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Introduction
How serious is the problem?

·Forms more than 50% of work load

Prevalence 

·About 2% to 5% of Asians develop 
renal stones in their lifetime 

·3000 SWL at the National Hospital 
of Sri Lanka /year

·1-3/1000  in Americans

·Should see 20,000/year/Sri Lanka



What causes them?
·Crystalluria and supersaturation

·Nidus 

·Stagnation

·Nucleation,Crystal trapping

·Reduced inhibitory proteins

·Increased matrix proteins

·Urinary pH



Newer theories
·Tubular injury by crystals

·Free partical  formation

·Intra Vascular injury

·Nano bacteria

·2ÁÄÁÌÌȭÓ 0ÌÁÑÕÅɉ#Á 0Ɋ



Nephrolithiasis
·Traditionally been considered a 
renal disorder

·Overwhelming  evidence 
suggest it in fact a systemic 
disorder



Risk factors
·Environment 

·Diet

·Hot

·BMI

·Fruitdrinks,Soda ,

·Milk,

·Ca supplements

·Calcium,Oxalate.Mg
VitC ,,Vit B6,Citrate



Risk factors
·Hormones

·Family history

·Anatomical 
abnormalties

·Parath hormone

·Insulin(DM)

·30% higher chance

·Ȱ35-0ȱ



·No evidence risk associated with water hardness 

·High intake of f luoride may be a mild promoter 

·Prevalence is 4.6 times higher when the fluoride 
levels in drinking water rises from 3.5 to 4.9 ppm. 

·Water in wells in the dry zone districts of 
Anuradhapura, Polonnaruwa and Ampara often 
contain a fluoride content greater than 3 ppm

. Ramello A, Vitale C, Marangella M. Epidemiology of nephrolithiasis. Journal of Nephrology
2000;

Goonawardena SAS. Nephrolithiasis: metabolic

evaluation of stone formers and preventive medical therapy. Sri Lanka Journal of Urology
2002; 3: 1ɀ5.





Stones ςChemical Constituents

·Whewelite ɀCalcium Oxalate Monohydrate ɀ

·Weddelite - Calcium Oxalate dihydrate ɀ

·Struvite ɀMagnesium Ammonium hexahydrate ɀ

MgNH 4PO4-6H2O

·Brushite ɀCalcium Hydrogen phosphate dihydrate ɀCaHPO4

2H2O

·Whitlockite - TriCalcium Phosphate ɀCa2(PO4)2



Case 
55 year male with loin to groin pain

·Nausea, vomiting 

·Passed a stone in the past

·Recent obstructive LUTS

·Hypertensive, Diabetic

·O/E  Deep tenderness  RIF

· DRE  clinical BPE (>40 g)

· Peripheral oedema



investigations
UFR

·RBC 40-50/hpf

·pus cells 3-5/hpf

·proteins  ++

·Red cell casts ++

·S Creat             2.1

·S elect            
NAD

·PSA                   2.3



EAU Guidelines

Ȱ4ÈÅ ÃÌÉÎÉÃÁÌ ÄÉÁÇÎÏÓÉÓ ÓÈÏÕÌÄ ÂÅ 
supported by an appropriate imaging 
ÐÒÏÃÅÄÕÒÅȢȱ

Guidelines on Urolithiasis European Association of Urology (EAU) 2006



Imaging 

Done by GP

http://images.google.com/imgres?imgurl=http://www.ispub.com/ispub/ijra/volume_9_number_2_10/giant_vesical_calculus_1/giant-fig1.jpg&imgrefurl=http://www.ispub.com/journal/the_internet_journal_of_radiology/volume_9_number_2_10/article_printable/giant_vesical_calculus_1.html&usg=__3rPETUVqOHfV_8qmcJNiLjAWuHI=&h=495&w=697&sz=19&hl=en&start=113&tbnid=IlHbzQh2LZrdcM:&tbnh=99&tbnw=139&prev=/images?q=urinary+calculi&gbv=2&ndsp=18&hl=en&sa=N&start=108


What do we want to know?

