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ABSTRACT
Background: SǇnĐŚrŽnŽƵs ĐŽlŽreĐƚal ĐanĐer ;�Z�Ϳ Śas ďeen assŽĐŝaƚed ǁŝƚŚ ŚŝgŚer

ƉŽsƚŽƉeraƟve mŽrďŝdŝƚǇ and mŽrƚalŝƚǇ raƚes ĐŽmƉared ƚŽ sŽlŝƚarǇ �Z�͘ dŚe ŝnŇƵenĐe ŽĨ

ŝmƉrŽved �Z� Đare and ŝnƚrŽdƵĐƟŽn ŽĨ sĐreenŝng Žn ƚŚese ŽƵƚĐŽmes remaŝns ƵnŬnŽǁn͘ dŚŝs

sƚƵdǇ aŝmed ƚŽ evalƵaƚe Ɵme ƚrends ŝn ŝnĐŝdenĐe͕ ƉŽƉƵlaƟŽn ĐŚaraĐƚerŝsƟĐs and sŚŽrƚͲƚerm

ŽƵƚĐŽmes ŽĨ sǇnĐŚrŽnŽƵs �Z� ƉaƟenƚs aƚ ƚŚe ƉŽƉƵlaƟŽn level Žver a ϭϬͲǇear Ɵme ƉerŝŽd͘

Methods: �aƚa ŽĨ all ƉaƟenƚs ǁŚŽ Ƶnderǁenƚ reseĐƟŽn ĨŽr ƉrŝmarǇ �Z� ǁere eǆƚraĐƚed ĨrŽm

ƚŚe �ƵƚĐŚ �ŽlŽZeĐƚal �Ƶdŝƚ ;ϮϬϭϬͲϮϬϭϵͿ͘ �nalǇses ǁere sƚraƟĮed ĨŽr sŽlŝƚarǇ and sǇnĐŚrŽnŽƵs

ĐŽlŽn and reĐƚal ĐanĐer͘ DƵlƟlevel lŽgŝsƟĐ regressŝŽn analǇses ǁere Ƶsed ƚŽ deƚermŝne ĨaĐƚŽrs

associated with pathological and surgical outcomes. 

Results: �mŽng ϭϬϬ͕ϰϳϰ ƉaƟenƚs͕ ϯ͘ϭй Ƶnderǁenƚ sƵrgerǇ ĨŽr sǇnĐŚrŽnŽƵs �Z�͘ � sĐreenŝngͲ

relaƚed deĐrease ĨŽr sƵrgŝĐallǇ ƚreaƚed leŌͲsŝded sŽlŝƚarǇ and sǇnĐŚrŽnŽƵs ĐŽlŽn ĐanĐer and a

temporary increase for exclusively right-sided colon cancer were observed. Synchronous CRC 

ƉaƟenƚs Śad ŚŝgŚer raƚes ŽĨ ĐŽmƉlŝĐaƚed ƉŽsƚŽƉeraƟve ĐŽƵrse͕ ĨaŝlƵre ƚŽ resĐƵe͕ and mŽrƚalŝƚǇ͘

�ŝlaƚeral sǇnĐŚrŽnŽƵs ĐŽlŽn ĐanĐer ǁas mŽre ŽŌen ƚreaƚed ǁŝƚŚ sƵďƚŽƚal ĐŽleĐƚŽmǇ ;Ϯϱ͘ϰйͿ

and demŽnsƚraƚed ŚŝgŚer raƚes ŽĨ sƵrgŝĐal ĐŽmƉlŝĐaƟŽns͕ reŝnƚervenƟŽns͕ ƉrŽlŽnged ŚŽsƉŝƚal

sƚaǇ͕ and mŽrƚalŝƚǇ ƚŚan ŽƚŚer sǇnĐŚrŽnŽƵs ƚƵmŽr lŽĐaƟŽns͘  

Discussion͗ NaƟŽnal ďŽǁel sĐreenŝng resƵlƚed ŝn ĐŽnƚradŝĐƚŽrǇ eīeĐƚs Žn sƵrgŝĐal reseĐƟŽns ĨŽr

synchronous CRCs depending on sidedness. Bilateral synchronous colon cancer required more 

