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Purpose:Topresentourexperiencewithemergencyureteroscopiclithotripsy(URSL)forureteral
calculiassociatedwithacutekidneyinjury(AKI).

Materials and Methods:Weretrospectivelyevaluatedthe61patientsconsistedof90ureteralunits
(UU),whounderwentURSL.Thecauseofanuriawasbilateralcalculusobstructionsin29cases,
andunilateralcalculusobstructionwith,absent,nephrectomizedcontralateralkidneyin32cases.
Inthecaseofbilateralsynchronousuretericcalculisame-sessionbilateralureteroscopy(SBBU)
wasdone.Thedurationofanuriavariedbetween12to72hours.Attheendoftheprocedure,ure-
teralstentwassystematicallyleftinplaceinallpatients.Surgerywasperformed6-12hoursafter
admissiontohospital.Patientswerefollowedatleast1monthpostoperatively.

Results:Thestonefreerates(SFR)weredeterminedasbaseline,onthefirstpost-operativeday,
and asoverall on the30days after procedure.Thegreatest successwas achieved in thedistal
localizationofstonesupto10mm(93%).Renalfunctionreturnedin51(83.6%)patientswithin
7days.In18(29.5%)patients[18(20%)UU]weperformedsecondprocedureasextracorporeal
shockwavelithotripsyin16.7%andopensurgeryin2.2%.In43(70.5%)patientsURSLwasasuc-
cessfultherapeuticapproachindealingwithpain,obstructionandcalculus.

Conclusion: Calculus anuria is amedical emergency that requires rapiddiagnosis andprompt
treatmentfor thepurposeofdecompression.URSLis thepropermethodofchoiceforselected
patientsandcanbeperformedsafelyandhashighsuccessrateswithminimalmorbidity.

Keywords: ureteralcalculi,surgery;ureteroscopy;lithotripsy;kidney,abnormalities;anuria,ther-
apy;treatmentoutcome.
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INTRODUCTION

Acutekidneyinjury(AKI)hasbeendefinedinmul-
tiplestudiesusingvaryingchangesinserumcre-
atinine, urine output, need for renal replacement

therapyandestimatedglomerularfiltrationrate.(1)Acute re-
versiblekidneyinjury(ARKI)secondarytobilateralureteral
obstruction(BUO)isacommonurologicalproblemandthe
underlyingetiologycanbemalignantorbenign.(2) 
Postrenalanuriaisaurologicemergencythatmustbeman-
aged rapidlyandcarefully;otherwise theglomerularfiltra-
tionrate(GFR)willdeclinerapidly,withriseofbloodurea
andserumcreatinineandwater-electrolytesimbalance.Then
a series of symptoms in other organs will be evident and
lastlymultipleorgansfailurewillresultandthepatient’slife
will be threatened.(3)Thepatientwhopresentswithacuteuri-
naryobstructionisinneedofurgentdrainageoftheurinary
tracteitherbyureteralstentingorpercutaneousnephrostomy
(PCN). Timely decompression may result in complete re-
coveryofrenalfunction.(4)Postrenalanuriaismostlydueto
obstructionoftheurinarytractandthemostcommoncause
ofurinaryobstruction isureteral calculi.(5)Calculus anuria
isaurologicalemergencyandanuriacanbeduetobilateral
uretericcalculusimpactionortounilateraluretericcalculus
impactionofasolitarykidneyortoonlyasinglefunction-
ingkidney.Acuteunilateralureteralobstructionduetostones
isa frequentevent,affecting5%to15%of thepopulation
worldwide.(6)

Ureteroscopic lithotripsy (URSL) represents the golden
standard for the treatmentof ureteric stones in the caseof
bilateral synchronous ureteral calculi, and the options are a 
staged or a synchronousURSLprocedure.Bilateral same-
sessionureteroscopy(SSBU)canreduceinoveralloperative
timeandhospitalstay,preventmultiplesurgicalprocedures
andanesthesia,minimizethedurationofconvalescenceand
also complications, provided that the surgeon has enough
experienceinendoscopicprocedures.Conversely, thetech-
niquewould expose both ureters to injury that could lead
to significantmorbidity.Gunlusoy and colleagues reported
thatbilateralsingle-sessionpneumaticlithotripsycanbeper-
formedsafelyandhashighsuccessrateswithminimalmor-
bidity and short hospital stay.(7)