Number of stones 

Size  and Shape 

Position 

Renal function

Degree of obstruction

http://images.google.com/imgres?imgurl=http://www.ispub.com/ispub/ijra/volume_9_number_2_10/giant_vesical_calculus_1/giant-fig1.jpg&imgrefurl=http://www.ispub.com/journal/the_internet_journal_of_radiology/volume_9_number_2_10/article_printable/giant_vesical_calculus_1.html&usg=__3rPETUVqOHfV_8qmcJNiLjAWuHI=&h=495&w=697&sz=19&hl=en&start=113&tbnid=IlHbzQh2LZrdcM:&tbnh=99&tbnw=139&prev=/images?q=urinary+calculi&gbv=2&ndsp=18&hl=en&sa=N&start=108


Next ?
Basic investigations Any other investigations?

·X ray KUBP

·USS KUBP

·IVU

·CT Urogram

·ALL?

·Uroflowmetry

·PSA

·Isotope  scan

·Direct contrast 
studies

AGP

RGP



Ultrasonographyalone?

·Stone in renal pelvis, most proximal or most distal parts 
of ureter can be demonstrated, 

ÂÕÔȣȢ

·Small stones in pelvicalyceal system are easily missed

·Stones in the midureter are easily missed 

·Renal function can not be assessed 

·Observer dependent 

·Patient dependent 

· Image documentation insufficient

·Insufficient as primary method for assessment of stone 
disease



Only x ray/ USS KUBP ?
Can you start treatment ?

·No  in this case.

Yes :

·In young, healthy

·First stone 

·Non /minimal obstruction



Is there anything better?

NCCT





Imaging Modalities

Imaging modality

Sensitivity (%) Specificity (%)

Intravenous

urography

64ð87 92ð94

Noncontrast

helical 

computed 

tomography

95ð100 94ð96

Am Fam Physician 
2001;63:1329-1338.



Non-enhanced CT 
advantages vs urography -
·No iv contrast needed ɀno hypersensitivity 

problems ɀno adverse effects on renal function

·Faster ɀMDCT: scan time <20 sec, room time <15 

minutes ɀUrography: 20 min ɀhours 

·Virtually all stones ɉÉÎÃÌÕÄÉÎÇ ȱÎÏÎ-ÏÐÁÑÕÅȱ

stones) can be identified at CT - exception: 
Indinavir -concrements (HIV-treatment) 

·Detection of abnormalities outside urinary 
tract





When do you need contrast 
imaging

When there is doubt about 
functional integrity



Timing of imaging sudies

Immediate

Delayed(2 -3 weeks)





What is the best
IVU or CT IVU?

IVU

·Freely available

·?cheaper

·Shows 90% stones

·Renal functional state

·Non operator 
dependant

·Radiation dose

CT-IVU

·Low accessibility  

·Expensive

·shows 99% of stones 

·Same 

·Operator dependant



IVU or CT IVU?
IVU

·Miss extra luminal 
pathology

·Clear  familiar 

anatomy

·Need bowel prep

·Obscured by fat

·Delayed films

·2D

·Stone density unclear

CT IVU

·Clear Advantage 

·Cross sectional anatomy

·N/A

·N/A

·Delayed x rays

·3D

·Densitometry



All Radiolucent filling defect on IVU are not 
stones
Must Know

·Uric Acid Calculus

·Matrix Calculus

·Sloughed Papilla

·Blood Clots

·TCC 

·Renal Cysts

·Vascular Lesions

Know  For extra 
Points!!

· Xanthine Calculus

· Hydroxyadenine Calculus

· Ephederine Calculus

· Infection due to gas 
forming Org.

· Fungal Ball

· Tuberculoma

·Malacoplakia

· Hypertrophied Papilla

· Renal pseudo -tumour



Phlebolith vsstone
What is better ?

