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Abstract

The 1 mmrulefor circumferential resection margin (CRM) involvementinrectal canceris
deeply embeddedininternational practice, defining R1 resection astumourat orwithin 1T mm
of theresection margin. While thisthreshold has strong evidenceinmajor resectionsfor
primary rectal cancer, its universal applicationisincreasingly questioned. Advancesin
imaging, surgical technique and pathological understanding suggest that R1 status may
require context-specificinterpretationacrossthreedistinct clinical settings: encapsulated
nodal involvement inlocally advanced rectal cancer(LARC), locally recurrent rectal cancer

(LRRC) andlocallyexcised early rectal cancer (LERC).

Thisopinionarticle reviews current literature, international datasets and emerging evidence
tochallengetheuniformityofthe T mmdefinition. ltdrawsupon The International
Collaboration on Cancer Reporting (ICCR) dataset, Royal College of Pathologists (RCPath)
guidanceandrecent large cohort andregistry analysesto explorethebiological and clinical

relevance of closemarginsinthese scenarios.

Evidenceindicatesthat the prognostic value ofthe 1 mmrulevariesbyanatomical and
pathological context. InLARC, alymphnode metastasis abuttingthe CRMwithout
extracapsularextension behaves biologically asR0 and should notbe upstaged. For LRRC,
narrow but clear margins (>0 mm) confer equivalentoutcomestowidermargins, supporting
theuse of a0 mmR1 definition. INLERC, a<1 mmmargin maybe oncologically acceptablein
the absence of high-risk histologicalfeatures. The current evidence supportsatailored
approachtoR1 definition, preserving rigour while aligning classification with modern

oncological,anatomical and pathological realities.

Introduction



The circumferential resection margin (CRM) has long been recognised as a pivotal prognostic
factorinrectal cancer. CRMinvolvement, conventionally defined astumourat or within 1 mm
oftheinked surgical margin, correlates strongly with local recurrence and poorersurvival

(1,2) . This“1 mmrule”,adopted by TNMstaging, the Royal College of Pathologists and
numerous national andinternational guidelines, has shaped surgical and pathological
standards forthe pastthree decades. However,the one-size-fits-all interpretation of this rule
may no longerreflect thediversity of rectal cancerbiologyorsurgical technique. Threeclinical
contexts: locally advanced rectal cancer (LARC) withnodal involvement atthe CRM, locally
recurrent rectal cancer (LRRC) following exenteration and locally excised earlyrectal cancer
(LERC) each demonstratedistinct anatomical and pathological considerations that warrant a

reassessment of what constitutes aR1 resection.

Locally Advanced Rectal Cancer (LARC) and Encapsulated Nodal

Involvement

Sinceitsintroduction, total mesorectal excision (TME) hastransformedrectal cancer
outcomes by ensuring en bloc removal of the rectumandits surrounding mesorectal
envelope, containing rectal blood vessels,lymphatics and lymphnodes, whichmay contain
microscopictumour deposits (3) . Thecompleteness of mesorectal excision and CRM
clearanceremainthe strongest determinants of local control (4) . CRMinvolvement
traditionallyencompasses direct tumour spread, discontinuousdeposits, and invasion
through lymphatic, venous orperineural channels. However, less emphasishas been placed
on CRMinvolvement by lymphnode metastases. Several cohort studies suggest thatwhen
tumour within alymph node abuts the mesorectal fasciabut remains encapsulated,
recurrencerates mirrorthose of CRM-negativeresections. This contrasts withextracapsular
extension,whichindicateslossof containmentand correlates with both local recurrence and
distant metastasis (5—7) . Thisnuanced interpretationreflects biologicalratherthan purely
geometricrisk. Basedonthis, The International Collaboration on Cancer Reporting (ICCR)

specifiesthat CRMinvolvement by anintact lymph node should not be classifiedasR1,



provided the capsuleremainsintact,althoughthe pathology report should be annotatedto
reflect this specificinterpretation (8) . Inthe UK, The Royal College of Pathologists
acknowledgethegrowingevidencetoredefine RO statusin LARC butbased ontherelatively
small number of “redefinable” caseswithin each dataset,they advocate amore cautious
approach (9) . However, furtherevidence hassince emergedinalarge Dutch TME cohort,
which showed that lymph node related CRMinvolvement without extracapsularspread
conferred survival equivalentto RO resections (10) . Consequently,wearguethat UK
reporting practice should alignwith ICCR standards, classifying such cases as RO while
annotatingthe finding for clarity. Pathologists should record whether extracapsularspreadis
present, its proximity tothe CRM (to the nearest 0.1 mm) and mesorectal fascial integrity in

theareatoenablefutureauditand research correlation.