Patientswithasolitarykidneyneedtobecomestone-freeas
soonaspossibleduetoriskofacuteobstructiverenalinsuffi-

ciency.SinceURSLoffersbothimmediaterelieffromsymp-
tomsandstone fragmentationwithminimalcomplications,
itmaybesuccessfullyusedforthemanagementofureteral
calculiinpatientswithasolitarykidney.
WereportourexperiencewithurgentURSLandwithSSBU-
URSLasafirst line treatment inconditionofacuteanuria
causedbyobstructivecalculi.Theprimaryendpointof the
studywastodeterminetheoutcomesoftreatmentforpatients
withobstructiveanuria.

MATERIAL AND METHODS 

Patients and Study Design
This retrospectivechart analysiswas conductedat theDe-
partmentofUrology,Dr.D.MišovićHospital,Belgrade,Ser-
bia.Fromamongnearly1234patientswhohadundergone
URSLinourclinic,betweenJanuary1998andJanuary2013,
61 patients presented clinically as acute calculus anuria and 
treatedurgentlywithURSLorSSBU.Atotalof3surgeons
performedtheseprocedures.
Thecauseofanuriawasbilateralobstructionbythecalculiin
29cases,andunilateralobstructionwith/absent/nephrecto-
mizedcontralateralkidneyin32cases.Inunilateralcasesne-
phrectomyhadbeenalreadydoneduetotumorin8patients,
calculosisin19patientsandnon-functioningdiseasedkidney
in5patients.
Retrospectively,thepatientsaregroupedonthebasisofthe
duration of anuria. GroupA included patients with anuria
lastingup to48hours andgroupB includedpatientswith
anuriaofover48hours induration.These twogroupsare
compared with regard to post-operative recovery of renal
function,atthe7thpost-operativeday.Wedefinedrecovery
ofrenalfunctiononthebasisofamountofpost-obstructive
diuresis and levels of serumcreatinine.Thus,we compare
the relationbetween thedurationof anuriaandearlypost-
operativerecoveryofrenalfunctionaftersuccessfulreliefof
obstructionviaemergencyURSLusingFisher’sexact test.
GenerallypatientswereselectedforSSBUbasedonsurgeon
judgmentthateachsidecouldbetreatedsafelyandeffective-
ly.URSLwasinitiallystartedonthesideinwhichstonesize
wassmallerandlowerlocalizationthantheother.
Clinical Procedure
Allinterventionswerecarriedoutunderregionalorgeneral
anesthesia, with a semi-rigid single channel Olympus 9.8
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channel(Ch)ureteroscope.AnEKL(electrokinetic)andelec-
trohydraulic (EHL)generator,LithotronWalzEL-27Com-
pact(Walz,Germany)wasused.
Patientswere admitted on an emergency basis.On admis-
sion,detailedhistoryofpain,urinaryoutput,fever,hematuria
anduremicsymptomswithdurationswererecorded.Urine
outputbetween0-100mL/24hourswasregardedasanuria.
Generalphysicalexaminationandsystemicexaminationwith
especialreferenceto thegenitourinarytractwasperformed
andpositivefindingswererecorded.Investigationsincluded
completehematologicexamination,bloodurea, serumcre-
atinine,serumelectrolytesincludingplasmapotassiumlevel.
Ultrasonography(US)andplainfilmof theabdomenwere