120 phleboliths in 50 patients with flank pain

Urography: 79/120 (66%) radiolucent 
centre

CT: 1/120 (<1%) radiolucent centre

Radiolucent centre not useful for CT 
differentiation of stone vs phlebolith

Traubici et al AJR 1999;172:13-17)



MRI

·Heavily T2 -weighted MRI (static MRU)

·Gd-enhanced T1-weighted MRI (dynamic

·MRU) 

· Insufficient for detection of calcifications

·Limited availability for acute imaging 

·Expensive

MRI is insufficient as primary method for 
assessment of stone disease



Guidelines 

Always US and 

X Ray together

CT/IVU if function or 
diagnosis is in doubt 



Guidelines

NCCT

The best if available 

CT-IVU

For functional details

Associated with haematuria



How to continue?
Management of ureteric stones

Analgesics - NSAIDS, Opiates

Ȱ!ÎÔÉÓÐÁÓÍÏÄÉÃÓȱ

Alpha blockers

Antibiotics

Active or Passive ? 
As



Conservative Management
·Is the initial management of most stones

·Analgesia and antiemetics

·+/- IV fluids (no benefit from forced 
diuresis )

·Size of stone dictates outcome

Diameter (mm) % of stones passing

spontaneously

<4 90

4-6 50

>6 10



Any thing new?

Medical expulsive 
therapy (MET)
·Alpha blockers

·Ca Channel blockers

·NSAIDS

·Steroids



A systematic review of medical therapy to facilitate 

passage of ureteral calculi.
·Databases of MEDLINE, EMBASE, and the Cochrane Controlled 

Trials Register. Additional sources included key urologic journals 
and bibliographies of selected articles.

·A pooled analysis of 16 studies using an alpha -antagonist and 9 
studies using a calcium channel blocker 

·CONCLUSION: "medical expulsive therapy," using either alpha -
antagonists or calcium channel blockers, augments the stone 
expulsion rate compared to standard therapy for moderately 
sized distal ureteral stones.

Singh A, Alter HJ , Littlepage A.
Department of Emergency Medicine, Alameda County Medical Center -

Highland Hospital, Oakland, CA 
Ann Emerg Med. 2007 Nov;50(5):552-63. 
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Efficacy of an alpha1 blocker in expulsive therapy of 
lower ureteral stones

·Ureteral stones <10 mm diameter, were enrolled 
in this prospective study

·Medical treatment with alpha(1a -1d)-blocker 
proved to be safe and effective as demonstrated by 
the increased stone expulsion rate and reduced 
expulsion time, as well as the need for analgesics.

· Wang CJ, Huang SW , Chang CH. J Endourol. 2008 Jan;22(1):41-6. Links
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Is There a Role for Tamsulosinin the Treatment of Distal Ureteral
Stones of 7mm or Less? 
Results of a Randomised, Double-Blind, Placebo-Controlled Trial.

·Single distal ureteral stones </=7mm were included in this trial.
·The stone expulsion rate was not significantly different between 

the tamsulosin arm (86.7%) and the placebo arm (88.9%; p=1.0). 
Median time to stone passage was 7 d

·Patients in the tamsulosin arm required significantly fewer 
analgesics than patients in the placebo arm (median: 3 vs 7, 
p=0.011)

·CONCLUSIONS: Tamsulosin treatment does not improve the 
stone expulsion rate

Hermanns T, Sauermann P, Rufibach K, Frauenfelder T, Sulser T, Strebel RT.

Department of Urology, University of Zürich, University Hospital, Zürich, Switzerland.
Eur Urol. 2009 Apr 
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Efficacy of expulsive therapy using nifedipine or tamsulosin, both associated 
with ketoprofene, after shock wave lithotripsy of ureteral stones

The efficacy of nifedipine for the upper -mid 
ureteral tract associated with ketoprofene makes 
expulsive medical therapy suitable for improving 
overall outcomes of ESWL treatment for ureteral 
stones.

Micali  S , Grande M , Sighinolfi MC , De Stefani S, Bianchi G .

Department of Urology, University of Modena and Reggio Emilia, Modena, Italy
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Other drugs?