Locally Recurrent Rectal Cancer (LRRC)

The prognostic significance of CRM statusinlocallyrecurrentrectal cancer (LRRC) remains
uncertain. Unlike primary disease, where TME providesa standardised anatomical plane,
pelvic exenteration for LRRC entails extra-anatomical dissectionthroughirradiated and
fibrotictissueplanes (11,12) . Thehistorical 1 mmrulelacksvalidationinthissettingandas
suchthereisnoagreed UK-based orinternational definition of a safe resection margin.
Evidence frominternational collaborative datasets (PelvEx) demonstrate wide variationin
definitions and reporting, impeding meaningful comparisonof R1 rates across centres
(13,14) . Aibaetal(2022) observed that margins of 0.1-1 mmwere associated with
outcomes similartodirectinvolvement (0 mm) involvement (15) . However, theircohort
combined primary and recurrentcases, aswell as incorporating intra-operative radiotherapy,
thereby limiting its generalisability. Incontrast,Koh etal(2022) analysed a large,
prospectively collected LRRCcohort and demonstratedthat a0 mmthreshold best
discriminated betweenR0 and R1 status. Specifically, narrow but clear margins (>0 mm)
conferredimproved survival comparedto R1resections, and extendingthe clearance wider

(>0.5mm) presented no additional benefit (16) . Thesefindings supportredefiningR1in



LRRC as tumour directlyat the resectionmargin (0 mm), while margins>0 mm, evenif<1 mm,
should be considered clear. The precise distance and mechanism of spread should
nevertheless bereported, allowing future refinement throughmulticentre prospective
datasets. Such an approach betterreflectsthetechnical realities of exenterative surgery,
acknowledgingthat wider margins are often anatomicallyimpossibleyet still oncologically
adequate when microscopically clear. Itis alsorecommendedthatthelymph noderule
described abovefor LARCshould alsobe appliedto LRRCinall nodal stations,i.e.involved

nodes atthemarginthat have anintact capsule should be considered RO.

Locally Excised Early Rectal Cancer (LERC)

Organ-preserving strategies forearly rectal cancerhave advanced throughthe adoption of
local excision techniques such astransanal minimally invasive surgery (TAMIS), transanal
endoscopic microsurgery (TEM) and advanced flexible endoscopicresectionplatforms. In
well-selected T1 lesions without high-risk features, including: lymphovascularinvasion, poor
differentiation or high-grade tumour budding, local excision offersequivalent oncological
safetytoradical resection (17,18) . Current Western practicedefines R1 as <1 mm, whichis
extrapolated from TME data. Yet several studies, including the Scottish Screen-detected
Polyp Cancer Study, have shown thatincomplete excisionand lymphovascularinvasion
ratherthanclose margindistance predicts residual disease or lymph node metastasisin
subsequent segmental resectionspecimens (19) . Gijsbers etal (2022) demonstrated that
margins of 0.1-1 mmyielded recurrence and metastasis rates comparableto>1 mmwhere
adversehistological features wereabsent. Forendoscopically resected malignant polyps,
lowrates of locoregionalrecurrence have beenobservedinresection margins <1 mmbut
withoutdirect tumourinvasion at the margin or within the coagulation artefact (20) .
Japanese guidelines define asafe margin as>0 mm,reflecting their extensive dataset
showing lymph node metastasisrates below 2% inT1 cancers with submucosal invasion>T1
mmbutnoadditionalriskfactors (21) . While longerfollow-up data arerequired, these

findings collectively supportareappraisal ofthe T mmrulein LERC. We advocatefora



pragmatic approachtoretain resectionmarginas animportantconsideration,but notasan
absoluteindicationforfurther radical surgery whereall othercriteriaindicatelow or
acceptablerisk. Pathologists should record the exact margin (tothe nearest 0.1 mm) and

report diathermyinvolvement, enabling multidisciplinary teamstoindividualise decisions.

Conclusion

The1 mmCRMinvolvementthreshold hasprovided clarityand quality assuranceinrectal
cancer surgery for overthree decades. However, itsuniversal application acrossdiverse
clinical scenariosrisks misclassification and potential overtreatment. Inlocallyrecurrent
disease, a0 mmdefinition of RT more accurately predictsoutcomes;in early locally excised
tumours, <1 mmmargins areoncologically safewhenhigh-riskfeaturesareabsent;and in
locally advanced disease, an encapsulated lymph node abuttingthe CRM should notbe
regarded as R1 withoutextracapsular spread. These distinctions emphasise atransitionfrom
rigid geometric measurementto biologically and contextually informed assessment. Future
standardisation should harmonise UK practice withICCR principles, incorporating structured
synoptic reporting that distinguishes marginmechanismand anatomical context. Sucha
refined approachaligns pathology, surgery and oncologywith modernmultidisciplinaryrectal
cancer management and supportsbetterinternational comparability of outcomesand we

encourage a conversation between speciality associations over optimumimplementation.
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