performedinallcasestoevaluatethesize,siteandnumber
ofstones,degreeofhydronephrosis(UHN),echogenicity,re-
nalcorticalthickness,andpresenceofeitherkidneysorsoli-
tarykidney.Beforesurgery (45min), thepatients received
asingledoseofantibioticsintravenously(cephalosporinor
fluoroquinolone),whichwasthencontinuedduringthehos-
pitalization. 
URSaccesswassuccessfullyachievedinallcaseswithout
theneedforureteralorificedilatation.Endoscopicinspection
wasdoneattheendoftheproceduretoruleoutanyresidual
calculi>2mmorureterallesion.Operationtimewascalcu-
latedfromthetimetheureteroscopewasintroducedintothe
urethratothetimeoffinalremovaloftheendoscope.Proxi-
malanddistalureteral stonesweredefinedas thoseabove
andbelowthepelvicbrim,respectively,assuggestedbyHol-
lenbackandcolleagues.(8)Pigtailureteral6Frpolyurethane
stentorureteralprobe6Chwe routinelyplaced inallpa-
tients.Ureteralprobeshavebeen removedatpostoperative
days1-4(mean2.5).
Thedecisionondisplacementoftheureteralstentwasbased
onclinicalandintraoperativecharacteristicsincludingdura-
tionofanuria,thesizeandnumberofcalculi,thedegreeof
calculusimpactionandmucosaledema,stonefreestatuson
thefirstpost-operativedays,thevolumeofurineoutput,lab-
oratoryanalysis.DoubleJ(DJ)ureteralstentswereremoved
after2-4weeksunderlocalanesthesia.Post-operatively,all
patientswere evaluatedbymonitoringurineoutput, serum
creatininebloodureaandplasmapotassiumdaily,untilnor-
maloracceptablelevelswereobtained.Weused≥33%de-
creaseinserumcreatinineafterinterventionasconfirmation
ofAKRI.(9)Plainfilmoftheabdomenandultrasonography
were performed at the first day post-operatively (to assess
theinitialstone-freerateandtoconfirmthecorrectstentpo-
sition)andduringthefollow-upvisits(after2weeksand4
weeks).Closecollaborationbetweenurological,nephrologi-
calandradiologicalserviceswasbeenrequired,andcarewas
takentoavoidhypovolemiathatcouldpotentiallycausefur-
ther injury.
Follow-up Procedure
For thesuccesscriteria(intraoperativesuccesswasdefined
endoscopically),wedeterminedstonediameters≤2mmas
stone-freerate(SFR).Fragmentslessthan2mmwereleft,
sincetheycanpass,butlargerfragmentswereextractedby
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Table 1. Clinical and stone characteristics of study population.

Variables

Anuria < 100 mL/24-hour, no. (%)  

Duration, no. (%)  9 (14.8) 

               48-hour  38 (62.3) 

                72-hour 14 (23) 

Hydronephrosis, no. (%)

              Grade 1 23 (25.6) 

              Grade 2 48 (53.3) 

              Grade 3 19 (21.1)

Level of serum creatinine (µmol/L) 492 (range, 200-800)

Level of blood urea (mmol/L)    27 (range,11-39)

Plasma potassium level (mmol/L)      6 (range 5.7- 6.9)

Stone size (mm) 

              Overall 9 (5-16) 

              < 10 mm 56 (62.2%) 

              >10 mm 34 (37.8%)

Stone number, no. (%)

              Solitary 84 (93)

              Multiple 6 (7)

Stone opacity (%)

              Radiopaque 82

              Radiolucent 18

Localization, no. (%)

              Proximal ureter 27 (30) 

              Distal ureter 63 (70) 

Time to operation (hour) 6-12

Mean operative time (min) 34 (range, 19-65)

Mean hospitalization stay (day) 5.4 (2-12)

Basket / grasper / forceps use (per ureteral unit) 59 (65.5%)



1395Vol. 11    |    No. 02    |     March- April 2014    |UROLOGY  JOURNAL

Management of Calculus Anuria Using TUL   |  Savic et al

Table 2. Stone-free rates as function of stone location.

Stone Free Rate Ureteral Units Stone  Localization Stone Size

----- ----- Proximal
n = 27

Distal
n = 63

< 10 mm 
n = 56

> 10 mm 
n = 34

Postoperative 56 (62) 9 (33) 46 (73) 39 (70) 16 (47)

Overall, 30 days after operation 73 (81) 15 (56) 59 (94) 52 (93) 21 (62)

*are presented as number (%).