ŽŌen eǆƚended reseĐƟŽn resƵlƟng ŝn sŝgnŝĮĐanƚlǇ ǁŽrse ŽƵƚĐŽmes ƚŚan ŽƚŚer sǇnĐŚrŽnŽƵs

ƚƵmŽr lŽĐaƟŽns͘ /denƟĮĐaƟŽn ŽĨ lŽǁ vŽlƵme͕ ŚŝgŚ ĐŽmƉleǆ �Z� sƵďƉŽƉƵlaƟŽns ŝs relevanƚ ĨŽr

ŝndŝvŝdƵalŝǌed Đare and Śas ŝmƉlŝĐaƟŽns ĨŽr ĐaseͲmŝǆ ĐŽrreĐƟŽn and ďenĐŚmarŬŝng ŝn ĐlŝnŝĐal

aƵdŝƟng͘
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INTRODUCTION
SǇnĐŚrŽnŽƵs ĐŽlŽreĐƚal ĐanĐer ;�Z�Ϳ ŝs deĮned as ƚŚe ŽĐĐƵrrenĐe ŽĨ mŽre ƚŚan Žne ĐŽlŽreĐƚal

ƚƵmŽr aƚ ƚŚe same Ɵme Žr ǁŝƚŚŝn ϲ mŽnƚŚs ŽĨ ƚŚe ŝnŝƟal dŝagnŽsŝs͘1 The reported incidence 

ŽĨ sǇnĐŚrŽnŽƵs �Z� ranges ĨrŽm ϭ͘ϭй ƚŽ ϭϬ͘ϳй͘Ϯʹϵ Previous studies have demonstrated that 

ƚŚese ƚƵmŽrs are assŽĐŝaƚed ǁŝƚŚ advanĐed age͕ ŚŝsƚŽrǇ ŽĨ ŝnŇammaƚŽrǇ ďŽǁel dŝsease͕ Žr

colorectal adenomaϮ͕ϱ͕ϳ͕ϭϬ͕ϭϭ and are commonly located in the proximal colon.Ϯ͕ϱ͕ϳ͕ϭϬ

/n ϮϬϭϰ͕ ƚŚe naƟŽnal ďŽǁer ĐanĐer sĐreenŝng ǁas ŝnƚrŽdƵĐed ŝn ƚŚe NeƚŚerlands͕ ǁŚŝĐŚ Śas

resƵlƚed ŝn a sŚŝŌ ƚŽǁards mŽre earlǇͲsƚage �Z� dŝagnŽsŝs͘ϭϮ Studies have indicated that this 

Śas led ƚŽ a mŽre eǆƚensŝve ƉreŽƉeraƟve ǁŽrŬƵƉ͕ϭϯʹϭϱ a dŝīerenƚ sƵrgŝĐal aƉƉrŽaĐŚ͕16,17 and 

lŽǁer ƉŽsƚŽƉeraƟve mŽrďŝdŝƚǇ and mŽrƚalŝƚǇ raƚe͘ϭϮ  

dŚese sƚƵdŝes ŽŌen eǆĐlƵded sǇnĐŚrŽnŽƵs �Z�͕ ǁŚŝle esƉeĐŝallǇ ƚŚŽse ƉaƟenƚs mŝgŚƚ ďeneĮƚ

ĨrŽm deƚeĐƟŽn aƚ an earlǇ sƚage͕ ƚŚereďǇ ƉŽƚenƟallǇ lŝmŝƟng ƚŚe need ĨŽr mŽre eǆƚensŝve

surgery.7,9,11,18 �lƚŚŽƵgŚ sƵrgŝĐal reseĐƟŽn ŽĨ �Z� remaŝns ƚŚe gŽld sƚandard ĨŽr ĐƵraƟve

