
1415Vol. 11    |    No. 02    |     March- April 2014    |UROLOGY  JOURNAL

Department of Urology, Gradu-
ate School of Medicine and 
Pharmaceutical Sciences for 
Research, University of Toyama, 
2630 Sugitani, Toyama 930-
0194, Japan.

Tetsuo Nozaki, Akihiro Morii, Yasuyoshi Fujiuchi, Hideki Fuse

The Effect of Selective Renal Parenchy-
mal Clamping during Laparoscopic Par-
tial Nephrectomy on Early Postoperative 
Renal Function: A Preliminary Report

Corresponding Author: 

Tetsuo Nozaki, MD 
Department of Urology, Gradu-
ate School of Medicine and 
Pharmaceutical Sciences for 
Research, University of Toyama, 
2630 Sugitani, Toyama 930-
0194, Japan.

Tel: +81 76 434 2281 
Fax: +81 76 434 5039 
E-mail: nozaki0921@yahoo.
co.jp

Received April 2013
Accepted October 2013

Purpose:Amajorconcernwhenperforminglaparoscopicpartialnephrectomy(LPN)ispoten-
tialpostoperativerenaldysfunction.Theobjectiveofthisstudywastocomparetheeffectsof
LPNwithselectiverenalparenchymalclamping(SRPC)(LPNSRPC)andLPNusingmicro-
wavetissuecoagulation(MTC)(LPNMTC)onpostoperativerenalfunction.

Materials and Methods:Thisstudyincluded12patients(5menand7women)whounder-
wentLPNSRPC(n=6)orLPNMTC(n=6)forexophytictumors.Renalscanningwithtechne-
tium-99mdiethylenetriaminepentaaceticacid(Tc-99mDTPA)wasperformedpreoperatively
andpostoperativelyat1monthinallpatients.

Results:Themeantumorsize,surgicalduration,andintraoperativebloodlossweresimilar
inbothgroups.IntheLPNMTCgroup,althoughnotsignificant,themeanpostoperativeglo-
merularfiltrationrate(GFR)valuesintheaffectedkidneysweredecreasedcomparedtothe
preoperativevalues.Whenevaluating theaffected renal functionbysplit function (SF), the
meanpostoperativeSF in theaffectedkidneyswassignificantlydecreasedcompared to the
preoperativevalue.IntheLPNSRPCgroup,themeanpostoperativeGFRandSFintheaffected
kidneyswerenotsignificantlychangedcomparedwiththepreoperativevalues

Conclusion: Our preliminary experience demonstrates that LPNSRPC facilitates maximal
nephron-sparingsurgerywithoutcollateralthermaldamagecausingrenalimpairment.

Keywords:nephrectomy;methods;laparoscopy;bloodloss;pilotprojects;carcinoma;renal
cell;kidneyneoplasms;surgery;treatmentoutcome.
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INTRODUCTION

Partial nephrectomy (PN) is recognized as a stand-
ardofcarefor localizedsmall renalmasses.(1)Re-
cently,laparoscopicpartialnephrectomy(LPN)has

