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Purpose:Duetothenegativeimpactofradiationonthepatientandthesurgicalteamduring
percutaneousnephrolithotomy(PCNL),weaimedtoevaluatesuccessrateandcomplications
ofblindaccessforPCNLusinglumbarnotchlandmarkandcomparewithconventionalfluor-
oscopy-guided access.

Materials and Methods:Inaclinicaltrial,100patientswhowerecandidateforPCNL,were
randomlyassignedintoblindgroup(1)andfluoroscopy-guidedgroup(2).Ingroup1thelum-
barnotchwasusedtoguidepercutaneousaccessandingroup2fluoroscopyperformedafter
needleinsertion,Amplatzplacementandattheendofsurgery.Iftheaccessfailed,wewould
repeatpuncturingupto5times.Ingroup2,accesswasachievedusingfullfluoroscopyguid-
ance.Allpatientsunderwentpostoperativeassessmentincludingkidney-ureter-bladderX-ray
and ultrasonography.

Results:Bothmeanaccesstimeandmeanoperationtimewerestaticallysimilaringroup1
andgroup2(3.3±0.5vs.3.6±0.7minand35.2±4.6vs.38.9±4.1min,respectively).Asuc-
cessfulpuncturewasachievedin86%and94%ofthepatientsingroups1and2,respectively
(P=.18).Totalsuccessrateofprocedurewas80%and88%ofthepatientsingroups1and2,
respectively(P=.27).

Conclusion:Accordingtothisstudy,itseemsthatblindaccessisasafeandeffectivePCNL
method,andwerecommendemploymentofthistechniquebyskilledendourologistinurology
centersespeciallyforpatientwithlargehydronephrotickidney.

Keywords:kidneycalculi;surgery;nephrostomy;percutaneous;methods;endoscopy;litho-
tripsy;adverseeffects;postoperativecomplications;treatmentoutcome;fluoroscopy;prospec-
tivestudies.
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INTRODUCTION

Percutaneous nephrolithotomy (PCNL) has im-
provedthetreatmentofkidneycalculisinceitsin-
troductioninlate1970s.(1)Becauseofitssafetyand

lowincidenceofcomplications,nowPCNListhetreatment
ofchoiceinpatientswithkidneycalculi>2cmindiameter
andinwhomextracorporealshockwavelithotripsy(SWL)
hasfailed.(2) 
AlthoughPCNLunderfluoroscopyguidance is the routine
approachforaccessingthepyelocalicealsystem,othermeth-
odssuchascomputed tomography-guided (CT-guided)ac-
cess and especiallyX-ray free approaches likeultrasonog-
raphy-guidedmethodhavebeenemployedrecentlyinsome
studies.(3-7)Becausetheadverseeffectsofradiationarenot
dosedependentandshieldprotectionisnotcomplete,X-ray
shouldbeusedcarefullyinmedicalproceduresandeliminate
in unnecessary protocols. All occupational personnel should 
‘achieveaslowasreasonablyachievable’(ALARA)doseof
radiation.(8) 
Accordingtoourknowledge,thereareonlyfewstudiesre-
portingblindaccesstopyelocalicealsystemwithacceptable
safetyandefficacyandlowradiationhazardstothepatient
andthesurgicalteamduringPCNL.(9-12)Thisclinicaltrialis
afirststudythatcomparestheresultsandcomplicationsof
PCNLwith blind access under full fluoroscopy evaluation
withconventionalfluoroscopy-guidedapproach.

MATERIALS AND METHODS
Study Population
BetweenJanuary2005andOctober2010,atotalnumberof
100patientswhowerecandidateforPCNLenrolledinthe
studyafteraroutinepreoperativeevaluation.Theinclusion
criteriawereeitherpelvic/pyelocalicealstoneslargerthan2
cmindiameterorimpactedproximalureteralstoneslarger
than1cm.Thepatientswithkidneyanomalies,uncontrolled
coagulopathies, single caliceal stones without hydronephro-
sisandprevioushistoriesofPCNLoropenrenalstonesur-
gerieswereexcluded.Thestudyprotocolwasexplainedto
eachpatientandinformedconsentwasobtained.Thestudy
wasapprovedby theethicscommitteeof theUrologyand
NephrologyResearchCenter.Preoperative evaluation con-
sistedoftestssuchasurineanalysis,urinecultureandrenal
function tests.BeforePCNL,urinecultureswereobtained,

