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Kidney Sparing Surgery for Urothelial 
Carcinoma of the Pyelocalyceal System: 
Is There a Role for Open Techniques? Re-
sults from a Small Series
Stefan Latz, Stefan Hauser, Stefan C. Müller, Guido Fechner

Purpose: To evaluate individually tailored open nephron-sparing surgical techniques for
urothelialcarcinomaofthepyelocalycealsystem(UCPCS).

Materials and Methods:Fourpatientsunderwentnephron-sparingsurgeryforUCPCSin-
cluding,openpartialresectionofthepyelonwithperitonealreconstruction,partialnephrec-
tomy,openpartialresectionofthepyelonwithkidneyautotransplantation,combinedopen
resection and calicoscopic laser coagulation. 

Results:Recurrence-freesurvivalwas24monthswithoutanyimpairmentofkidneyfunction
in all patients. 

Conclusion:Opennephron-sparingsurgeryforUCPCSshouldbetakenintoconsideration
forselectedcases.
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INTRODUCTION

Radical nephroureterectomy (RNU)with excision
ofabladdercuffisconsideredasstandardtreat-
ment for urothelial carcinoma of the pyelocal-

yceal systemforbest survival.(1)According to the riskof
potentialovertreatmentespeciallyinlowgradetumorsless
invasive kidney-sparing strategies have been introduced
successfully for selected cases.(2) Both percutaneous and
ureteroscopictreatmentcouldshowefficientcancercontrol
butrelevantriskofrecurrenceandprogression.Asaconse-
quence,Cutressandcolleaguesconcludedfromasystemat-
icreviewthatendoscopickidneysparingtreatmentshould
be limited to imperative indications in the context of the
patient'soveralllifeexpectancyandcompetingcomorbid-
ity.(3) In contrast, in patients with distal ureteric urothelial 
carcinomaRNUhasbeencompletelyreplacedbysegmen-
tal ureteric resection followed by ureteroneocystostomy.
HereexcellentresultscomparabletoRNUareprovidedin-
dependentoftumorstageandgrade.(4)Wereportonasmall
seriesofselectedpatientswithurothelialcarcinomaofthe
pyelocalycealsystemandimperativeindicationsforkidney
sparingsurgerywhounderwentopensurgerywithindividu-
allyadjustedtechniques.

MATERIALS AND METHODS
Case 1
A55yearsoldfemalepatientpresentedwithapapillary le-
sionoftherightrenalpelvisasmetachronousmanifestationof
UCPCS.Fiveyearsbefore, invasiveurothelialcarcinomaof
theleftkidneywasdiagnosedandtreatedwithRNU.Preop-
erativeserumcreatininewas1.0mg/dL.Fortechnicalreasons
ureteroscopiclasercoagulationwasonlypartiallyfeasible.We
performedanopenresectionofthetumorbearingrenalpelvis
(classifiedaslowgradeurothelialcarcinomapTainthefinal
specimen)includingarightsidedcompleteureterectomyfol-
lowedbyanautotransplantationoftherightkidneyintheleft
iliacfossa.Urinarydrainagewasachievedbydirectpyelovesi-
costomy.A14French(F)stentwasplacedinthepyelovesicos-
tomyintraoperativelyandcouldberemovedonthe12th day 
aftersurgery.Clinicalcoursewasuneventful.In2012thereis
noevidenceofrecurrence.Routinefollow-upisperformedby
cystoscopyeasilypassingthepyelovesicostomyintoeachre-
nalcalyxwithaflexiblecystoscope(Figure1).

Case 2
Aftergrosshematuria transitionalcellcarcinoma(TCC)of
theupperurinarytractwasdiagnosedina60yearsoldmale
patientwithasinglekidney40yearsafterleftsidednephrec-
tomy for nephrolithiasis.Ureteroscopy gave evidence of a
TCCwithadiameterof3centimeterslocatedintherenalpel-
vis.Incontrasttoitslargevolume,thetumorwasconsidered
mostprobablyassuperficial.Preoperativeserumcreatinine
was1.3mg/dL.Thereforeweperformedopenpartialpye-
lonic resectionfollowedbyfreeperitonealflapreconstruc-
tionsupportedbygreateromentum.Aurinaryleakdemanded
percutaneousdrainagecombinedwithuretericstentingfor8
weekspostoperatively.Pathologistsdiagnoseda lowgrade
urothelialcarcinomapTainthefinalspecimen.In2012the
patientisrecurrence-freewithoutanyfunctionalimpairment
ofthekidney(Figure2).
Case 3
The main reason for initial clinical presentation in a 61
yearsoldmanwasgrosshematuriacausedbybladdercan-
cer.Completetransurethralresectionwascarriedoutandas
ahighgradepT1urothelialcarcinomawasfound,asecond
resectionwasplannedafter6weeks.Surprisingly,multifocal
tumorrecurrencewasdetected,includingurethraandupper
urinarytractonbothsides(Figure3).Preoperativecreatinine
was1.1mg/dL.Thusradicalcystectomyincludingurethrec-
tomywascarriedout.Topreventthepatientfromhemodi-
alysistherapy(andonhisstrongdemand),right-sidedneph-
roureterectomycombinedwithleftsidedurethrectomywas
performed.Multifocalurothelialcarcinomaoftheleftpyelo-
calyceal systemwas treatedwithcombinedopen resection
andintraoperativeopenpyeloscopiclasercoagulation.Anil-
ealconduitwassuturedtotheleftrenalpelvisforretrograde
pyeloscopicfollow-up(Figure4).A14Fstentplacedinthe
pyeloilealanastomosisintraoperativelywhichwasremoved
after12days.Postoperativecoursewasuneventful.Inthefi-
nalspecimenlowgradepTaurothelialcarcinomaoftherenal
pelvisandurethrawerediagnosed,respectively.Intheblad-
derpathologistsfoundalowgradeurothelialcarcinomapT1,
lymphnodenegative.Afterroutine3-monthlyretrogradepy-
eloscopyfor2yearsalesionofthelowercalyxsuspicious
forcarcinomainsituwasdetected.Fortechnicalreasonsa
biopsywasnotpossible, butbarbotagecytologygave evi-
denceofhighgradeTCC.Aweeklybacilluscalmette-guerin
(BCG)installationviauretericstentwasstarted,followedby
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BCGmaintenancetherapywhichisnowongoing.
Case 4
Ina60yearsoldwoman localizedurothelialcarcinomain
theuppercalyxoftherightkidneywasdiagnosed(Figure5).
Duetoascheduledchemotherapyformetastaticbreastcan-
cer,preservationofrenalfunctionwasmandatory.Preopera-
tiveserumcreatininewas1.3mg/dL.Fortechnicalreasons