Dormiasoundorstonegrasper.
Postoperative success (overall stone-free status)wasdeter-
minedasnosignificantstonefragmentsgreaterthan2mmin
diameteroninitialfollow-upradiographyandplainabdomi-
nalX-rayperformedatleast1monthaftersurgery,duetothe
limited availability of non-contrast abdomino-pelvic com-
putedtomography(CT)scanasgoldstandardinourcountry.
Intraoperative and postoperative complications associated
with procedure were recorded and reported according to the 
Clavien-Dindoclassificationofsurgicalcomplications.(10)

ThisstudyprotocolwasapprovedbytheEthicalCommittee
oftheHospitalDragišaMišovićandtheresearchwascarried
outincompliancewiththeHelsinkiDeclaration.Allpatients
gavewritteninformedconsentbeforeparticipationandthen
underwent ureteroscopy.

RESULTS

Inthe27(44%)menand34(56%)womenwithameanage
of52yearsold(range34to81)atotalof88urgentURSL
weredone.Percutaneousnephrostomywasperformed in2
(3.3%)patients,2(2.2%)ureteralunits(UU)withbilateral
calculus, with severely impacted hard distal stones. These
patientswerecandidatesforopensurgery,ureterolithotomy,
6to8weeksaftertheprimaryintervention(URSL+PCN).
Thedurationofanuriavariedbetween1to3days.Wedid
notobserveanycasesofpyuriaduringtheprocedure.Stone
burdenwasdeterminedbymeasuringthemaximumstonedi-
mension.Incasesofmultiplestones,thesedimensionswere
added together.Theclinicalandstonecharacteristicofour
studypopulationareshowninTable1.Stone-freeratesare
stratifiedbystonelocationinTable2.
Stonemigrationtothekidney(push-back)occurredin12UU
(12patients),in7UU(7patients)withunilateral,andin5UU

(5patients)withbilateralobstructionduringupperureteric
stonemanipulation,andDJstentswereleftintheseureters.
Migratedstonesweresubjectedtoextracorporealshockwave
lithotripsy(SWL)5-11daysafterURSL,afternormalization
ofserumcreatinine.
Attheendoftheprocedureureteralstentwasplacedbilater-
ally in 44UU (22patients) andunilaterally in 32UU (25
patientswith solitary kidney and in 7 patientswithBUO,
ureteralstentplacedunilaterally).Ninepatients,returnedto
theemergencyroombecauseofpain24hoursafterremoving
the ureteral stent. Ultrasound showed UHN, and a DJ stent 
wasplacedinordertosecureurinarydrainage.Sixofthese
patients had a solitary kidney, andwere complementedby
medical expulsive therapy (MET) treatmentwhile in three
patient, three ureteral units, the planned secondary procedure 
wasSWL.
Post-operativemonitoring of patients is shown inTable 3.
Post-operative monitoring of urine volume revealed post-
obstructivediuresisorpolyuriainrecoveryphase,inallpa-
tients, but the urine output gradually decreased to reach nor-
mal levelwithin the1stweekpostoperatively.Also, serum
creatinine,bloodureaandplasmapotassiumlevelsreturned
tonormaloracceptablelevelswithin7-10days.
InTable4,thepatientsaregroupedaccordingtotheduration
ofanuria(upto48-hourandover48-hour).Recoveryofrenal
functionasindicatedbypost-obstructivediuresisandserum
creatinineiscomparedinthesetwogroupsofpatientsusing
Fisher’sexacttest.Itisseenthattherecoveryofrenalfunc-
tionwaspoorerinthepatientswithlongerdurationofanuria.
Recoveryofrenalfunctionatdischargewasconfirmedin51
(83.6%)patients.
In44 (72%)patientsURSL is a successful therapeuticap-
proach for relief of obstruction and removal of calculus.
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Treatmentmodalities inrelation toUUareshowninTable
5.Asecondaryprocedurewasrequiredin17(18.9%)UU.A
classification(modifiedClaviensystem)hasbeenproposed
togradeperioperativecomplications(Table6).Majorcom-
plications(suchassepsis,perforation,andavulsion)werenot
observedduringtheprocedure.
URSL provoked significantmucosal lacerationwith guide
wireatthesiteofimpactedureteralstonein5(8.2%)patients.
Totreatthiscomplicationureteralstentplacementwassuf-
ficient.Stoneorfragmentmigrationwasseenat12(19.7%)
patients, all in the upper stone localization, and that was the 
majorcauseoffailureoftheprocedure.
Mild macroscopic hematuria was observed in the first 24
hourswhichdidnotrequiretreatment.Therewaspostopera-
tivehighgradefeverin8(13.1%)patients.Thebodytem-
perature returned to normal within 4 days after receiving
maximum dose and intravenously injected 3rd generation
cephalosporinantibiotic(urinefromureteralstentforurine
culture-withpositiveurinecultureresults,Escherichiacoli).
Postoperative “pain” (renal colic), was the most frequent
complication, mandating a readmission in two patients
(3.3%)withsolitarykidney,emergencydepartmentvisitin9
(14.8%)patients(ofwhom4patientshadbilateralstent),or
re-instrumentationsecondURSLin1(1.6%)patienttreated
forlargebilateralcalculi>15mminonesession.