and if positive, antibiotics were administered. Intravenous
urographywas theprimary imagingmodality todetermine
thesizeandlocationofcalculi,theanatomyoftheupperuri-
narytract,thedegreeofhydronephrosis,andthetargetedca-
lyx.Prophylacticintravenousantibioticswereadministered
before surgery.Allprocedureswereperformedbya single
surgeonwhowasexperiencedinPCNL.
Study Design
Thiswasasinglecenter[withbalancedrandomization(1:1)],
parallel-groupstudyconductedintheurologydepartmentof
ShohadaeTajrishHospitalinTehran,Iran.Patientswereran-
domlyassignedtooneoftwogroupsaccordingtothemethod
oftreatment:blind(group1,n =50)andfluoroscopy-guided
(group 2, n =50)PCNLgroups.Simplerandomizationwas
carried out using computerized random numbers. Sample
sizewasdeterminedafterconsiderationoftype1statistical
error<5%;andtype2statisticalerror<20%.
Surgical Technique
Afterinductionofgeneralanesthesia,anopenended5French
(F)ureteralcatheterwasinsertedinthelithotomicposition,
and then patient was repositioned into prone position with all 
pressure points padded.
Forpatientsingroup1,thelumbarnotchwasusedtoguide
percutaneous access(13)whichisboundedbythelatissimus
dorsimuscleandthe12th rib in the superior, by the sacrospi-
nalis and the quadratus lumborummuscles in themedial,
andby the transverses abdominis and the external oblique
muscleslaterally.(9) An 18-gauge access needle was inserted 
into the lumbarnotchwithanangleof30° to45°pointed
cephalad,andadvancedtoadepthofnearly4to6cmun-
der the 12th rib. Correct entrance to the collecting system
was assured when urine is withdrawn spontaneously or by 
syringeaspiration.Forpatientswithalargepelvisandstag-
hornstones,accesswasaccomplishedbytouchingthestones
by theneedle.Fluoroscopywasused in this step toassess
the position and location of needle in the calyx, and then
aguidewirewasplaced.Thedepthof insertionmeasured
preciselybyrulerfornextstepsdilatation.Thetractdilated
bytelescopicdilatorsandthenAmplatzsheath(28to30F)
inserted.During these steps, sterilewaterornormal saline
was injected into the ureteral catheter to increase the grade 
ofhydronephrosisinordertooutflowingoffluidfromthe
endofdilatorsorAmplatzsheathtopreventover-advance-
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mentofthem.Otherfluoroscopyperformedtoestimatethe
placement ofAmplatz sheath.By using rigid nephroscope
and Swiss pneumatic lithotripsy (Swiss Lithoclast; EMS,
Angiomed,GmbH&Co.,Karlsruhe,Germany),stoneswere
fragmented and extractedbygrasping forceps.At the end,
nephroscopyfollowedbyacontrolfluoroscopywerecarried
outforanyresidualstonedetectionandthenAmplatzsheets
were removedand skinwere sutured (tubelessprocedure).
Maximumof5timespuncturingwasappliedincaseofno
urinedrainage, and if it failed, theproper accesswasper-
formedunderfluoroscopicguidance.Ingroup2,allstandard
PCNLstepsmentionedaboveincludingaccesstothecollect-
ingsystemperformedunderfluoroscopyguidance.
Outcome Assessment
Duetothedifferencebetweentwomethods,itwasnotpossi-
bletoblindthesurgicalteamfromknowledgeofwhichpro-
cedureaparticipantreceived;however,afterPCNLoperation
thepatients’evaluatorwasblind to themethodof surgery.
Stonefreestatusastheprimaryoutcomemeasurewasused
toevaluatetheefficacyandresidualstoneburdenwasdeter-
minedbyplainabdominalradiographsandrenalultrasound
studiesroutinelyobtained48hoursaftertreatment.Thepro-

cedure considered as a failure either in any stone residual
fragmentsdetectedbythesestudiesorunsuccessfulaccess.
Demographicandstonescharacteristics,degreeofhydrone-
phrosis,timetoaccess(fromthestartofpuncturingtocom-
plete dilation), number of puncturing attempts, location of
accesstothesystem,timeofoperation(fromtheinduction
ofanesthesiatolastskinsuture),hospitalizationtime,change
inhemoglobin level (preoperativeand1dayaftersurgery)
andcomplicationssuchasbleeding,uro-sepsisandcollect-
ingsystemperforationwerecomparedbetweenthe2groups.
Statistical Analysis
DataanalysiswasperformedusingStudent’sttestandchi-
square test. The statistical package for the social science
(SPSSInc,Chicago,Illinois,USA)version16wasusedfor
analysis and Pvalueslowerthan.05wereacceptedassig-
nificant.