ƚreaƚmenƚ͕ ƚŚe reƋƵŝred eǆƚenƚ ŽĨ ƚŚe ƉrŽĐedƵre ĨŽr ƚƵmŽrs lŽĐaƚed ŝn mƵlƟƉle segmenƚs

has remained controversial in the past decades.ϭϵʹϮϯ dŚŝs ŝs maŝnlǇ sŝnĐe ƉaƟenƚs ǁŝƚŚ

sǇnĐŚrŽnŽƵs ƚƵmŽrs ŽŌen reƋƵŝre an eǆƚensŝve reseĐƟŽn͕ ďeĐaƵse ƚŚeǇ are mŽre lŝŬelǇ ƚŽ

develop local tumor recurrence within three years.ϰ͕ϴ͕Ϯϰ ,Žǁever͕ mŽre eǆƚensŝve reseĐƟŽns

are aĐĐŽmƉanŝed ďǇ ŚŝgŚer ƉŽsƚŽƉeraƟve ĐŽmƉlŝĐaƟŽn raƚes͕ϭϴ͕Ϯϭ and the impact on long-term 

survival is unclear.ϰ͕ϱ͕ϳʹϵ͕Ϯϰ͕Ϯϱ

dŚe �ƵƚĐŚ �ŽlŽZeĐƚal �Ƶdŝƚ ;��Z�Ϳ ŝs a naƟŽnǁŝde regŝsƚrǇ ǁŝƚŚ ŚŝgŚ ĐŽmƉleƚeness and

validity,Ϯϲ ǁŚŝĐŚ ĐŽlleĐƚs daƚa Žn ƉaƟenƚ͕ ƚƵmŽr͕ and sƵrgŝĐal ĐŚaraĐƚerŝsƟĐs ŽĨ all ƉaƟenƚs ǁŚŽ

ƵndergŽ reseĐƟŽn ĨŽr ƉrŝmarǇ �Z�͕ ŝnĐlƵdŝng ƉaƟenƚs ǁŝƚŚ sǇnĐŚrŽnŽƵs �Z�͘ � ƉrevŝŽƵs sƚƵdǇ

ŽĨ ƚŚe ��Z� ŝn ϮϬϭϭ demŽnsƚraƚed ƚŚaƚ ƉaƟenƚs ǁŝƚŚ sǇnĐŚrŽnŽƵs �Z� Śad mŽre ŽŌen an

advanced tumor stage, required more extended surgical procedures, and resulted in higher 

ƉŽsƚŽƉeraƟve mŽrďŝdŝƚǇ͕ reŝnƚervenƟŽn͕ and mŽrƚalŝƚǇ raƚe ĐŽmƉared ƚŽ sŽlŝƚarǇ �Z� ƉaƟenƚs͘18

dŚŝs sƚƵdǇ ǁas ƉerĨŽrmed ďeĨŽre ƚŚe ŝnƚrŽdƵĐƟŽn ŽĨ ƚŚe &/d sĐreenŝng ͕ and nŽ sƚraƟĮĐaƟŽn

for synchronous colon and rectal cancer was used. Furthermore, several other changes in 

CRC management have occurred with an overall improvement in short-term outcomes.Ϯϳ We 

hypothesized that synchronous CRC is decreasing in incidence related to screening, that this 

sƵďƉŽƉƵlaƟŽn mŝgŚƚ alsŽ Śave ďeneĮƩed ĨrŽm Žverall ŝmƉrŽvemenƚs ŝn �Z� Đare͕ ďƵƚ ƚŚaƚ

alsŽ ŚeƚerŽgeneŝƚǇ ǁŝƚŚŝn ƚŚe sǇnĐŚrŽnŽƵs �Z� ƉŽƉƵlaƟŽn mŝgŚƚ eǆŝsƚ ǁŝƚŚ sŽme ƉaƟenƚs

reƋƵŝrŝng sƉeĐŝĮĐ aƩenƟŽn ƚŽ ŽƉƟmŝǌe ŽƵƚĐŽmes͘
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dŚe aŝm ŽĨ ƚŚe Ɖresenƚ sƚƵdǇ ǁas ƉrŝmarŝlǇ ƚŽ deƚermŝne Ɵme ƚrends ŝn ŝnĐŝdenĐe͕ ƉŽƉƵlaƟŽn

and ƚreaƚmenƚ ĐŚaraĐƚerŝsƟĐs and sŚŽrƚͲƚerm ŽƵƚĐŽmes ;ŝnĐŽmƉleƚe reseĐƟŽn margŝn͕