Minorcomplicationssuchas lowerurinarytractsymptoms
(LUTS), mild hematuria, flank and pelvic pain improved
withinoneweekafterstentremoval.

DISCUSSION

Thestandardfirst-lineapproachinthemanagementofsymp-
tomaticureteralstoneisreliefofobstructionbyinsertionofa
nephrostomytubeoraDJureteralstentandfragmentationof
thestonesubsequently.Insertionofanephrostomytubeunder
localanesthesiaisrelativelylessinvasiveandisconsideredto
bebetterifthereisevidenceofsepsisatthetimeofpresen-
tation.Nevertheless, its potential disadvantages are leakage,
dislodgementofthetubeandtheneedtomanagethestoma.(11) 
Ureteroscopy is a relatively complication-free procedure.
However,ifcomplicationsdooccur,theymayberelatedto
theprocedureitself.ThemainadvantagesofURSLareim-
mediatereliefofsymptomsandstonefragmentation.Quick
ureteral stone removal may be important in patients with
calculusanuria.Ureteroscopyhasvariablecomplications(9-
20%)includingbleeding,ureteralperforation,falsepassage,
urinoma formation, strictures and, in a few cases, ureteral
avulsion.(12)LeeandBaglyreportedthatureteroscopyshould
besafewith regard to renal function, there isnopuncture,
asinpercutaneousnephrolithotomy(PCNL),andnoshock-
wavesdirectedtorenalparenchyma,asinSWL.However,

Table 3. Postoperative monitoring of study population.

Monitoring POD 1 POD 3 POD 7 POD 10

Ultrasonography + + Distal
n = 63

< 10 mm 
n = 56

Plain abdominal film + 46 (73) 39 (70)

Postobstructive diuresis + ----- 59 (94) 52 (93)

Range, 2400-8300 mL/24-hour

Laboratory analysis

Mean complete blood count + + + -----

Serum creatinine + + + +

Blood urea + ----- + +

Plasma potassium + + +

Urine from ureteral stent for UC + ----- -----

Keys: POD, postoperative day; UC, urine culture.
* Optional. 
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otherpotentialmechanismsofinjuryduringURSLsuchas
excessive irrigationmaygenerate sufficientpressure in the
kidney tocausepyelovenousbackflowanddamage the re-
nalparenchyma.Thermalinjurymayalsooccurduetothe
energy of the laser. However, this is unlikely, as frequent
irrigation should dissipate the heat energy, so ureteroscopic 
laserlithotripsyhasnoharmfulimpactonrenalfunctionin
patientswithmildtomoderaterenalinsufficiency.(13)