beenshowntohaveequivalentoncologicaloutcomesand
improvedmorbiditycomparedtotheopentechnique.(2) As 
a promisingminimally invasive nephron-sparing surgery,
LPNisgainingpopularity in the treatmentofselect renal
tumors.Furthermore,renalfunctionappearstohaveahigh
effect on non-cancer-relatedmortality, and anothermajor
concernofLPNismaximumpreservationofresidualrenal
function.(3)Inparticular,whenapplyingLPNtoagrowing
numberofpatients inanagingcohortwithahighpreva-
lenceofpreoperativelatentorapparentchronicrenalinsuf-
ficiency,postoperativerenalfunctionshouldbeconsidered
inalltreatmentdecisions.(4)However,todate,noLPNsat-
isfiesallthecriteriaforclinicalpractice.
Recently,Simonandcolleaguesreportedanoveltechnique
ofselectiveclampingtoestablishregionalischemiainLPN,
usingthelaparoscopicSimonclamp(AesculapAG,Tuttlin-
gen,Germany).(5)The laparoscopicSimonclamp isnewly
developedandincludesastandardlockingratchethandleand
anopenjawdiameterof70mm.Theclampcanbeplaced
alongtherenalparenchymaimmediatelysurroundingthere-
nalmass,thuscreatingregionalischemiaandlimitinginjury
to thepreservedportionof thekidney.LPNwith selective
renal parenchymal clamping (LPNSRPC) using the lapa-
roscopicSimon clampmay thusminimizepotential injury
totheunaffectedportionofthekidney.However, itseffect
onrenalfunctionremainsunknown.Themainobjectiveof
thisstudywastoevaluatetheeffectofLPNSRPConpost-
operative renal function using technetium-99m diethylen-
etriaminepentaaceticacid(Tc-99mDTPA)scanning.Asthe
majorityof patientswhoundergoLPNhave a functioning
contralateralkidney,assessmentofpostoperativecreatinine
levels to determine the effect ofLPNon renal function is
equivocal, since serum creatinine conveys the total renal
function,whichwouldbeaffectedbythecontralateralkid-
ney.To evaluate thepostoperative functionof the affected
kidneyseparatelyfromthenon-affectedkidneyisimportant
toexamine thespecificutilityofLPN.TheTc-99mDTPA
renographyisacommonlyacceptedandsimplemethodfor
measurementofindividualrenalfunction.Itprovidesnota-
bleinformationsuchasquantitativeindividualrenalfunction

and pathophysiologic changes of the kidney.(6) Moreover,
calculationofSFonthebasisofrenalscanshowsthefunc-
tionsofeachkidneyseparatelyandthusmoreaccuratelyre-
flectstheinfluenceofsurgeryontheaffectedkidney.(7)Tothe
bestofourknowledge,thisisthefirstreporttoevaluatethe
effectofLPNSRPConrenalfunction.Wealsocomparedthe
changesinrenalfunctionbetweenLPNSRPCandLPNusing
microwavetissuecoagulation(MTC)(LPNMTC).

MATERIALS AND METHODS
Study Subjects
FromOctober 2010, 12 consecutive patients (5men and 7
women;meanage62.8±13.6years;range36-77years)were
enrolledinthisstudy.SixpatientswhowereundergoingLPN-
SRPCwerecomparedwith6patientswhowereundergoing
LPNMTC. All patients had undergone preoperative spiral
computed tomography (CT)with 3-dimensional reconstruc-
tionormagneticresonanceimaging(MRI)topreciselydelin-
eate therenalmass.Thecomplexityof therenal tumorwas
classifiedusingtheR.E.N.A.L.nephrometryscoringsystem.
(8)Thepresenceofperipherallylocated,solitary,smallrenal
tumorswastheoperativeindicationforLPNSRPC.InLPN-
MTC,inordertoavoidunexpectedthermaldamagetothecol-
lectingsystem,operativeindicationswereexophyticrenaltu-
morswithadequateinterveningrenalparenchymaasfarasthe
renalcollectingsystem(<10mm).Table1showsthepreop-
erativepatientcharacteristicsandrenaltumordata.LPNSRPC
patientsweregenerallyyoungerthanLPNMTCpatients,but
thedifferencewasnotstatisticallysignificant(P=.200).There
wasnosignificantdifferenceintumordiameterandnephrom-
etryscoreseenbetweentheLPNSRPCandLPNMTCgroups
(P = .878 and .614, respectively). In theLPNSRPCgroup,
therewas1caseoftheimperativecase.
Weprospectivelyevaluatedtheeffectsonrenalfunctionusing
Tc-99mDTPAscanningpreoperativelyandpostoperativelyat
1monthinallpatients.Splitfunction(SF)wascalculatedfrom
renograms.AllresultsareexpressedasmeanandSD.Statisti-
calsignificancewasdeterminedusing theWilcoxonsigned-
ranktestbetweenpreoperativeandpostoperativerenalvalues.
A Pvalueof<.05wasconsideredstatisticallysignificant.
LPNSRPC Surgical Technique 
After administration of general anesthesia, the patientwas
placedinthelateraldecubitusposition.Bothtransperitoneal
and retroperitoneal approaches were used according to the 
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surgeon’sdiscretion.Atfirst, thekidneywasdissectedcir-
cumferentially and fullymobilized.The renal pediclewas
not routinely dissected.After incising the Gerota’s fascia
toexposetherenalmass, thelaparoscopicultrasonography
usinga5-10MHzflexible laparoscopic transducer(Aloka,
Wallingford, CT, USA) was performed to identify the tu-
mor locationand thesurgicalmargins.Then,12-mmports
wereplacedintheidealsitetoclamptherenalparenchyma.
Usingelectrocauteryscissors,theincisionlinewasmarked
circumferentiallyapproximately1cmfromthetumormar-
gins on the renal capsule. The laparoscopic Simon clamp
wasintroducedthroughthe12-mmporttoallowforclosure,
anditwaslockedinplacealongthetumormargininorder
tocreate regional ischemia (Figure1).Because thekidney
was fullymobilized, once theSimonclampwas closed, it
allowed for rotation of the kidney, thus providing optimal
tumorvisualizationandfacilitatingtumorexcision.Thepre-
servedportionofthekidneywasperfusednormally;there-
fore,thetumorcouldberemovedwithoutanyhurryorfear
ofrenalischemia.TheSimonclampprovidedauniformand
constantpressureoverthelengthofthejaws,permittingcold
excisiontobeperformedinanearlybloodlessfield(Figure
2).After complete tumor excision, biopsy specimens from
the tumorbedwere sent for frozen-section study.The jaw
pressurewasthentemporarilyreducedtobettervisualizethe
bleeding site, which was then cauterized by bipolar electro-
cautery.Ifnecessary,ongoingbleedingfromtheinjuredves-
selswasrepairedusingfigure-of-8sutureswith4-0Vicryl.
Afterachievinggoodhemostasis,theSimonclampwasre-