ureteroscopic laser coagulationwas impossible.Therefore,
anupperpoleresectionofthekidneywasperformed(patho-

Figure 1. Cystoscope passing pyelovesicostomy (edge in foreground) 
facing the renal pelvis and calyxes after autotransplantation.

Figure 2. Retrograde uretreopyelography after partial resection 
of the renal pelvis and reconstruction with a peritoneal flap.

Figure 3. Intravenous urography with panurothelial transitional 
cell carcinoma.

Figure 4. Retrograde contrast filling of ileal conduit connected to 
the left renal pelvis.  
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logicaldiagnosis in thespecimenwas lowgradeurothelial
carcinomapTa).Besidesaprolongedurinaryextravasation
treatedwithuretericstentingfor4weeks,clinicalcoursewas
uneventful.In2012therewasnoevidenceofupperurinary
tracturothelialcarcinomarecurrencebutalowgradesuperfi-
cial bladder cancer was diagnosed and treated with transure-
thral resection. 

RESULTS
Inallpatientskidneysparingsurgeryforupperurinarytract
TCCwastechnicallyfeasibleandcouldbecarriedoutwith-
outseverecomplications.Nopatient receivedanyapplica-
tionofintracavitarydrugslikemitomycinintheearlypost-
operativeperiod.Forkidneysparingstrategyinallpatients
intraoperative frozen section with evidence of superficial
lowgradeTCCwaspresent.LowgradesuperficialTCCwas
confirmedinallpatientslaterinembeddedspecimen.Mean
recurrence-freefollow-upwas24months(range15-60).In3
single-kidneypatientsmeanserumcreatininevaluewas1.2
mg/dL(range0.9-1.4)oneyearpostoperatively.Noobstruc-
tionsoftheupperurinarytractorsymptomaticurinarytract
infectionswerereported.

DISCUSSION
EndoscopictreatmentofupperurinarytractTCChasdisad-
vantages,especiallyinlowercalyxtumorstechnicallimita-
tions (e.g.maximumendoscopebendingwith laser probe)
aremet.Follow-upisdifficultassensitivityofbothintrave-
nousurographyandcomputed tomography is lowinsmall
lesions.(5) Incaseofsuspiciousresultsof imaging,ureteral
instrumentationlikediagnosticpyeloscopyisnecessary.Our
mainaim in twopatientswith singlekidneywas tocreate
aneasyaccess to theupperurinarytractboth tofollow-up
andforoccasionalendoscopictreatmentincaseoftumorre-
currence.Inthesepatientstheaimhasbeenreachedbyau-
totransplantationwith pyelovesicostomyor anastomosis of
anilealconduittotherenalpelvis,respectively.Asamajor
advantage,duringthefollow-upperiod,easyendoscopicac-
cesstotherenalpelvisorcalyceswaspossibleasanoutpa-
tient procedure without general anesthesia. Discussing onco-
logicalresultsofnephron-sparingsurgery,theideaoftumor
cellseedinghastobetakenintoaccount.Intransurethralre-
section,thishistorical(andtheoretical)hypothesisisaccused
fortumorrecurrenceandmaybetransferredtoendoscopic
ablation ofUCPCS.(6) In open or laparoscopic surgery for
urothelialcarcinomatumorcellseedingisafrequentlydis-
cussedissue.Althoughworldwidesurgeonsareafraidofthis
phenomenon,thereisonlylittleevidence.Availabledataare
restrictedtocasehistoriesdescribingextravesicaltumorim-
plantationorport-sitemetastasisaftersurgeryforurothelial
carcinoma.(7-9)Thereforetheclinicalrelevanceofthe`seed-
ing-theory` remains unclear.Althoughour study is limited
bythesmallnumberofpatientswewouldliketoencourage
urologicalsurgeonsconsideringopensurgeryforTCCofthe
upper urinary tract in selected cases. 

CONCLUSION 
Transitionalcellcarcinomaoftheupperurinarytractisarare
entity,butifdiagnosed,usuallytreatedwithnephroureterec-
tomy.Inselectedcasesnephronsparingsurgeryispossible.
All4patientsreported,underwentvarioustailoredopenop-
erationswithexcellentcancercontrolandfunctionalresults
keepingadequaterenalfunction.
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Figure 5. Transitional cell carcinoma of the right upper renal 
calyx in magnetic resonance imaging.
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