


Minimally-Invasive PCNL

in contemporary management of  

Nephrolithiasis

Dr Madhu S Agrawal
Prof  & Head, Dept of  Urology

Global Rainbow Healthcare

Agra, India



Management of small and medium volume

Nephrolithiasis

 ESWL

(Extra-corporeal shock wave 

lithotripsy)

 PCNL

(Perc Nephro lithotripsy)

 RIRS 

(Retrograde intra-renal 

Surgery)



Extra-Corporeal Shock wave Lithotripsy 

(ESWL)





Optical tracking

Acoustic tracking Alterations in ‘stress-fields’

ESWL : New concepts

Dual flexible shock-heads



Stone characteristics:

 Stone size : 1-1.5 cm calculi

 SSD: Skin-to-stone distance : < 9 cm

 Stone density : < 900 Hounsfield units

New treatment concepts:

 Acoustic coupling

 Shock wave frequency : < 60 per minute

 Power ramping

 Larger focal zone : 18-20 mm

ESWL: Optimizing parameters





Decline of ESWL



Flexible Ureteroscopy



RIRS :

A. Armamentarium : 

Flexible ureteroscope

(lasts for limited no. of  cases only)

B. Disposables :

Ureteral access sheath,

Baskets, Balloons, Bi wire and other guide wires 

Costs 

?



RIRS: Limitations

• High Costs

• Prolonged operating time

• High intra-renal pressure during procedure

• Need for pre-stenting in a percentage of patients

• Need for post-operative stent and secondary 

procedure

• Long overall treatment (‘freedom-from-stone’) time



J Endourol. 2014 Sep 9. [Epub ahead of print]

A prospective randomized comparison between shock wave lithotripsy and 

flexible ureterorenoscopy for lower calyceal stones ≤ 2 cm

Kumar A1, Vasudeva P, Nanda B, Kumar N, das MK, Jha SK.

Materials and Methods: 

195 patients with single lower calyceal calculi ≤ 2 cm

Group A: SWL using electromagnetic lithotripter (Dornier compact delta)

Group B: RIRS was performed using 6/7.5 F flexible ureteroscope

Results: 

Mean stone size was 12.1 mm in group A vs. 12.3 mm in group B (p= 0.52). 

Overall 3 month stone free rate: 82.2% for group A vs. 86.6% for group B 

for stones <10 mm: 84.9% for group A vs. 87.7% for group B  

For stones 10-20 mm:   78.4% for group A vs. 85.4% for group B  

Conclusions: 

Both SWL and RIRS are safe and efficacious for lower calyceal calculi ≤ 

20mm. For stones < 10 mm, SWL was less invasive and safer than RIRS. 

For 10-20 mm stones, RIRS was more effective, with lesser retreatment 

rate.
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World J Urol. 2016 Oct 13. [Epub ahead of print]
Uncovering the real outcomes of active renal stone treatment by utilizing 
non-contrast computer tomography: a systematic review.
Tokas T, Habicher M, Junker D, Herrmann T, Jessen JP, Knoll T, Nagele U; 
(T.R.U.S.T.)-Group.

RESULTS:

 Twenty-three studies with 2494 cases were included in the review.

 According to the comparative studies, SFRs are 17-61.3 % for 
SWL, 50 % for RIRS, and 95-100 % for PCNL.

CONCLUSIONS:

 According to NCCT findings, it seems that PCNL provides better SFRs 
than ESWL and RIRS. 

May be it is time to subject flexible ureteroscopy to the same 
level of scrutiny as we did to SWL in the previous decade



PCNL in small volume nephrolithiasis

Pro’s:

highest efficiency

(stone free rates)

Con’s:

highest morbidity 

(invasiveness)



Ultrasound-Guided Puncture

Laser in PCNL

‘Mini’- PCNL (MIP) 

Flexible Nephroscope 

Minimizing morbidity of PCNL:



Advantages

• Better assessment of  plane & depth of  puncture

• Provides the ‘third dimension’ for puncture

• Easy identification of  targeted calix (Ant. vs Post.)

• Reduced radiation exposure to patient & surgeon

Ultrasound-guided Puncture



Ultrasound-guided Puncture





Operating Time (minutes)
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Radiation Exposure (seconds)
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Lithotripsy with Holmium Laser



Why LASER in PCNL?

 No displacement, migration of stone

 Does not ‘push’ the stone against tissue

 Works well on hard and soft stones

 Can use for infundibulotomy, endopyelotomy

 Hemostasis of the tract with ‘tubeless’ PCNL

 Use with flexible instruments

 Use with mini- and micro- instruments



Low-power

PCNL with LASER

High-power

Combinations :

 Low joules + high frequency : dusting effect

 High joules + low frequency : blasting effect



PCNL



Mini-PCNL

15 F

18 F

21 F

Fiberoptic nephroscope 12 Fr

26 Fr

12 Fr



Ultra-mini PCNL (LUT) 

Telescope diameter : 1 mm ( 3 F )



Standard 

Amplatz 30F
Mini Perc 

Sheath 15F

MIP XS Sheath   

8.5 F

MIP Equipment



Laser Fiber

4.85 Fr Needle

Telescope

4.85 Fr All seeing needle

Micro-PCNL



How small is small enough? 

Minimally Invasive PCNL (MIP)



Minimally Invasive PCNL (MIP)



Definitions 

 Standard PCNL 24 F  – 30 F

 Mini PCNL 15 F  – 18 F

 Ultra-Mini PCNL   11 F  – 13 F

 Micro PCNL 4.8 F  - 8 F

Minimally Invasive PCNL (MIP)



30 Fr

11 Fr

Standard

Amplatz sheath

Ultra-Mini 

PCNL sheath

Minimally Invasive PCNL (MIP)





Minimally Invasive PCNL (MIP)



Mini-PCNL Ultra-mini PCNL 







MP24-04: 

Minimally-invasive PCNL versus RIRS for treatment of 
medium sized (10-20 mm)  renal calculi- A prospective 
study. 

Madhu S Agrawal, Dilip K Mishra; Agra, India

Methods:

• Prospective randomized study ( April 2015 – March 2016)

• 48 patients with renal calculi (10-20 mm), into 2 groups:

Gr A–MIP, Gr B–RIRS (24 pts each)

• Stone clearance was assessed by post-operative CT scan at 1
month in all cases.



Results

Variable MIP group RIRS group

Number 24 24

Age(range) 46.8(22-76) 43.2(19-64)

Male/Female 14/10 15/9

Stone size 16.9 mm 16.3 mm

First sitting/second 24/0 13/11

Pre stenting 0 13 

Post stenting 7 24

Mean operative time 28.9 min 45.8 min

Stone clearance rate 95.8% 83.3%

Mean hospital stay 25.3 hours 23.4 hours

Post op Complications 
(Clavien grade 1)

2 2
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Superperc-PCNL 



Flexible Mini-Nephroscopy



Flexible Mini-Nephroscope





Advantages

 No Tubes – ‘Truly Tubeless’ in majority of cases

 Short hospital stay (around 24 hours) 

 Low intra-renal pressure due to free drainage

 Complete stone clearance on table in most cases

 Higher stone-free rates compared to other procedures

 Lower need for secondary procedures

 Lower costs of maintenance, disposables

Minimally Invasive PCNL (MIP)

Compares favorably against both ESWL and RIRS