moved.Thepresenceofurine leakagewas investigatedby
injectingindigotindisulfonatesodiumintravenously.Ifentry
intothecollectingsystemwasnoted,intracorporealfreehand
suturerepairofthepelvicalycealsystemwasperformed.Pa-
renchymalsuturesusing2-0Vicrylsuturesonasmallhalf-
circle(SH)needlewereplacedforcross-compressionalong
thedefect.RolledSurgicelbolsterswerethenappliedtothe
tumorbed,andthepledgetedparenchymalsuturesweretied
downacrossthebolsterstoprovideadditionalcompressive
hemostasis.Thetumorwasplacedinanendoscopic-bagde-
viceandremoved.Adrainwassubsequentlyplaced,andthe
portsiteswereclosedintheroutinefashion.
LPNMTC Surgical Technique 
Both transperitoneal and retroperitoneal approaches were
usedaccording to the surgeon’sdiscretion.Afterobtaining
tumorexposure,througha5-mmport,alaparoscopicMTC
probe(MicrotazeOT-110M,AswellCo.,Osaka,Japan)was
introduced.TheMTCbendsatitsdistalnear-objectendand
causesthermalcoagulationoftissuesusingmicrowaveener-
gy(2,459MHz).Thisenergyistransmittedfromagenerator
throughacoaxialcabletoaprobe,whichconsistsofahand
piece and a needle-like electrode.The rapid oscillation of
waterparticlescausedbymicrowavesresultsinahightem-
perature, inducing cone-shaped tissue coagulation around the 
needlethatis7-10mminwidthwithoutanycarbonization.In
LPN,MTCwasappliedperipherallytothehealthyparenchy-
ma surrounding the tumor with circumferential punctures,
producingcoagulationofaconical-shapedportionoftissue.
Subsequently, the base of the tumorwas resected using a
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Figure 1. The laparoscopic Simon clamp was placed at a distance 
from the tumor edge. 

Figure 2. The resection of the tumor could easily be performed 
in a nearly bloodless operative field. 
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combinationofconventional5-mmlaparoscopicscissorsand
bluntdissectionwithalaparoscopicaspiratorwithoutclamp-
ingtherenalpedicle.Aftercomplete tumorexcision,biop-
siesfromthetumorbedweresentforfrozen-sectionstudy.
Thepresenceofurineleakagewasinvestigatedbyinjecting
indigotindisulfonate sodium intravenously. After confirm-
ing complete hemostasis and clear margins, the specimen
wasplacedinthelaparoscopicbagandretrievedthroughthe
abdominalincision.InLPNMTC,theapplicationofbolster,
sealant,orparenchymalstitcheswasnotnecessary.

