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Abstract

The1mmruleforcircumferential resectionmargin(CRM) involvement inrectalcanceris

deeplyembeddedininternationalpractice,definingR1resectionastumouratorwithin1mm

oftheresectionmargin.While thisthresholdhasstrongevidenceinmajorresectionsfor

primaryrectalcancer, itsuniversalapplicationisincreasinglyquestioned.Advancesin

imaging,surgical techniqueandpathologicalunderstandingsuggestthatR1statusmay

requirecontext-specificinterpretationacrossthreedistinctclinicalsettings:encapsulated

nodal involvement inlocallyadvancedrectalcancer(LARC), locallyrecurrentrectalcancer

(LRRC)andlocallyexcisedearlyrectalcancer(LERC).

Thisopinionarticle reviewscurrent literature, internationaldatasetsandemergingevidence

tochallengetheuniformityofthe1mmdefinition. ItdrawsuponTheInternational

CollaborationonCancerReporting(ICCR)dataset,RoyalCollegeofPathologists(RCPath)

guidanceandrecent largecohortandregistryanalysestoexplorethebiologicalandclinical

relevanceofclosemarginsinthesescenarios.

Evidenceindicatesthattheprognosticvalueofthe1mmrulevariesbyanatomicaland

pathologicalcontext.InLARC,alymphnodemetastasisabuttingtheCRMwithout

extracapsularextensionbehavesbiologicallyasR0andshouldnotbeupstaged.ForLRRC,

narrowbutclearmargins(>0mm)conferequivalentoutcomestowidermargins,supporting

theuseofa0mmR1definition.InLERC,a≤1mmmarginmaybeoncologicallyacceptablein

theabsenceofhigh-riskhistologicalfeatures.Thecurrentevidencesupportsatailored

approachtoR1definition,preservingrigourwhilealigningclassificationwithmodern

oncological,anatomicalandpathologicalrealities.

Introduction



Thecircumferential resectionmargin(CRM)haslongbeenrecognisedasapivotalprognostic

factorinrectalcancer.CRMinvolvement,conventionallydefinedastumouratorwithin1mm

oftheinkedsurgicalmargin,correlatesstronglywithlocalrecurrenceandpoorersurvival

(1,2) .This“1mmrule”,adoptedbyTNMstaging, theRoyalCollegeofPathologistsand

numerousnationalandinternationalguidelines,hasshapedsurgicalandpathological

standardsforthepastthreedecades.However,theone-size-fits-all interpretationofthisrule

maynolongerreflectthediversityofrectalcancerbiologyorsurgical technique.Threeclinical

contexts: locallyadvancedrectalcancer(LARC)withnodal involvementattheCRM,locally

recurrentrectalcancer(LRRC)followingexenterationandlocallyexcisedearlyrectalcancer

(LERC)eachdemonstratedistinctanatomicalandpathologicalconsiderationsthatwarranta

reassessmentofwhatconstitutesaR1resection.

Locally Advanced Rectal Cancer (LARC) and Encapsulated Nodal

Involvement

Sinceitsintroduction, totalmesorectalexcision(TME)hastransformedrectalcancer

outcomesbyensuring removaloftherectumanditssurroundingmesorectal

envelope,containingrectalbloodvessels,lymphaticsandlymphnodes,whichmaycontain

microscopictumourdeposits (3) .ThecompletenessofmesorectalexcisionandCRM

clearanceremainthestrongestdeterminantsoflocalcontrol (4) .CRMinvolvement

traditionallyencompassesdirecttumourspread,discontinuousdeposits,andinvasion

throughlymphatic,venousorperineuralchannels.However, lessemphasishasbeenplaced

onCRMinvolvementbylymphnodemetastases.Severalcohortstudiessuggestthatwhen

tumourwithinalymphnodeabutsthemesorectalfasciabutremainsencapsulated,

recurrenceratesmirrorthoseofCRM-negativeresections.Thiscontrastswithextracapsular

extension,whichindicateslossofcontainmentandcorrelateswithbothlocalrecurrenceand

distantmetastasis (5–7) .Thisnuancedinterpretationreflectsbiologicalratherthanpurely

geometricrisk.Basedonthis,TheInternationalCollaborationonCancerReporting(ICCR)

specifiesthatCRMinvolvementbyanintact lymphnodeshouldnotbeclassifiedasR1,



providedthecapsuleremainsintact,althoughthepathologyreportshouldbeannotatedto

reflectthisspecificinterpretation (8) . IntheUK,TheRoyalCollegeofPathologists

acknowledgethegrowingevidencetoredefineR0statusinLARCbutbasedontherelatively

smallnumberof “redefinable”caseswithineachdataset,theyadvocateamorecautious

approach (9) .However, furtherevidencehassinceemergedinalargeDutchTMEcohort,

whichshowedthat lymphnoderelatedCRMinvolvementwithoutextracapsularspread

conferredsurvivalequivalenttoR0resections (10) .Consequently,wearguethatUK

reportingpracticeshouldalignwithICCRstandards,classifyingsuchcasesasR0while

annotatingthefindingforclarity.Pathologistsshouldrecordwhetherextracapsularspreadis

present, itsproximitytotheCRM(tothenearest0.1mm)andmesorectalfascial integrityin

theareatoenablefutureauditandresearchcorrelation.