ĐŽmƉlŝĐaƚed ĐŽƵrse͕ ĨaŝlƵre ƚŽ resĐƵe͕ mŽrƚalŝƚǇͿ ŽĨ sƵrgŝĐallǇ ƚreaƚed sǇnĐŚrŽnŽƵs �Z� ƉaƟenƚs

ďased Žn a naƟŽnǁŝde ĐlŝnŝĐal aƵdŝƚ dƵrŝng a ϭϬͲǇear Ɵme ƉerŝŽd͘

METHODS
dŚŝs sƚƵdǇ ĐŽmƉrŝses a ƉŽƉƵlaƟŽnͲďased ŽďservaƟŽnal ĐŽŚŽrƚ sƚƵdǇ ǁŝƚŚ daƚa derŝved

ĨrŽm ƚŚe ��Z�͘ dŚŝs dŝseaseͲsƉeĐŝĮĐ naƟŽnal aƵdŝƚ ĐŽlleĐƚs ŝnĨŽrmaƟŽn Žn ƉaƟenƚ͕ ƚƵmŽr͕

ƚreaƚmenƚ͕ and sŚŽrƚͲƚerm ŽƵƚĐŽme ĐŚaraĐƚerŝsƟĐs ŽĨ all ƉaƟenƚs ƵndergŽŝng reseĐƟŽn ĨŽr

primary CRC in the Netherlands.Ϯϲ No ethical approval or informed consent was required, as 

sƚaƚed ďǇ ƚŚe �ƵƚĐŚ laǁ͘

Study population and subpopulations
�ll ƉaƟenƚs ǁŚŽ Ƶnderǁenƚ sƵrgerǇ ĨŽr a Įrsƚ ƉrŝmarǇ ĐŽlŽn Žr reĐƚal ĐarĐŝnŽma ďeƚǁeen

:anƵarǇ ϭst͕ ϮϬϭϬ͕ and �eĐemďer ϯϭth͕ ϮϬϭϵ͕ ǁere ƉŽƚenƟallǇ elŝgŝďle ĨŽr ƚŚŝs sƚƵdǇ͘ dŚe sƚƵdǇ

ƉŽƉƵlaƟŽn ǁas dŝvŝded ŝnƚŽ ĨŽƵr maŝn sƵďgrŽƵƉs͗ sŽlŝƚarǇ ĐŽlŽn ĐanĐer͕ sǇnĐŚrŽnŽƵs ĐŽlŽn

cancer, solitary rectal cancer, and synchronous rectal cancer. If one of the synchronous tumors 

ǁas lŽĐaƚed ŝn ƚŚe reĐƚƵm͕ ƚŚe ƉaƟenƚ ǁas assŝgned ƚŽ ƚŚe reĐƚal ĐanĐer sƚƵdǇ ƉŽƉƵlaƟŽn dƵe

to the higher complexity of rectal cancer surgery. Synchronous colorectal tumors were divided 

ŝnƚŽ sƵďgrŽƵƉs ďased Žn ƚŚe ƚƵmŽr lŽĐaƟŽn͗ rŝgŚƚͲrŝgŚƚ ĐŽlŽn͕ leŌͲleŌ ĐŽlŽn͕ rŝgŚƚͲleŌ ĐŽlŽn͕

rŝgŚƚ ĐŽlŽnͲreĐƚƵm͕ leŌ ĐŽlŽnͲreĐƚƵm͕ and reĐƚƵmͲreĐƚƵm͘

Data extraction, outcome parameters, and definitions
dŚe ĨŽllŽǁŝng daƚa ǁere eǆƚraĐƚed ĨrŽm ƚŚe ��Z�Ͳdaƚaďase͗ ƉaƟenƚ and dŝsease ĐŚaraĐƚerŝsƟĐs͕