RESULTS 
Table2showssurgicaloutcomesforpatientswhounderwent
LPNSRPCandLPNMTC.BothLPNSRPCandLPNMTC
weresuccessfulinallpatients,andconversiontoopensur-
geryorischemicLPNwasnotrequired.Therewerenosig-
nificantdifferencesinthemeanoperativetime,meanblood
lossandmeanHbdecrease.IntheLPNSRPCgroup,themean
selectiveclampingtimewas48.8±11.3min(44-59min).All
patientshadnegativesurgicalmargins.Postoperativecom-
plicationssuchasdelayedhemorrhage,arteriovenousfistula,
andurinaryleaksdidnotdevelopinanyofthepatients.
Table3showstheperioperativerenalfunctiondata.Inboth

groups,themeanpostoperativecreatininedidnotsignificant-
lydifferfromthepreoperativevalues.Noneofthepatients
developedacuterenalfailureduringthepostoperativeperiod.
Inbothgroups,themeanpostoperativeglomerularfiltration
rate (GFR)ofbothkidneys calculated from the renal scan
wasnotsignificantlychangedcomparedtothepreoperative
values.
IntheLPNSRPCgroup,themeanpostoperativeGFRvalues
intheaffectedkidneysdidnotsignificantlydifferfromthe
preoperativevalues(41.4±18.5mL/minvs.38.7±17.7mL/
min,P=.562).Whenevaluatingeachkidneyseparatelyus-
ing the renal scan, SFmore accurately reflected the effect
ofsurgeryontheaffectedkidney.(7)Themeanpostoperative
SF in the affected kidney was not significantly decreased
comparedtothepreoperativevalue(48.8±9.8%vs.51.9±
5.3%,P=.312).Inaddition,meanpostoperativeSFinthe
non-affectedkidneywasnotsignificantlychangedcompared
with thepreoperativevalue(48.0±5.3%vs.51.2±9.8%,
P=.311).IntheLPNMTCgroup,althoughnotsignificant,
themeanpostoperativeGFRvaluesintheaffectedkidneys
calculatedfromtherenalscanswerereducedascomparedto
thepreoperativevalues(29.6±8.8mL/minvs.36.8±10.8
mL/min,P=.093).Intheaffectedkidneys,meanpostopera-

Table 1. preoperative patient characteristics and renal tumor data.

Age Sex Side Tumor Size (mm) Nephrometry Score Approach Pathology

LPNMTC

1 79 M Lt 20 4 T CCC

2 81 M Lt 25 6 R CCC

3 59 M Rt 18 7 T CCC

4 49 M Rt 25 5 T Chromophobe RCC

5 68 M Rt 23 6 R CCC

Mean ± SD        68.0 ± 12.2 21.8 ± 0.2                5.83±1.16

LPNSRPC

6 49 F Lt 25 6 R Hemorrhagic renal cyst

7 36 F Lt 20 7 T CCC

8 62 M Lt 23 5 T CCC

9 77 F Lt 26 4 T CCC

10 62 F Lt 21 6 T Papillary RCC

11 60 F Lt 14 5 T CCC

Mean ± SD     57.7 ± 13.9                                               21.5 ± 4.3                 5.60 ± 1.14

Keys: LPNMTC, laparoscopic partial nephrectomy using microwave tissue coagulation; LPNSRPC, laparoscopic partial nephrectomy with selective renal 
parenchymal clamping; T, transperitoneal; R, retroperitoneal; CCC, clear cell carcinoma; RCC, renal cell carcinoma; Lt, left; Rt, right; M, male; F, female.
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tiveSFvaluesweresignificantlydecreasedcomparedtothe
preoperativevalues(39.7±6.5%vs.48.4±4.9%,P<.05).
Ontheotherhand,meanpostoperativeSFinthenon-affected
kidneywassignificantlyincreasedcomparedwiththepreop-
erativevalue(60.3±6.5%vs.51.3±4.5%,P<.05).
Meanfollow-upsforLPNSRPCandLPNMTCwere14.5±
9.3and17.2±4.8months,respectively(P =.568).Postop-
erativeCTwasperformedtoscreenforanyrecurrenceevery
6 months. However, no patient demonstrated local recur-
renceordistantmetastasisduringthefollow-upperiod.Inthe
LPNSRPCgroup,postoperativeCTdidnotshowthebands
of non-enhancing renal tissue along the surgical margins.
However,intheLPNMTCgroup,postoperativeCTshowed
bandsofnon-enhancingheat-damagedrenaltissuemeasur-
ing5to10mminwidthalongthesurgicalmargins.

