL

Devices cost 256,20€ 20,48€

General cost 421,51€ 421,51€

Operating fee 253,8€ 338,4€

Hospital cost 2302,9€ 2658,2€

Hopital stay 1200€ 1500€

Complications 204,3€ 172,8€

TOTAL € 4114,91€ 4669,40€

vmPCNL REDUCE COST 
✓ PROCEDURE TIME
✓ HOSPITALIZATION

LINEAR REGRESION ANALYSIS



There is some evidence for using suction 
during PNL to reduce IRP and increase SFR

Ref. Tzelves, L., et al. Suction Use During Endourological Procedures. Curr Urol Rep, 2020. 21: 46.

RECOMMENDATIONS       1a
• US –TC INFORMATION PREOP
• PRONED – SUPINE: EQUIVALENT 
• SMALL PCNL TRACTS

➢ LOWER BLOOD LOSS
➢ LONGER SURGERY
➢ NO SFR IFFERENCES

• TUBELESS IN SOME CASES
• TRANEXEMIC ACID
• URINE CULTURE FROM RENAL PELVIS



TAKE-HOMME MESSAGES
1. SUCTION MINI-PCNL HAS SUPERIOR OUTCOMES THAN MINI-PCNL

• MINIMIZE INFECTIOUS COMPLICATIONS
• FASTER IRRIGATION/ASPIRATION
• LESS INTRA-RENAL PRESSURE

2. SUCTION MINI-PCNL CAN BE USED IN ANY STONE SIZE
• ANY LITHOTRIPSY DEVICE
• ANY SURGICAL TECHNIQUE

3. SUCTION SHEATHS ARE AVAILAVLE FOR PCNL

4. QUALITY AND CUANTITYOF EVIDENCE STILL WEAK
• RANDOMIZED TRIALS
• LITHOTRIPSY DEVICES AND TECHNIQUE



MUCHAS GRACIAS

Emma de Lorenzo-Cáceres
F.E.A. Urologia CHUIMI



2011
Desai. M

mNLPC SUCTION SHEATH

Gujarat

Uttar Pradesh

Micro-PERC 4,58 Fr

4,58Fr ALL-SEEING NEEDLE

2011
• 10 PATIENTS
• 16G NEEDLE SHEATH
• 3-WAY CONNECTOR

1. IRRIGATION
2. FLEXIBLE TELESCOPE
3. 200µm HOLMIUM:YAG

• NO SUCTION
• ONLT DJ OUT-FLOW
• HIGH PELVIC PRESSURE
• LOW VISION
• TORQUE

OUTCOMES

COMPLICATION 9,5 - 20%

STONE FREE RATE* 85 - 88.%
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