· Nifedipine versus tamsulosin for the management of lower ureteral
stones.

Porpiglia F, Ghignone G, Fiori C, Fontana D, ScarpaRM.

J Urol. 2004 Aug;172(2):568-71.

Same effect

· Corticosteroids and tamsulosin in the medical expulsive therapy for 
symptomatic distal ureter stones: single drug or association?

Porpiglia F, Vaccino D, Billia M, RenardJ, CraccoC, Ghignone G, ScoffoneC, 
Terrone C, ScarpaRM.

Eur Urol. 2006 Aug;50(2):339-44. Epub 2006 Mar 3.

Marginal benifit
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A second cycle of tamsulosin in patients with 
distal ureteric stones
a prospective randomized trial.

·The expulsion rate was significantly higher (80% vs 
49%) (P < 0.01), whilst there were no differences 
between the groups in the number of colic episodes 
and analgesic use. There were no reported side-effects 
of medical therapy. 

·CONCLUSIONS: A second cycle of 10 days of MET 
with tamsulosin in nonresponders to a 10 -day first 
cycle of MET with tamsulosin and deflazacort is 
safe and effective

Porpiglia F , Fiori C , Ghignone G , Vaccino D , Billia M , Morra I , Ragni F, Scarpa RMBJU 
Int. 2009 Jun;103(12)
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Minimally Invasive Treatment of ureteric
stones

When to intervene How to intervene

Non progression

Distal Obstruction

Infection

Hydronephrosis /Uraemia

Severe pain

Single kidney/bilateral stones

Social reasons

Decompression

PCN

DJ Stent

Definitive  Mgt

ESWL

Ureteroscopic lithotripsy

Uretrolithotomy (open/Lap)

Ureteric reimplantation



What is better ?

Ureteroscopy

Invasive 

Skill dependant

High complications

Hospital stay

Immediate stone clearance

Non invasive

Machine dependant

Low complications

Day case

Delayed

ESWL

http://lh3.ggpht.com/_v3zjJigoAPE/SjZcN7SVVFI/AAAAAAAAQNM/XLhNSAQxMcY/image19.png?imgmax=800


ESWL in situ or ureteroscopyfor 
ureteric stones?
·1259 ureteric units treated, ESWL
·without any retrograde ureteric manipulation in 
·98% of upper,
·71% in the iliac, 
·84% in the distal ureter ; 
·85% of the units were stone -free within 3 months: 
·ancillary measures  11%
·stone -free state was reached after a median of 39 

days.

·127 ureteric units, 97% were successfully managed at 
the first attempt, involving an overall complication 
rate of 6%.

Hofbauer J, Tuerk C, Höbarth K, Hasun R, Marberger M .
· Department of Urology, University of Vienna, Austria.
· World J Urol. 1993;11(1):54-8. 
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Extra-corporeal shock wave lithotripsy (ESWL) 
versus ureteroscopic management for ureteric 
calculi.
·Six RCTs (833 patients) were included. 
· The stone -free rates were lower in the ESWL
· The retreatment rates were lower but not significant in the 

ureteroscopy group (
·Complications was lower in the ESWL group
· Length of hospital stay was less for ESWL (

Cochrane Database SystRev. 2007 Jan 24;(1):
Nabi G, Downey P , Keeley F, Watson G , McClinton

Ureteroscopic removal of ureteral stones achieves a 
higher stone -free state but with a higher complication 
rate and a longer hospital stay.

S.

·
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How would you treat this patient?

ESWL

·Technical problems

·Time factor

·Obstruction

Ureteroscopy

·Need anaesthesia

·Sepsis

·Can decompress

·Remove the bladder stone as well

·Treat the out let at the same setting

Nova Ultima



Stone disintegration 
·Electrohydrolic(EHL)

·Ultrasonic

·Ballistic(Pneumatic)

·Laser





Are the problems over?

No 

üBladder 
calculus ?