DISCUSSION
AsLPNgainswidespreadacceptance,thereisagreatneed
foranovel surgical technique that is reliableandprovides
bloodlessresectionoftherenalparenchymawithoutdamag-
ingtheresidualrenaltissue.Therehavetraditionallybeen3
differenttechnicalstrategiesforLPN.
The complete renal ischemic technique involves clamping
therenalvessels.However,amajorconcernisthedurationof
renalischemiaafterhilarclamping,whichgenerallyrequires
20-30min.Sincethistechniqueisverycomplex,including
complete tumorresection,ensuringhemostasis in therenal
parenchymaandintracorporealfreehandsuturerepairofthe
pelvicalycealsystemandapproximationoftherenalparen-
chyma,itmaynotalwaysbeeasytoperformLPNwithinthe
limitedwarmischemiatime.Ithasbeenreportedthatifthe
warmischemiatimeisprolongedduringLPN,thefunctional
damagetotheaffectedkidneyisprogressiveandcanbeir-
reversible.(9)

In thenon-ischemic technique,avarietyofenergysources
maybeusedasanadjunctivemeasuretominimizehemor-
rhage, including ultrasonic shears,(10) water-jet dissector,(11)

diode laser,(12)floating-ball radiofrequencydissector(13)and 
radiofrequencycoagulation.(14)Resectionofthetumorwith-
out inducing ischemia is feasible insmallandperipherally
locatedrenalmasses.However,itcanbedifficulttoobtain
adequate hemostasis and another possiblemajor drawback
iscollateralthermaldamagetosurroundingstructuresdueto
excessiveburningorcharringofthetissue.
LPNSRPCpermitsnormalbloodperfusionoftheunclamped
kidneyduringLPN.Thus,amajorportionofthekidneyis
sparedfromischemia,whichtheoreticallypreventstheinher-
entproblemofischemicdamage.However,LPNSRPC’sef-
fectonrenalfunctionisnotwellknownandrequiresfurther
studies.(5,15,16)

IntheLPNSRPCgroup,GFRandSFintheaffectedkidney
werenotsignificantlydifferentpostoperativelyaccordingto
renal scanning. Postoperative CT in the LPNSRPC group
did not show bands of non-enhancing renal tissue along
thesurgicalmargins,asopposedtointheLPNMTCgroup.
Furthermore,coldexcisioncanbeperformedinabloodless
operativefieldusingthistechnique.Coldexcisionmaymini-
mizecollateralthermaldamagetothesurroundingstructures.
Moreover,duringhemostasis,thejawpressurecanbetem-
porarilyreducedtobettervisualizethebleedingsite,which
might prevent excessive burning or charring of the tissue.
The Simon clamp provides uniform and constant pressure
overthelengthofthejawsandisthereforeunlikelytocrush
therenalparenchyma.Althoughtheclinicalsignificanceof
frozen-sectionanalysistoevaluateresectionmarginsduring
PN is controversial,we routinely performed intraoperative
pathologicalconsultation toensure thatweachievednega-
tivemargins.Therefore, themeanselectiveclampingtime,
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Table 2. The surgical outcomes.

LPNMTC (n = 6) PNSRPC (n = 6)  P 

Mean operative time (min) 209.1 ± 73.3 (105-326) 230.6 ± 38.9 (179-270) .540

Mean blood loss (mL) 26.6 ± 60.5 (0-150)                             50.0 ± 45.1 (0-100) .84

Mean  Hb decrease (g/dL)                0.5 ± 1.7 (0.1-2.6)                               1.3 ± 0.7 (0.1-2.0) .48

Keys: LPNMTC, laparoscopic partial nephrectomy using microwave tissue coagulation; LPNSRPC, laparoscopic partial nephrectomy with selective renal parenchymal 
clamping; Hb, hemoglobin.
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whichincludedpathologicalconsultationofabiopsytaken
fromthetumorbed,wasrelativelyprolongedincomparison
to other clinical reports of LPNSRPC.(16) Our study find-
ings indicated that prolonged parenchymal clamping does
not impair the postoperative renal function of the affected
kidney.Therefore,ourpreliminaryresultsdemonstratedthat
LPNSRPCpreservedthemaximumrenalfunctionoftheaf-
fectedkidney.Inparticular,LPNSRPCwouldbepreferable

forpatientswithpre-existing renal impairmentandelderly
patients. Additional studies, including larger cohorts, are 
needed to support our results. 
In Japan,MTC iswidely used in non-ischemicLPN.(17,18)

In our series, SF in the affected kidneys of theLPNMTC
groupweresignificantlydecreasedpostoperatively,accord-
ingtotherenalscan.Inaddition,postoperativeCTshowed
bandsofnon-enhancingheat-damagedrenaltissuemeasur-

Table 3. Preoperative and postoperative renal function data of LPNSRPC and LPNMTC.

Variables LPNMTC (n = 6) P LPNSRPC (n = 6) P

Mean serum creatinine (mg/dL) .732*

Preoperative 0.88 ± 0.16 (0.7-1.1) 0.96 ± 0.91 (0.5-2.8)

.750** .250**

Postoperative 0.92 ± 0.21 (0.8-1.3)

.676*

Renal Scan data

Total Kidney .984*

Mean preoperative GFR 77.0 ± 25.7 (48.3-111.8) 77.3 ± 37.9 (14.5-124.3)

.843** .062**

Mean postoperative GFR    74.9 ± 21.0 (50.7-102.8) 90.6 ± 55.7 (17.7-137.5)

.424*

The affected kidney

Mean preoperative GFR 36.8 ± 10.8 (25.2-51.8) 38.7 ± 17.7 (8.9-9.0)

.093** .562**

Mean postoperative GFR  29.6 ± 8.8 (16.5-40.2) 41.4 ± 18.5 (11.9-61.1)

.191*

.268*

Mean preoperative SF 48.4 ± 4.9 (38.8-52.1) 51.9 ± 5.3 (47.5-61.4)

< .05** .312

Mean postoperative SF 39.7 ± 6.5 (31.8-47.8) 48.8 ± 9.8 (43.4-67.1)

.089*

The non-affected kidney .891*

Mean preoperative GFR 40.1 ± 16.3 (23.1-16.3) 38.6 ± 20.4 (5.6-65.3)

.218**  < .05

Mean postoperative GFR 45.2 ± 13.9 (29.8-62.6) 48.3 ± 23.7 (5.8-77.8)

.793*

.274*

Mean preoperative SF 51.3 ± 4.5 (47.9-60.2) 48.0 ± 5.3 (38.6-53.2)

< .05** .311

Mean postoperative SF 60.3 ± 6.5 (52.2-68.2) 51.2 ± 9.8 (32.9-61.1)