ƉrŽĐedƵral ĐŚaraĐƚerŝsƟĐs͕ and ƉŽsƚŽƉeraƟve ŽƵƚĐŽmes ǁŝƚŚŝn ϯϬ daǇs aŌer reseĐƟŽn

Žr ŝnͲŚŽsƉŝƚal evenƚs͘ dŚe ϯϬͲdaǇ ƉŽsƚŽƉeraƟve ŽƵƚĐŽmes ǁere ƚŚe Žverall nŽnͲsƵrgŝĐal

ĐŽmƉlŝĐaƟŽn raƚe ;ŝnĐlƵdŝng ƉƵlmŽnarǇ͕ ĐardŝaĐ͕ ƚŚrŽmďŽemďŽlŝĐ͕ ŝnĨeĐƟŽƵs͕ and neƵrŽlŽgŝĐal

ĐŽmƉlŝĐaƟŽnsͿ͕ sƵrgŝĐal ĐŽmƉlŝĐaƟŽn raƚe ;ŝnĐlƵdŝng anasƚŽmŽƟĐ leaŬage͕ ŝleƵs͕ aďsĐess͕

ĨasĐŝal deŚŝsĐenĐe͕ ďŽǁel ƉerĨŽraƟŽn͕ Ƶreƚerͬďladder ƉerĨŽraƟŽn͕ and ǁŽƵnd ŝnĨeĐƟŽnͿ͕

reŝnƚervenƟŽn raƚe ĨŽr a sƵrgŝĐal ĐŽmƉlŝĐaƟŽn ;ĐŽnsŝsƟng ŽĨ endŽsĐŽƉŝĐ͕ ŝmageͲgƵŝded

and sƵrgŝĐal reŝnƚervenƟŽnsͿ͕ and readmŝssŝŽn raƚe ǁŝƚŚŝn ϯϬͲdaǇs aŌer sƵrgerǇ͘ �Žmďŝned

sƵrgŝĐal and nŽnͲsƵrgŝĐal ĐŽmƉlŝĐaƟŽns ǁere analǇǌed ŝn ƚŚe grŽƵƉ ǁŝƚŚ sƵrgŝĐal ĐŽmƉlŝĐaƟŽn͘

�ŽmƉlŝĐaƟŽns͕ reŝnƚervenƟŽns͕ and readmŝssŝŽns ;regŝsƚered sŝnĐe ϮϬϭϮͿ ǁere reĐŽrded ĨŽr

ƚŚe Įrsƚ ϯϬ daǇs aŌer reseĐƟŽn ƵnƟl ϮϬϭϴ͘ SŝnĐe ƚŚen͕ ƚŚe ϵϬͲdaǇ ŽƵƚĐŽmes are regŝsƚered͘



� ϭϬͲzear �valƵaƟŽn KĨ SŚŽrƚͲderm KƵƚĐŽmes �Ōer SǇnĐŚrŽnŽƵs �ŽlŽreĐƚal  �anĐer ZeseĐƟŽn

ϮϬϯ   

8

/n addŝƟŽn͕ ƚŚree ϯϬͲdaǇ ŽƵƚĐŽme ŝndŝĐaƚŽrs ŽĨ ƚŚe ��Z� ǁere assessed͕ ŝnĐlƵdŝng ĐŽmƉlŝĐaƚed

course, mortality, and failure to rescue. � ĐŽmƉlŝĐaƚed ƉŽsƚŽƉeraƟve ĐŽƵrse ŝs deĮned ŝn ƚŚe

