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Purpose:Tocomparetheefficacyoflaparoscopicandopenureterolithotomyinpatientswith
ureteral stones.

Materials and Methods:Patientswhohadundergoneopenorlaparoscopicureterolithotomy
between2001and2013inourclinicwereenrolledinthestudy.Ureterolithotomywasperformed
duetothefollowingreasons:failuretopositionthepatientforureteroscopy,unreachablestone
withureteroscopyalsouseofballoondilatation,highstonevolume,andtheneedforremoval
ofkidneystonesatthesamesession..Thepatients’demographicdata,thevolumeofthestones,
thedurationoftheoperationandthehospitalstay,theamountofanalgesicsadministeredafter
theoperation,andtheneedforanotherprocedurewerecompared.

Results:Ofstudysubjects32patientshadundergoneopenand20patientshadundergonelaparo-
scopicureterolithotomy.Whenthetwogroupswerecompared,therewasnostatisticallysignifi-
cantdifferencewithregardtothemeanage(44.5-44years),thebodymassindex(26-24.7kg/m²),
thestonevolume(420-580mm³),thedurationofoperation(122-123min),theneedforanother
procedureandcomplications.Themeanamountofanalgesicsadministeredaftertheoperation
(3.6and1.81doses,P=.02)andthemeanhospitalstay(6.1and2.9days,P =.01)weresignifi-
cantlylowerinthelaparoscopicureterolithotomygroup.

Conclusion:Laparoscopicureterolithotomyisagoodalternativewithlessneedforanalgesia
andashorterhospitalstaywhencomparedwithopenureterolithotomy.
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INTRODUCTION 

In recent years, with development of extracorporeal
shockwavelithotripsy(SWL),percutaneousnephroli-
thotomy(PNL)andwiththeadvancesinthetechnolo-

gyofureteroscopy(URS),theratesofinvasivesurgeryfor
stonesintheurinarytracthasdroppedtolevelsof1-5.4%.
The rateof open surgeryprocedures is about1.5% in all
procedures,with the remaining surgical procedures com-
prising laparoscopic procedures.(1-5)

Forpatientswhoareunsuitable forSWLandURSand ir-
responsivetothesetreatmentmodalities,invasivetreatment
modalitiesareputforth.Fortheupperpartoftheureter,an-
tegradepercutaneousureteroscopy is agoodalternative. If
thepatientisnotsuitableforantegradepercutaneousureter-
oscopyandforstonesoftheotherpartsoftheureter,theonly
alternativetreatmentisureterolithotomy.Radiofrequencyin-
cisionofintramuralureterandtheextractionofthestoneisa
newalternativetechniquefordistalimpactedureteralstone.
(6)Butthisisnotgoldstandardtechniqueanddescribedissue
on urology guidelines.
IntheEuropeanUrologyGuidelineonurolithiasis,itisac-
cepted that if laparoscopic ureterolithotomy is performed
withtherightindications,itissuperiortoSWLandureter-
oscopywithanevidencelevelof“1a”.Andforpatientswith
impacted large ureteral stoneswho cannot be treatedwith
SWLandendoscopicprocedures,theevidencelevelforlapa-
roscopicureterolithotomyhasbeenreportedtobe“2”witha
recommendationlevelof“B”.(7)

Impactedstonesaredefinedasstonesremainingatthesame
localizationforatleastfor2months.Theminimaltimepe-
riodforthediagnosisofanimpactedstonemaybeunclear
foreachpatient.Definitionsforimpactedstonesincludethe
following:ifthecontrastmediaisradiologicalobservednot
tohavepassedtothedistalofthestone;andpreoperatively,if
theguidewiredoesnotpasstotheproximalofthestone,and
whenthestoneremainsatthesameanatomicalpositionfor2
months.(8-10)Beingofstateofimpactedisveryimportantfor
postoperative long-term complications.Because after uret-
eroscopy, for impactedstones,stricturesmaydevelopwith
ratesashighas24%.(11)WecanrefereetotheEuropeanUrol-
ogyGuidelineonurolithiasisforthedefinitionof“verylarge

stone”,a largeureterstoneis>10mm,whereasverylarge
stonesaredescribedtobelargerthan15mmindiameter.(7)

So,forthesereasons,wehaveaimedtocomparisonofopen
andlaparoscopicapproachforureterolithotomyintermsof
postoperativeureteralstricture,amountoftheanalgesicdrug
needingandhospitalizationintervalinpatientswhohadwe
cantakeoutthispartofsentenceimpactedverylargeureteral
stones. 