.089*

Keys: LPNMTC, laparoscopic partial nephrectomy using microwave tissue coagulation; LPNSRPC, laparoscopic partial nephrectomy with selective 
renal parenchymal clamping; GFR, glomerular filtration rate; SF, split function.
* LPNMTC vs. LPNSRPC.
** Preoperative vs. postoperative.
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ing5to10mminwidthalongthesurgicalmargins.Nanri
andcolleaguessuggestedthatrenaldamageinducedbyMTC
comprises not only necrosis but also apoptotic changes.
WhenperformingtheLPNMTC,itmustbeconsideredthat
renal thermaldamagecausedbyMTCmayspreadbeyond
thesurgeon’sexpectations.(19)Ontheotherhand,SFinthe
non-affectedkidneywassignificantly increased.Therefore,
therenalfunctionofthenon-affectedkidneymightcompen-
satefordysfunctionontheaffectedkidney,postoperatively.
Furthermore,atumorincontactwiththecollectingsystem
wouldbeunresectableusing this technique,becausesutur-
ingtherenalpelvicmucosacanbedifficultaftercoagulation
usingtheMTC.LPNMTCcanbeoneoftheusefulmodali-
tiesforthetreatmentofrenaltumorbecauseofitstechnical
feasibility and adequate hemostasis.However, the surgeon
mustbear inmind that theMTCcouldcauseheat-induced
apoptosisoverunexpectedlywidearea.
Withtheexceptionofclampingtherenalartery,theremaining
surgicalprocedureoftheLPNSRPCissimilartoLPNwithis-
chemia,includingcompleteresectionoftherenaltumor,hemo-
stasisfromtherenalparenchyma,andintracorporealfreehand
suturerepairofthepelvicalycealsystemandapproximationof
therenalparenchyma.WerecommendthatLPNSRPCshould
beperformedbyhighlyexperiencesurgeonswithskillsinlap-
aroscopicsuture.IncomparisonwithLPNwithischemia,the
Simonclampgraspstheentirekidney,andtherefore,itisnec-
essarytofullymobilizethekidneyevenwithintheconfinesof
thelimitedspace.Thedirectionandangleofthekidneycould
beeasilychangedinatimelymanner,thusfacilitatingprecise
tumorexcisionandintracorporealfreehandsuturewithoutany
hurryorfearofrenalischemia.
LPNSRPC has several limitations. First, this technique
cannotbeappliedtocentralorhilar tumorsbecauseof the
impossibilityofplacingtheclamp.Thistechniqueisbetter
suitedforpolartumorsorsmallexophytictumorslocatedon
thelateralconvexityofthekidneywheresomedegreeofis-
chemiaoccursinthenormaltissuealso.Second,incomplete
regionalischemiamaycauseexcessivebleedingduringLPN.
Therefore,specialconsiderationshouldbegiventotheideal
trocar location for clamp placement tominimize ischemic
damageduringLPN.Viprakasitandcolleaguesreportedthat
incompleteclampcompressionatthedistalaspectin3cases
resulted in excessivebleedinganddecreasedvisualization,
necessitatingparenchymalclampremovalandplacementofa

centralhilarclamptocompletetheprocedure.(16)Keepingthe
renalpediclewithvesseltapeisrecommendedforsafecom-
pletionofLPNSRPC,especiallyduringthelearningcurve.
It allows rapid application of laparoscopic bulldog clamps
ifbleedingshouldprecludesafeLPNSRPC.Flexibilitywith
regardtotheconversiontoLPNwithischemiaisnecessary
in caseswith difficulty in complete clamp compression or
unmanageable bleeding. Careful anatomical evaluation of
thelesionisessentialforoperativesuccess.Third,ourstudy
hasasmallnumberofpatients,and this isa limitation for
thisstudy.Thepresentstudywouldhavebeenenhancedbya
largerseriesofpatientstodemonstrablyprovetheefficacyof
thistechniqueanditsadvantages,includingreducedbleed-
ing,maximumpreservationofrenalfunctionintheaffected
kidney,andreducedoperativetime.Althoughweareencour-
agedby thepreliminaryfindingsofour experience, itwas
onlyassessedthesuperiorityofLPNSRPCwhencompared
withLPNMTCinearlypostoperativeperiod.Recently,off-
clamp,(20)orzero-ischemiaapproachtoLPN(21) has been a 
proposedmeansofpreservingglobalrenalfunctionbypre-
ventingischemiatonormalrenalparenchyma.Furtherstud-
ies,inadditiontoacomparisonofotherLPNtechnique,such
aszero-ischemiaapproachtoLPN,arenecessarytodelineate
what,ifanyspecificadvantagesmayliewiththeLPNSRPC.

CONCLUSION
In this study,we describe our experiencewithLPNusing
the laparoscopicSimonclamp to induce selective regional
ischemia,without renalhilarclamping,andTc-99mDTPA
scanning to compare preoperative and postoperative renal
function.Incarefullyselectedpatientswithtumorsinideal
locationsforLPNSRPC,werecommendthisnon-ischemic
techniqueformaximumnephron-sparingsurgery.
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