��Z� as anǇ ĐŽmƉlŝĐaƟŽn resƵlƟng ŝn a lengƚŚ ŽĨ ŚŽsƉŝƚal sƚaǇ ŽĨ mŽre ƚŚan ϭϰ daǇs͕ Žr a

sƵrgŝĐal ĐŽmƉlŝĐaƟŽn reƋƵŝrŝng reŝnƚervenƟŽn Žr deaƚŚ ǁŝƚŚŝn ϯϬͲdaǇs aŌer sƵrgerǇ Žr dƵrŝng

ƚŚe ƉrŝmarǇ ŚŽsƉŝƚal vŝsŝƚ͘ WŽsƚŽƉeraƟve mŽrƚalŝƚǇ ŝs deĮned as deaƚŚ ǁŝƚŚŝn ƚŚe Įrsƚ ϯϬ daǇs

aŌer reseĐƟŽn Žr dƵrŝng ŝndeǆ ŚŽsƉŝƚal admŝssŝŽn ;ŝnĐlƵdŝng ƉaƟenƚs ǁŝƚŚ and ǁŝƚŚŽƵƚ a

ĐŽmƉlŝĐaƚed ĐŽƵrseͿ͘ &aŝlƵre ƚŽ resĐƵe ŝs deĮned as ƚŚe ĨaŝlƵre raƚe ƚŽ Ɖrevenƚ mŽrƚalŝƚǇ aŌer

ƚŚe ŽĐĐƵrrenĐe ŽĨ a ĐŽmƉlŝĐaƟŽn aŌer eleĐƟve �Z� sƵrgerǇ͕ and ŝs ĐalĐƵlaƚed ďǇ dŝvŝdŝng ƚŚe

nƵmďer ŽĨ ƉaƟenƚs ǁŚŽ dŝed aŌer a ĐŽmƉlŝĐaƚed ƉŽsƚŽƉeraƟve ĐŽƵrse ďǇ ƚŚe ƚŽƚal nƵmďer ŽĨ

ƉaƟenƚs ǁŝƚŚ a ĐŽmƉlŝĐaƚed ƉŽsƚŽƉeraƟve ĐŽƵrse͘ &aŝlƵre ƚŽ resĐƵe ŝs ĐŽnsŝdered a ƚeam eīŽrƚ

in CRC surgery.Ϯϴ͕Ϯϵ For this reason, CRC was analyzed as one group. For pathological outcomes, 

ƚŚe ƚƵmŽrͲĨree reseĐƟŽn margŝn raƚe ǁas evalƵaƚed͕ deĮned as a ƚƵmŽrͲĨree ďŽǁel reseĐƟŽn

margŝn as ǁell as a ƚƵmŽrͲĨree reƚrŽƉerŝƚŽneal reseĐƟŽn margŝn ĨŽr ĐŽlŽn ĐanĐer and negaƟve

ĐŝrĐƵmĨerenƟal reseĐƟŽn margŝn ĨŽr reĐƚal ĐanĐer ;> ϭ mmͿ͘

Statistical analyses
WŽsƚŽƉeraƟve sƵrgŝĐal and ƉaƚŚŽlŽgŝĐal ŽƵƚĐŽmes ǁere evalƵaƚed ĨŽr sŽlŝƚarǇ and sǇnĐŚrŽnŽƵs

colon and rectal cancer. Categorical or dichotomous outcomes are reported as absolute 

numbers with percentages and were compared using the Pearson Chi-square test. To evaluate 

ƚŚe Ɵme ƚrend ŝn �Z� reseĐƟŽns͕ ƚŚe aďsŽlƵƚe nƵmďers ŽĨ �Z� reseĐƟŽns Ɖer ƚƵmŽr lŽĐaƟŽn

were calculated for each year. 