üLUTS

üCRF



Management of bladder stones
·Endemic bladder stones of SE Asia do not recur 

when removed

·Bladder stones do not occur in western 
population in the absence of significant 
obstruction, which must also be corrected

·Choice of procedures

·ESWL

·Litholopaxy

·Open Lithotomy



Bladder stone 

Lithotripsy Lithotomy

Non invasive 

Combined with outlet 
surgery

Time consuming

Skill and instruments

Invasive

Prolonged when combined

Fast

Easy accessibility to instruments 
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Let us see the top part of his
X ray KUB



Cause?
·60-90% struvite

·Ȱ)ÎÆÅÃÔÉÏÕÓȱȾ ȰÍÁÌÉÇÎÁÎÔȱ ÓÔÏÎÅ

·Formed in alkaline urine

·Urease producing bacteria

·More in females

·Outflow obstruction



Largest staghorn

http://i18.photobucket.com/albums/b141/guess132/pineapple.jpg


Sri Lanka
·6o staghorn calculi

·Clear male preponderance (M:F = 6.5:1), 

·Urine pH was alkaline in 8 (13%) patients only.

·Hence the aetiological factors for staghorn calculi 
in Sri Lanka appear to be different.

An observational study of staghorn calculi in south Sri Lanka.

Abeygunasekera A , Nirupika H , Bulegoda H .

Ceylon Med J. 2002 Dec;47(4):115-6
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Treatment
Leave alone ?

No. it will lead to parenchymal destruction

Dissolve?
·Yes  .with 10%hemiacidrin Irrigation.

Blandy JP ,Singh M .The case for a more aggressive approach to 
staghorn stones J urol;115;505;1976



Treatment options
MIT
·More than 200 articles about treatment 

of staghorn calculi have been published 
over the last 15 years; 

·ESWL

·PCNL

·Ureteroscopic lithotripsy

·Combination



ESWL alone
·Poor results

·Higher complication rates

·stone-free rate was significantly poor(22%versus 74%,) 
p = 0.0005).

·The complication rate was significantly greater

·septic 

·Higher  ancillary procedure rate  

·increased treatment length (1 versus 6 months, p = 
0.0006).

Efficacy of Extracorporeal Shock Wave Lithotripsy (ESWL) in the 
management of upper urinary tract stones.

Perera ND, Wijewardena MN, Abeyrathna IGKP;Sri Lanka Journal of Urology. 
2004 December; 5(1): 8-14.



PCNL

·Most successful 

·60-95% total stone clearance

·Non availability

·Complications are higher

·Modifications - Multi trac

ü Miniperc

ü Simultaneous

ü Upper calyx

ü Tube less

ü Laser
ü Initial experience with Percutaneous nephrolithotomy(PCNL) in Sri 

Lanka. S Sudheshan,ND Perera 2007



Complications 
·Haemorrage

·Sepsis 

·organ injury

·Perforation

·Failed access

·Pneumo -hydro thorax

·Failure of equipment 
Minimally invasive treatment of renal calculi -initial experience of single 

operator PCNL

ND Perera,LNseneviratneJMNRK Jayasundara,SHKJayasekera2009



Residual calculi
·Stone free rates

Open surgery            81.65
PCNL+ESWL             80.8%
PCNL                       73.3%
ESWL                       53.3%

Premniger ;2005

·

·Leads to delayed post operative recovery

·Prolonged PCN drainage



Retrograde intra renal 

lithotripsy(RIRL)
·Ureteroscopic lithotripsy

·Conventional lithotriptors

Time consuming

High complication  rate
Uretero renoscpy -Early experience at a tertiary reference 

centre; Perera ND, Nishanthi OPND; Sri Lanka   Journal of 
urology;2003,4,13-16



Flexible ureteroscope/Nephroscope
Lasertripsy
Expensive
Need skill

J Endourol. 2004 Nov;18(9):844-7. Links

"Pass the ball!" Simultaneous flexible nephroscopy and retrograde intrarenal 
surgery for large residual upper -pole staghorn stone.

Undre S , Olsen S, Mustafa N , Patel A .