MATERIALS AND METHODS 
Thirty-twopatientswhohadundergoneopenureterolithoto-
myand20patientswhohadundergonelaparoscopicuretero-
lithotomybetween2001and2013wereretrospectivelyana-
lyzed.Ureterolithotomywasperformedduetothefollowing
reasons: failure to position the patient for ureteroscopy (1
patient);unreachablestonewithureteroscopyalsouseofbal-
loondilatation (17patients);high stone load (31patients),
andtheneedforremovalofkidneystonesatthesameses-
sion (3patients).Allofpatient’s stonesarevery largeand
impacted.Openureterolithotomywaspreferredbetweenthe
yearsof2001-2008,andwiththeadvancesinlaparoscopic
surgeryinourclinic,laparoscopicureterolithotomywaspre-
ferredbetween2008-2013.Onepatientunderwentopenure-
terolithotomy in 2011 and another patient underwent open
ureterolithotomyin2012,bothduetothefactthattheywere
unsuitableforlaparoscopicsurgery.Twopatientsunderwent
openureterolithotomyat2013duetopatients’request.
In open procedures, lombotomy for superior andmid-part
ureteralstonesandtheGibsonincisionfordistalpartureteral
stoneswereused.Afterpalpationoftheureterforstones,the
ureterwasopenedthroughaverticalincisionandthestone
wasextracted.ThenadoubleJureteralstentwasplacedin
ureter and ureter was closed with absorbable sutures. An ab-
dominaldrainwasthenplacedattheoperationsite.Fifteen
patientshadbeenoperatedforupper,3midand14distalure-
teralsegmentstones.
Laparoscopic procedures were performed trans and retro-
peritoneally.Havingpalpatedthestonewiththelaparoscopic
instrument,withthetechniquethatwehavedevelopedinour
clinictoincreasesafety,theureterwasverticallyincisedus-
ingaNo.11oraNo.15scalpelandthestonewasextracted.
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A double J ureteral stent was then placed and the ureter was 
closed using absorbable sutures.An abdominal drain was
thenplacedattheoperationsite.Fifteenpatientshadbeenop-
eratedforupper,4midand1distalureteralsegmentstones.
Allofoperations,openandlaparoscopic,wereperformedby
samesurgeon.
Thedemographicdataof thepatients, theage,sexandthe
bodymassindexwererecorded.Theanalgesicmedications
that hadbeen administeredpostoperativelywere analyzed.
Amountofanalgesicdrugneededwastakenintoaccountfor
first24hours.Oneanalgesicdoseisacceptedtobe50mg
pethidine,50mgdiclofenac,and500mgparacetamol.The
stonevolumewascalculatedwiththeformula:(stonewidth
×stonelength×π×0.25)^1.27×0.6.
Thepatientsweredividedintotwogroupsaccordingtothe
surgerybeingopenor laparoscopic,andtheirdemographic
data,stonevolumes,durationsofoperationandhospitaliza-
tion,amountofanalgesicsadministeredafter theoperation
andtheneedforanotherprocedurewerecompared.Finishing
ofoperationlaparoscopicallyandreachingstone-freewere
consideredsuccesscriteria.Complicationswereclassifiedby
Clavien-Dindosystem.
Mann Whitney UandFisher’sexacttestwereusedforthe
statistical analyses and Pvalueof< .05wasconsideredas
significant.

RESULTS
Alloftheopenprocedureswereretroperitoneal,while5of
thelaparoscopicproceduresweretransperitonealand15of
the laparoscopic procedures were retroperitoneal. In the open 
proceduregroup,7patientswerewomenand25weremen,
withameanageof44.5years.Inthelaparoscopygroup,4
patientswerewomenand16weremen,withameanageof
44 years.When the bodymass indexes of the two groups
werecompared,therewasnostatisticallysignificantdiffer-
ence(Table1).
Forthestonevolumes,althoughthevolumesinthelaparos-
copygroupwerehigher,thedifferencebetweentwogroups
wasnotstatisticallysignificant.Wethinkthatitwasbecause
ofthesmallnumberofpatients.Whenwecomparedtheop-
eration times, interestingly, themeanoperation timeswere
veryclosetoeachotherforthetwogroups.Operationtimes
are similar between trans and retroperitoneal laparoscopy
groups(114vs.126min,P= .45).Theneedforanalgesia
wassignificantlylowerinthelaparoscopygroupinthepost-
operativeperiod.Furthermore,thepostoperativehospitaliza-
tiontimewassignificantlyshorterinthelaparoscopygroup
(Table1).
Intheopenureterolithotomygroup,3patientshadpainand
hydronephrosisafterthedoubleJstentwasremovedatthe
fourthpostoperativeweek.Theyunderwentdiagnosticuret-

Table 1. Demographic and clinical characteristics of study subjects.

Variables Open Laparoscopic p

Female/Male ratio 7/25 4/16 .72

Mean age (years) 44.5 ± 17 44 ± 12 .9

Mean BMI (kg/m²) 26 ± 3 24.7 ± 3 .41

Mean stones volume (mm³) 420 ± 280 580 ± 325 .085

Operation time (minutes) 122 ± 38 123 ± 40 .9

Hospitalization time (days) 6 ± 2.6 2.9 ± 1.4 .01*

Analgesic drug needing (doses) 3.6 ± 2.7 1.81 ± 1.2 .02*

Additional treatment 3 1 .12

Complication 1 2 .4

Key: BMI, body mass index.
* Statistically significant.
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eroscopy,andtheremainingstonesintheureterweretreated
endoscopically.Thatpatients stonesmaybebrokenduring
openureterolithotomy.Intheopenureterolithotomygroup,1
patienthaddevelopedureterovesicalobstruction.Then,with
opensurgery,theobstructedsegmentwasexcisedanduret-
eroneocystostomywasperformed.Onthefollow-up,itwas
seen that theobstructionhadbeenalleviated.Furthermore,
intheopenureterolithotomygroup,1patienthadpermanent
obstructioninalongsegmentofthemid-partoftheureter.As
theotherkidneywashypoplasticandtheobstructionwasin
thelongsegment,hewasonfollow-upfor91monthswith-
outanyfurthercomplicationsbychangingthedoubleJstent
every6months.Allofpatientswerefollowedmean15,mini-
mum3monthsinopengroup.
In the laparoscopy group, in the one and only patient in 
whom a double J stent had not been placed, the drain re-
vealedover1000mLdaydrainagewithurinecontentpost-
operatively.Hence,weperformed endoscopy after 2 days,
andtheremainingstonewastreatedendoscopically.Wehave
recoveredtoopenprocedureatonepatientduetobleeding.

Postoperative ileusoccurred innoneof thepatients.Allof
patientswerefollowedmean30,minimum6monthsinlapa-
roscopygroup.Therewerenodifferencesbetweenthetwo
groupswithregardtotherequirementforanextraprocedure.

DISCUSSION  
Thesuccessoftheoperationisdefinedasfinishingthesur-
gerylaparoscopicallyandreachingastonefreestateforlapa-
roscopicureterolithotomy.Thesuccessrateforthisprocedure
is usually reported as 90%; however, there are reports of
100%success,too.(15,18,21) In our study, the success rate was 
90%,alltheprocedureswerecompletedlaparoscopicallyand
withacompletestonefreestateexceptonepatient(Table1). 
Simforooshandcolleaguesreported96.7%successrateand
theirserieswas123patients.(22) Nasseh and colleagues report-
ed94%successrate.Alsothisstudywaspublishedat2013
years and operations were done between 2008-2011 years.(23) 
Thatistosay,wethinkrealsuccessrateoflaparoscopicuret-
erolithotomyisabout95%.
Intheliterature,thecomplicationratesarelowandthehigh-
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Table 2. Our and other studies’ databases about laparoscopic ureterolithotomy in current literature. 

Studies Patients No. Success Rate 
(%)

Complication Rate 
(%)

Additional Treat-
ment Rate (%)

Operation 
Time (min)

Hospitalization 
Time (day)

Our Study, 2014 20 90 10 5 123 2.9

El Moula et al. 2008(12) 74 94.6 0 1.4 58.7 6.4

Ko HY et al. 2011(13) 71 93.8 12.5 4.2 118 5.9

Flasko et al. 2005(14) 75 98.7 0 0 45 3

Skrepetis et al. 2001(15) 18 100 0 0 130 3

Kijvikai et al. 2006 (16) 30 96 13.3 3.3 121.38 3.86

Gaur et al. 2002(17) 101 92 11 0 79 3.5

Fang et al. 2012(18) 25 100 0 0 41.8 2.9

Huri et al. 2010(19) 41 97.5 12.5 12.5 124 4.8

Wang et al. 2010(20) 36 94.5 17.6 0 131.5 5.8

Keeley et al. 1999(21) 14 100 0 14 105 5.6

Simforoosh et al. 
2007(22)