�mŽng ƉaƟenƚs ǁŝƚŚ sǇnĐŚrŽnŽƵs �Z�͕ ƚǇƉe ŽĨ sƵrgŝĐal ƉrŽĐedƵre and ƉŽsƚŽƉeraƟve

ĐŽmƉlŝĐaƟŽn raƚe ǁas analǇǌed ĨŽr eaĐŚ ŽĨ ƚŚe ƉredeĮned ƚƵmŽr lŽĐaƟŽns͘ dŝme ƚrends ĨŽr

ŝnĐŽmƉleƚe reseĐƟŽn margŝn raƚes͕ ĐŽmƉlŝĐaƚed ĐŽƵrse͕ ĨaŝlƵre ƚŽ resĐƵe͕ and mŽrƚalŝƚǇ aŌer

ĐŽlŽn and reĐƚal ĐanĐer sƵrgerǇ ǁere analǇǌed ĨŽr eaĐŚ Ǉear͘ �nalǇses ŽĨ reseĐƟŽn margŝn

ǁere sƚraƟĮed ĨŽr dϭͲϯ and dϰ sƚage͕ ŝn ǁŚŝĐŚ ƚŚe ƉaƟenƚ ǁas assŝgned ƚŽ ƚŚe dϰ grŽƵƉ ŝĨ

aƚ leasƚ Žne ŽĨ ƚŚe ƚƵmŽrs ǁas ĐlassŝĮed as dϰ͘ �ŝīerenĐes ŝn ƚŚese ŽƵƚĐŽmes ďeƚǁeen ƚŚe

regŝsƚraƟŽn Ǉears ϮϬϭϬ and ϮϬϭϵ ǁere assessed ďǇ Ƶsŝng a WearsŽn �ŚŝͲSƋƵare ƚesƚ͘

DƵlƟlevel lŽgŝsƟĐ regressŝŽn analǇses ǁere Ƶsed ƚŽ assess ĨaĐƚŽrs assŽĐŝaƚed ǁŝƚŚ ƚŚe

ƉrevŝŽƵslǇ desĐrŝďed ƉŽsƚŽƉeraƟve ŽƵƚĐŽmes͘ DƵlƟlevel lŽgŝsƟĐ regressŝŽn analǇses ƉrŽvŝde

a mŽre aĐĐƵraƚe esƟmaƚe ǁŚen dealŝng ǁŝƚŚ ŚŝerarĐŚŝĐallǇ sƚrƵĐƚƵred daƚa ƚŚan ƚradŝƟŽnal

mƵlƟvarŝaďle lŽgŝsƟĐ regressŝŽn analǇses as ŝƚ aĐĐŽƵnƚs ĨŽr a deƉendenĐǇ ŽĨ ƉaƟenƚs ǁŝƚŚŝn

hospitals.ϯϬ͕ϯϭ Complicated course, failure to rescue, and mortality were corrected for the case-

mŝǆ varŝaďles ŽĨ ƚŚe ��Z�͗Ϯϲ͕ϯϮ seǆ͕ �ŽdǇ Dass /ndeǆ ;�D/Ϳ͕ age͕ �ŚarlsŽn �ŽmŽrďŝdŝƚǇ /ndeǆ
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;��/Ϳ͕ �merŝĐan SŽĐŝeƚǇ ŽĨ �nesƚŚesŝŽlŽgŝsƚs ;�S�ͿͲsĐŽre͕ ƉreŽƉeraƟve ƚƵmŽr ĐŽmƉlŝĐaƟŽns

;e͘g͘ anemŝa͕ ƉerĨŽraƟŽn͕ ŽďsƚrƵĐƟŽnͬŝleƵs Žr ƉerŝͲƚƵmŽral aďsĐessͿ͕ eleĐƟve Žr emergenĐǇ

reseĐƟŽn͕ addŝƟŽnal reseĐƟŽn dƵe ƚŽ meƚasƚasŝs Žr ƚƵmŽr ŝngrŽǁƚŚ͕ d sƚage͕ D sƚage and

neŽadũƵvanƚ radŝŽƚŚeraƉǇ ĨŽr reĐƚal ĐanĐer͘

dŚe ŝnĐŽmƉleƚe reseĐƟŽn margŝn raƚe ǁas ĐŽrreĐƚed ĨŽr ƉreŽƉeraƟve ƚƵmŽr ĐŽmƉlŝĐaƟŽns͕

setting ;emergenĐǇ͕ eleