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Introduction 

heincidenceofrenalcellcarcinoma(RCC)hasincreasedsign
ificantlyinthepastthreedecadeswith54000newcasesand13

000deathsestimatedintheUSAin2008(Patardet al., 2009). 

Withtheuniversalavailabilityofmodernhigh-
resolutionimagingtechniqueshasarisentheissueoftheincidental
lydetectedsmallrenalmasses.The"smallrenalmass"isdefinedby
itssize(≤4cm)andsolid,contrast-enhancingappearanceoncross-
sectionalimagingmodalities(Hollingsworthet al., 
2006;Nguyenet al., 2006). 

Overall,80%ofsmallrenalmassesaremalignant,whilethe
remainderarebenign(Campbellet al., 2009,Ljungberget al., 
2010).Thesizeofthemassistheprimaryfactorindeterminingitsna
tureandincounselingpatients—
thelargerthetumor,themorelikelyitistobebothmalignant(i.e.,re
nalcellcarcinoma)andhighergrade(Franket al., 2003). 

Despitethelocalized,nonaggressivebehaviorofmostsmal
lrenaltumors,upto5%ofpatientswithmasses4cmorsmallerprese
ntwithmetastaticdisease;each1-
cmincreaseinsizeisassociatedwitha3.5%increaseinprevalence
ofsynchronousmetastases(Nguyenet al., 2009). 

Surgicalextirpationremainsthegold-
standardapproachwithrespecttocurativetherapyforrenalcellcarci

T 
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noma.Inthepast,radicalnephrectomywasoftenperformed,eveninc
aseswherethetumorwassmallandsuspectedtobelowstage.Howev
er,nephronsparingsurgery(NSS)isthecurrentstandardofcarewhen
technicallyfeasiblebecauseofrecurrence-freeandlong-
termcancer-
specificsurvivalratescomparablewiththoseofradicalnephrectomy
,inadditiontotheadvantageofpreservationofrenalfunction(VanPo
ppelet al., 2011). 

Theprimaryalternativetosurgicaltreatmentofsmallrenal
massesisthermalablation,mostcommonlyeitherradiofrequency
ablationorcryoablation.Asignificantbenefitofablationistheabil
itytoperformtheseprocedurespercutaneouslyunderimage-
guidance,potentiallyreducingmorbidity,needofhospitalization,
andmajorurologiccomplications(Klatteet al., 2011). 

Interesthasgrowninactivesurveillanceasastrategyforthema
nagementforsmallrenalmasses,basedonindolentcancerbehaviorin
manycases,aswellasonanolderpatientpopulationwithcomorbidme
dicalconditions.Thus,thecurrentindicationsforactivesurveillanceo
frenalmassesincludepatientswhorefuseorwhoareunfitforsurgeryw
ithsmallerlesionsizeandlimitedlifeexpectancy,andrequiresathorou
ghdiscussionwiththepatientregardingtherisks,benefits,andlimitati
onsofallmanagementstrategies(Klatteet al., 2011). 

Thesituationoftheincidentallydetectedsmallrenalmassis
complexandtheoptimaltreatmentapproachrequirescarefulcons
iderationofradiologicalfindings,potentialfordiseaseprogressio
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nandmetastasis,andspecificpatientpreferencesandoverallhealt
h.Excellentoutcomesshouldbeexpectedwithactivesurveillance
,thermalablation,andNSSandresearchopportunitiesexistwithre
specttotumorbiology,molecularanalyses,imagingtechnologya
ndsurgicalandclinicalcare(Portenet al., 2014). 
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AimoftheWork 

imofthisassayistodiscussthenewmodalitiesinmanagemen
tsandhighlightareasofcontinuedcontroversyandfutureinv

estigationforpatientswithsmallrenaltumors. 
A 
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Chapter(1) 
SurgicalAnatomyoftheKidney 

Thekidneysarepairedretroperitonealstructuresthatareno
rmallylocatedbetweenthetransverseprocessesofT12-
L3vertebrae,withtheleftkidneytypicallysomewhatmoresuperio
rinpositionthantheright.Theupperpolesarenormallyorientedm
oremediallyandposteriorlythanthelowerpoles(Wein,etal.,2007
). 

Thekidneyanatomyisshownintheimagebelow. 

 
Figure (1): Renalanatomy,renalfascia(Cheucket al., 2013). 
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Thekidneysarebean-
shapedstructuresandweighabout150ginthemaleandabout135gi
nthefemale.Theyaretypically10-12cminlength,5-
7cminwidth,and2-3cminthickness(Weinet al., 2007). 

AnatomicRelationships 
Anteriorly,therightkidneyisborderedbyanumberofstructur

es.Cranially,theupperpoleliesagainsttheliverandisseparatedfrom
theliverbytheperitoneumexceptfortheliver’sposteriorbarespot.T
hehepatorenalligamentfurtherattachestherightkidneytotheliverb
ecausethisextensionofparietalperitoneumbridgestheupperpoleof
therightkidneytotheposteriorliver.Alsoattheupperpole,therighta
drenalglandisencountered.Onthemedialaspect,thedescendingdu
odenumisintimatelyrelatedtothemedialaspectofthekidneyandhil
arstructures.Finally,ontheanterioraspectofthelowerpoleliesthehe
paticflexureofthecolon(Andersonet al., 2007). 

Theleftkidneyisborderedsuperiorlybythetailofthepancrea
swiththesplenicvesselsadjacenttothehilumandupperpoleoftheleft
kidney.Alsocraniallytotheupperpoleistheleftadrenalglandandfur
thersuperolaterallywecanfindthespleen.Thesplenorenalligament
attachestheleftkidneytothespleen.Thisattachmentcanleadtosplen
iccapsulartearsifexcessivedownwardpressureisappliedtotheleftk
idney.Superiortothepancreatictail,theposteriorgastricwallcanove
rliethekidney.Caudally,thekidneyiscoveredbythesplenicflexureo
fthecolon(Andersonet al., 2007). 