123 96.7 11.4 10.5 143 5.86
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estreportedrateis17.6%.(24)Thereareseveralstudiesreport-
ingthecomplicationrateof0%.(12,14,15,18,21) In our study, the 
complicationratewas10%(Table2).Ureteralstrictureisthe
maincomplicationconcernaftertheoperation.Inareviewof
theliterature,Nouiraandcolleaguesreportedthiscomplica-
tionrateas2.5%.(25)Topreventthestrictures,itisimportant
nottodisturbthevasculatureoftheincisedpartoftheureter
duringtheoperation.Gaurandcolleaguesreportedthatitis
safetousethehookdeviceinthecuttingmodeoftheelec-
trocauterydevicefortheureterincision.Theyreportedthat
inthe10-yearfollow-upof75patients,only3hadstrictures
inthepartthatthestonehadbeenimpacted,buttheydidnot
mentionanythingabouttheincisiontechniqueinthepatients
whohaddevelopedstrictures.Twoofthose3patientswere
treated with balloon dilatation and 1 underwent double J stent 
placementfor3monthsandnorecurrencewasobserved.(17) 
Weused thescalpelfor incisionwithasafe technique that
wehaddevelopedinourclinic,andinthemeanfollow-up
timeof30months(range,7-42months),noneofthepatients
experiencedureteralstricture.
Theextraprocedureswereureteroscopy,percutaneousneph-
rolithotomyanddoubleJstentplacement forpatientswith
prolongedurinaryleakageorpatientswhocouldnotberen-
deredstonefree.Thisratehasbeenreportedtobeashighas
14%in the literature,(20) but there are studies reporting the 
rateas0%(Table2).(14,15,17,18,21) In our study, the one and 
onlypatient inwhomwedidnotplaceadoubleJureteral
stent,developedurineleakageof1000mL/day,andhence,
weperformedureteroscopyonthesecondpostoperativeday
andplacedadoubleJureteralstent(Table1).Urinaryleak-
ageforaprolongeddurationshouldbeavoided,sinceitmust
bekeptinmindthatprolongedretroperitonealurinaryleak-
agecancauseretroperitonealfibrosis.(26) 
Theoperationtimeintheavailableliteratureshowsawide
rangefrom41.8to132minutes(Table2).Fanandcolleagues
demonstratedthataftercompletionofa20caseseriescom-
prisingtheteachingcurve,theoperationtimedecreasedfrom
120minutesto65minutesinthesecond20cases.(26)Gaur
andcolleaguesreportedthatclosingtheureterwithprimary
suturesprolongstheoperationbyabout26minutes.(17) In our 
study,weclosedtheureterwithprimarysutures,anddueto
thefactthattheteachingcurveforlaparoscopicureterolithot-

omywasnotcompleted,theoperationtimewaslonger(Ta-
ble1).Itisexpectedthatwhenwehaveasufficientnumber
ofcases,theoperationtimewilldecrease.
Thedurationofhospitalstayhasbeenreportedtobebetween
2.9-6.4days(Table2),(16,25)andinourstudyitisestimatedto
be2.9days(Table1).Sincethepreviousstudieshadbeencar-
riedoutwithregardtolaparoscopicureterolithotomyexperi-
encesanditscomparisonwithureteroscopy,thereishardly
anymentionaboutthedurationofhospitalstay.Skrepetisand
colleaguesreportedthedurationofhospitalstayforthelapa-
roscopygroupas3daysandthatfortheopensurgerygroup
as 8 days.(15) Gaur and colleagues demonstrated thatwith
uretersuturingandplacementofadoubleJureteralstent,the
urinaryleakagetimeinpatientsdecreasedfrom5.5daysto
3.2days.(17)Inourstudy,whenwecomparedthegroups,the
timedurationwasdeterminedtobesignificantlylowerinthe
laparoscopygroup.Wethinkthat,exceptforone,wesutured
the ureter and placed double J ureteral stent in all the other 
operationsandthisdecreasedthedurationofhospitalstay.In
thatoneparticularpatient,thedurationofhospitalstaywas
7days.Manyofopenureterolithotomypatientshavestayed
prolongedtimeduetopain.Apatient,oneofopenureteroli-
thotomyhasstayed16daysinhospitalonlyduetopain.
Unfortunately, theneed for analgesiahasnotbeendefined
withacommondrugoraunit.Everyclinichasreportedthe
drugs for its own practical use and analgesia unit of their
own.Thenumberofstudiesabouttheneedofanalgesiafor
openandlaparoscopicureterolithotomygroupsisverylim-
ited.Skrepetisandcolleaguesreportedthedailyrequirement
ofanalgesicsinthelaparoscopicgroupas1,andthatinthe
opensurgerygroupas4wecantakeouttihspart.(15) In our 
study,theneedforanalgesiawasexpressedasunitanalgesia,
andthiswas1.8unitsinthelaparoscopygroupand3.5units
intheopengroup,whichissignificantlylowerinthelaparos-
copygroup(Table1).
Smallsamplesizeandretrospectivedesignarelimitationsof
our study. 

CONCLUSION
Laparoscopicureterolithotomyhassimilarsuccessandcom-
plicationratestoopenureterolithotomy.Inthetreatmentof
largeimpactedureteralstones,laparoscopicureterolithotomy
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maybepreferredtoopenureterolithotomyduetolowamount
ofanalgesicdrugneededandhospitalizationtime.
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