RESULTS
Afteraroutinepreoperativeevaluation,50patientsineach
groupwereenrolledinthisstudy.Demographicandclinical
characteristicsofpatientsineachgroupareshowninTable
1.Asuccessfulaccessachievedin43(86%)and47(94%)
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Table 1. Demographic and clinical characteristics of study patients.

Variables Blind Fluoroscopy-Guided P 

Mean age (years) 30.3 ± 6.5 30.4 ± 7.8 .95

Male, no. (%) 31 (62) 32 (64) .84

Body mass index (kg/m2) 26.1 ± 4.3 26.7 ± 4.1 .48

Stone diameter (mm) 26.4 ± 5.1 25.8 ± 4.1 .52

Number of stones 1.3 ± 0.7 1.3 ± 0.6 .99

Stone location, no. (%)
          Superior ureter
          Pyelocalix
          Pelvic

9 (18)
14 (28)
27 (54)

8 (16)
18 (36)
24 (48)

.69

Hydronephrosis, no. (%)
          Mild
          Moderate
          Severe

9 (18)
16 (32)
25 (50)

17 (34)
14 (28)
19 (38)

.18

Left side stone, no. (%) 25 (50) 23 (46)
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patients (94%) in groups 1 and 2, respectively (P = .18).
All sevenpatients inblindgroupwithunsuccessfulaccess
underwentfluoroscopyguidedPCNLatthesameoperation
time.Also, the threepatientswithfailedaccess ingroup2
successfullymanagedwithfluoroscopicguidedPCNLinan-
othersessionofoperation.Theaveragenumberofpercuta-
neouspunctures±SDneededtofindthecollectingsystem
was1.8±0.9/caseingroup1and1.5±0.7/caseingroup2
(P=.11).Bothmeanaccesstimeandmeanoperationtime
werestaticallysimilaringroup1andgroup2.Successrate
ofprocedurewas80%ingroup1and88%ingroup2(P = 
.275).Whenmoderatetoseverehydronephrosiswaspresent,
optimalexposuretoureteropelvicjunctionwaspossibleeven
fromthelowerpolebygentlyturningthenephroscopeand
Amplatzsheath.
Intraoperativebleedingoccurredin2patients(4%)ingroup
1andonepatient(2%)ingroup2,whichwerecontrolledby

tractdilationwithballoondilator.Noneof thepatientsex-
periencedpostoperativebleeding.Urinarycollectiondevel-
opedinonepatientingroup1,sotheureteralstentremained
for4daysandthepatientdischargedwithoutcomplication.
One (2%) patient in each group experienced sepsiswhich
weretreatedwithbroadspectrumantibiotics.Detailsofthe
treatmentsineachgrouparesummarizedinTable2.Ofpa-
tientswithfailedPCNL,12patientsunderwentclassicPCNL
andSWLperformedin4patients.

DISCUSSION
Recently, PCNL considered as a safe and efficientmodal-
ityformanagementofvarioustypesofrenalstonedisease.
(14)ThefirststepinPCNLisaccesstothecollectingsystem
whichisusuallyachievedusingfluoroscopy.(5)Insertionof
anephrostomytubeunderfluoroscopyaccompanieswitha
successrateof90-98%.(5,15)

Blind Access Percutaneous Nephrolithotomy  |  Karami et al

Table 2. Intraoperative and postoperative data of study subjects. 

Variables Blind Fluoroscopy-Guided P 

Access, no. (%) 
 Direct
  Middle calyx 
  Inferior calyx

2 (4)
37 (74)
11 (22)

0
41 (82)
9 (18)

.30

Mean hemoglobin level (mg/dL)
  Before operation
  After operation
  Change

12.8 ± 1.3
11.8 ± 1.2
-0.96 ± 0.3

12.6 ± 1.1
11.9 ± 1.0
-0.82 ± 0.3

.40

.65

.20

Intraoperative bleeding, no. (%) 2 (4) 1 (2) NS

Postoperative sepsis, no. (%) 1 (2) 1 (2) NS

Postoperative bleeding, no. (%) 0.0 0.0 NS

Injury to adjacent organs, no. (%) 0.0 0 NS

Pyelocalyceal system disruption, no. (%) 1 (2) 0.0 NS

Mean access time (minutes) 3.3 ± 0.5 3.6 ± 0.7 .15

Unsuccessful access, no. (%) 7 (14) 3 (6) .18

Mean operation time (minutes) 35.2 ± 4.6 38.9 ± 4.1 .10

Mean hospital staying (days) 2.7 ± 0.3 2.9 ± 0.3 .14

Success rate, no. (%) 40 (80) 44 (88) .275

Key: NS, not significant.
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Manystudieshaveinvestigatedmethodsforloweringthedose
ofX-rayused inPCNL,suchasPCNLunderultrasonogra-
phy guidance(15,16)andblindPCNL.(9-12).This isbecauseof
adverseeffectsofradiationtohumantissues.Previousstud-
ieshavebeenshownoperatingroompersonnelarewithinsafe
radiationdoselimitsduringPCNL.(8,17,18) In order to the del-
eteriouseffectsofradiationontissue isnotdosedependent,
surgicalteamshouldALARAdoseofradiation.(8)