Locally Recurrent Rectal Cancer (LRRC)

TheprognosticsignificanceofCRMstatusinlocallyrecurrentrectalcancer(LRRC)remains

uncertain.Unlikeprimarydisease,whereTMEprovidesastandardisedanatomicalplane,

pelvicexenterationforLRRCentailsextra-anatomicaldissectionthroughirradiatedand

fibrotictissueplanes (11,12) .Thehistorical1mmrulelacksvalidationinthissettingandas

suchthereisnoagreedUK-basedorinternationaldefinitionofasaferesectionmargin.

Evidencefrominternationalcollaborativedatasets(PelvEx)demonstratewidevariationin

definitionsandreporting, impedingmeaningfulcomparisonofR1ratesacrosscentres

(13,14) .Aiba (2022)observedthatmarginsof0.1–1mmwereassociatedwith

outcomessimilartodirect involvement(0mm)involvement (15) .However, theircohort

combinedprimaryandrecurrentcases,aswellasincorporatingintra-operativeradiotherapy,

therebylimitingitsgeneralisability.Incontrast,Koh (2022)analysedalarge,

prospectivelycollectedLRRCcohortanddemonstratedthata0mmthresholdbest

discriminatedbetweenR0andR1status.Specifically,narrowbutclearmargins(>0mm)

conferredimprovedsurvivalcomparedtoR1resections,andextendingtheclearancewider

(>0.5mm)presentednoadditionalbenefit (16) .ThesefindingssupportredefiningR1in



LRRCastumourdirectlyattheresectionmargin(0mm),whilemargins>0mm,evenif≤1mm,

shouldbeconsideredclear.Theprecisedistanceandmechanismofspreadshould

neverthelessbereported,allowingfuturerefinementthroughmulticentreprospective

datasets.Suchanapproachbetterreflectsthetechnicalrealitiesofexenterativesurgery,

acknowledgingthatwidermarginsareoftenanatomicallyimpossibleyetstilloncologically

adequatewhenmicroscopicallyclear.It isalsorecommendedthatthelymphnoderule

describedaboveforLARCshouldalsobeappliedtoLRRCinallnodalstations,i.e.involved

nodesatthemarginthathaveanintactcapsuleshouldbeconsideredR0.

Locally Excised Early Rectal Cancer (LERC)

Organ-preservingstrategiesforearlyrectalcancerhaveadvancedthroughtheadoptionof

localexcisiontechniquessuchastransanalminimallyinvasivesurgery(TAMIS), transanal

endoscopicmicrosurgery(TEM)andadvancedflexibleendoscopicresectionplatforms. In

well-selectedT1lesionswithouthigh-riskfeatures, including: lymphovascularinvasion,poor

differentiationorhigh-gradetumourbudding, localexcisionoffersequivalentoncological

safetytoradicalresection (17,18) .CurrentWesternpracticedefinesR1as≤1mm,whichis

extrapolatedfromTMEdata.Yetseveralstudies, includingtheScottishScreen-detected

PolypCancerStudy,haveshownthatincompleteexcisionandlymphovascularinvasion

ratherthanclosemargindistancepredictsresidualdiseaseorlymphnodemetastasisin

subsequentsegmentalresectionspecimens (19) .Gijsbers (2022)demonstratedthat

marginsof0.1–1mmyieldedrecurrenceandmetastasisratescomparableto>1mmwhere

adversehistologicalfeatureswereabsent.Forendoscopicallyresectedmalignantpolyps,

lowratesoflocoregionalrecurrencehavebeenobservedinresectionmargins≤1mmbut

withoutdirecttumourinvasionatthemarginorwithinthecoagulationartefact (20) .

Japaneseguidelinesdefineasafemarginas>0mm,reflectingtheirextensivedataset

showinglymphnodemetastasisratesbelow2%inT1cancerswithsubmucosal invasion>1

mmbutnoadditionalriskfactors (21) .While longerfollow-updataarerequired, these

findingscollectivelysupportareappraisalofthe1mmruleinLERC.Weadvocatefora



pragmaticapproachtoretainresectionmarginasanimportantconsideration,but not asan

absoluteindicationforfurtherradicalsurgerywhereallothercriteriaindicatelowor

acceptablerisk. Pathologistsshouldrecordtheexact margin(tothenearest 0.1mm)and

report diathermyinvolvement, enablingmultidisciplinaryteamstoindividualisedecisions.

Conclusion

The1mmCRMinvolvementthresholdhasprovidedclarityandqualityassuranceinrectal

cancersurgeryforoverthreedecades.However,itsuniversalapplicationacrossdiverse

clinicalscenariosrisksmisclassificationandpotentialovertreatment.Inlocallyrecurrent

disease, a0mmdefinitionofR1moreaccuratelypredictsoutcomes;inearlylocallyexcised

tumours,≤1mmmarginsareoncologicallysafewhenhigh-riskfeaturesareabsent;andin

locallyadvanceddisease, anencapsulatedlymphnodeabuttingtheCRMshouldnotbe

regardedasR1withoutextracapsularspread.Thesedistinctionsemphasise atransitionfrom

rigidgeometricmeasurementtobiologicallyandcontextuallyinformedassessment. Future

standardisationshouldharmoniseUK practicewithICCRprinciples, incorporatingstructured

synopticreportingthat distinguishesmarginmechanismandanatomicalcontext. Sucha

refinedapproachalignspathology, surgeryandoncologywithmodernmultidisciplinaryrectal

cancermanagement andsupportsbetterinternationalcomparabilityofoutcomesandwe

encouragea conversationbetweenspecialityassociationsoveroptimumimplementation.
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