Someauthorsstatedthatincomparisonwithunilateralureter-
oscopy,nodifferencewasfoundwithbilateralsamesession
ureteroscopywithregardtocomplicationrate(6.7%)orstone-
freerate(80%)andconcludedthatbilateralsame-sessionure-
teroscopyisasafeandeffectiveprocedureinthemanagement
ofbilateralureteralstones.Bilateralsame-sessionureterosco-
pycanpreventfrequentsurgeriesandanesthesiaandreduce
hospitalstay.Properpatientselection,ampleexperienceofthe
surgeon,andappropriateinstruments,allreducecomplications
andincreasetreatmentsuccess.(14)InitialoppositiontoSSBU
arose from concerns that each renal unit could be compro-
misedsimultaneously.Whileitisrare,anuricrenalfailureafter
atraumaticSSBUhasbeenreported.(15)

In thepresentstudy,90ureteralunitswithobstructiveure-
teral stones were evaluated. The intervention, URSL was
implemented among patients without changes on 12-lead
electrocardiography.(16)Aftersingleendoscopicprocedure,a
stone-freeratewasachievedin53(62%)ureteralunits.Ap-
proximately70%ofthestoneswerelocatedinthedistalure-
ter.Theprocedurewassuccessfulfordistaluretericstonesin
73%.Forpatientswithcalculilessthan10mmandgreater

than10mm,theinitialstone-freerateafterureteroscopywas
70%and47%,respectively.Aswasshownbytheresultsof
ourstudy,thebestcandidatesforurgentandbilateralsame-
session ureteroscopy are patients with distal ureteral stone. 
Thirtydaysaftertheinitialprocedure,inureteralunitswith
ureteralstonesupto10mmandlocalizedinthedistalure-
teral stones, the SFRwas 93%.TheAmerican Urological
Association(AUA)ureteralstonesclinicalguidelinespanel
andEuropeanAssociationofUrology(EAU)guidelineson
urolithiasishavereportedthatURSLstone-freerates(97%)
werebetterthanSWLstone-freerates(86%)fordistalure-
teral stones<10mm.(17)Ureteral stentingofpatientswith
multiple unilateral (in two distinct locations) and bilateral
calculiappearstolessentheriskofapostoperativecomplica-
tion.ProtectingtheurinarytreeafterabilateralprocedureDJ
ureteralstentplacementseemedimportanttous;andadded
littleoperative time to theprocedure,although therewasa
slightincreaseinpostoperativediscomfortandhematuria.An
importantcounterpointisprovidedbythefindingsofHollen-
beckandcolleagues,whonotedthatpatientswere70%more
likely tohavepostoperative complicationswhen aureteral
stentwasnotplacedaftertreatmentforbilateralormultiple
unilateral calculi.(18)AUAandEAUguidelinesonurolithiasis
reportedthatstentingafteruncomplicatedURSLisoptional,
butsolitarykidneyisoneoftheindicationsforstentingafter
URSL.(17)Thus,whilestent-freeureteroscopyhasprovento
besafeafteruncomplicatedunilateralprocedures,itsrolein
SSBUislessdefined.(19)

Thetechniqueofureteroscopybasedonstonefragmentation

Table 4. Indicators of recovery of renal function on the 7th post-operative day in relation to duration of anuria prior to admission.*

Variables Group A Group B P

Diuresis 

                < 2500 mL/24-hour 40 5 .0007

                ≥ 2500 mL/24-hour 7 9

Serum creatinine (μmol/L)