ChienandBellman(9)performedblindaccessnephrostomy
in 26 patientswith hydronephrosiswithout any significant
complication. In this study nephrostomieswere performed
onhydronephrotickidneys,butthedegreeofhydronephrosis
whichcouldaffectthesuccessrate,hadnotbeendetermined.
They reported98%success ratewith themeanpuncturing
attemptsof2.5perpatient.Directaccesstotherenalpelvis
wasachievedin75%ofthecases.
McDougall and colleagues(19) suggested blind access in cases 
withobstructionorstrictureoftheureter,abnormalanatomy
oftheureteralorifice,orwhentherequiredequipmentforthe
standardapproachisnotavailable.Intheirexperience,blind
accessachievedbyinsertionofa22FChibaneedlewitha
90°angle,1cmto1.5cmlateral tolumbar1vertebra,for
antegradeproceduresorcontrastmediuminjection.
Inoursurgicalteam’sexperienceontreatmentofimpacted
upperureteralcalculi>1cmwithblindaccessPCNL,both
successrateofachievingaccessandprocedurewere100%
withoutanymajorcomplication.(11)Itmeansthatinexperi-
encedhand,blindaccessPCNLcouldbeperformedwithno
needtospecialinstruments,andachievedahighsuccessrate
in a shortperiodwithminimalmorbidity especially in the
presenceofmoderate to severehydronephrosis. Inanother
study(12)weusedblindaccessforPCNLin128patientswith
staghornorpyelocalicealstonewithmoderatetoseverehy-
dronephrosiswhichresultedinnearlysuccessrateof90%.
Accesswas accomplishedby touching the stoneswith the
needle,incaseswithalargepelvisandstaghornstone.
Inaclinical trial study,Basiriandcolleagues(10)compared
blind accesswith classic fluoroscopic PCNL.The success
rateofbothachievingaccessandprocedureinblindaccess
groupwere62%and100%,respectively;withnocomplica-
tionsoftheinitialaccesstothesystem.Thenumberofpunc-
turingattemptswasnotdifferentbetweenthe2groups.
Mousavi-Bahar and colleagues(20) reported success rate of

87%in62casesofkidneycalculuswhounderwentblindac-
cessPCNL.
Inthisstudy,successratewas80%and88%andsuccessful
accesswas86%and94%inblindandfluoroscopicPCNL,
respectively.All seven patientswith failed access in blind
PCNLgroupunderwentfluoroscopiconeatthesameoperat-
ingsessionwithstoneclearanceof100%.Ourstonefreerate
wassimilartoChienandBellman’sstudy(9)butitwasmore
thanBasiri and colleagues’ report.(10)The access ratewas
comparableinthesestudies.However,inabilitytodesigna
doubleblindclinicaltrialandlownumberofcaseswerethe
majorlimitationsofourstudy.

CONCLUSION
ItseemsthatblindaccessisasafeandeffectivePCNLmeth-
od thatcouldbeperformedbyskilledendourologist,espe-
ciallyforpatientwithlargehydronephrotickidney.
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Comment on

Blind versus Fluoroscopy-
guided Percutaneous Neph-
rolithotomy: A Randomized 
Clinical Trial

I applaud the randomized design, but the au-

thorsshouldincludeapoweranalysisofwhy

fiftypatientsperarmwereused.Whatlevelof

differencedid theywant todetectandwhat is the

primary endpoint?Fluoroscopyaccesswasmore

successful,andthereasonitmaynotbesignificant

isasmallsamplesize.Stone-freeratesarebestas-

sessedonpost-operativecomputedtomography,not

kidney-ureter-bladder X-ray. The stone free rates

maynotbeasgoodassuggested.Interpolaraccess

isusuallyonlydesirableforureteropelvicjunction

proceduresandoftenisnotagoodangleforother

stone burdens. In addition these patients had a low 

bodymass index and a small stone burden and I

wonderhowwellthiswouldworkwithlargerpa-

tients and a larger stone burden.