                50-110 44 6 .0001

                 ≥110 3 8

* Group A, 47 (77%) patients with anuria time of < 48-hour; Group B, 14 (23%) patients with anuria time of > 48-hour.
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withtheelectropneumaticgenerator,LithotronWalzEL-27
Compactproduceslargerfragments(3-4mm)thatmaypo-
tentially cause problems in terms of spontaneous passage.
Someauthors recommendusing forceps to reduce re-treat-
mentrate.(20)Similarly,inthisstudy,stoneforcepswereused
toremovestonefragments≥2mmin59(65.5%)ofUUto
reducetheriskofasecondorauxiliaryprocedure.
Ourattitudetoroutinelyplacementofureteralstent,primar-
ilyfordrainageofurinemaybecorrectedinthefutureinthe
sensethatthesurgeonisprovidedwithachoice,tostentor
nottostentafterSSBU.Theselectiveuseofstentsaccord-
ingtosurgeonpreferencemadeitchallengingtodetermine
theirroleinSSBU.However,thedecisiontostentplacement
waslefttotheattendingurologist’sdiscretion.Theperceived
complexityofthecasewasundoubtedlyrelatedtothedeci-
sion to stent. 
Open surgerywas required for two of our patients (3.3%)
with large, hard stones. PCNwas performed as an urgent
treatment.Ureterolithotomywasdone (in twopatients, i.e.
two units of bilateral ureteral calculi) 6 to 8 weeks after
the primary intervention (URSL+PCN). Sharma and col-
leagues(21) reported that openmini-accessureterolithotomy
isasafeandreliableminimally-invasiveprocedure;itsrole
ismainlyconfinedtosalvageforfailedfirst-linestonetreat-
ments.Inselectedcases,however,whereapooroutcomecan
bepredictedfromothermethods,itisanexcellentfirst-line
treatment.
Calculusanuria isaurologicalemergency.Management in
formofurinarydiversionanddefinitesurgicaltreatmentcan
savethepatientfromdevelopingchronicrenalfailure.(22) Al-
thoughtheneedforrapidmanagementofureteralstoneshas
beenaccepted,thebestmodalityoftreatmentisstillamatter
ofdebate.Thebestproceduretochooseisdependentonsev-

eralfactors,besidesstonesizeandlocation,includingtheop-
erator’sexperience,patientpreference,availableequipment
and related costs.(23) Finally, there is still no consensus on
single-sessionURSLforthemanagementofbilateralureteric
stonesandtheuseofpostoperativestentsisstillcontrover-
sial.
Limitationsofourstudyarethatitisretrospective,non-ran-
domizedand thatnocomparisonwithacontrolgroupwas
done. Patients presenting in the samemanner (anuria due
toureteralstone)whowereinitiallymanagedwithPCNor
stentsarenotagoodcomparisongroup,becausetheonlyad-
dressed anuria, not calculosis.

CONCLUSION 

Thepresentedresultssuggestthaturgentureteroscopiclitho-
tripsy,URSL, is themethodofchoiceforpatientswithre-
nalcalculiandanuria.The reasons for thisconclusionare,
themethodpreservesrenalfunction,whichisachievedvia
controlledreliefofobstructionwithestablishmentofprompt
diuresis, itprovidesahighstone-freerateforpatientswith
distal calculus location, and there is smallnumberof rela-
tively mild post-operative complications. The question is
raisedastowhetherroutinestentplacementisindicatedpost-
procedurally. 

Table 5. Treatment modalities in relation to ureteral units.

Type of Treatment Ureteral Units, no. (%)

URSL + Ureteral stent 73 (81.1)

URSL + DJ stent + SWL 15 (24.6)

URSL + PCN + OP 2 (2.2)
Keys: URSL, ureteroscopic lithotripsy; DJ, double J; SWL, extracor-
poreal shockwave lithotripsy; PCN, percutaneous nephrostomy; OP, 
open surgery.

Table 6. Complications classified according to the modified Clavien 
system.

CCS Grade Patients-Ureteral Units no. (%)

Grade 1

Mucosal laceration 5 (8.2)-5 (5.6)

Stone/fragment migration 12 (19.7)-12 (13.3)

Fever 8 (13.1)

Hematuria 3 (4.9)

Renal  colic 9 (14.8)

Grade 2

Urinary tract infection 5 (8.2)

Pyelonephritis 2 (3.3)

Grade 3

Stent migration 1 (1.6)

Key: CCS, Clavien-Dindo classification system.
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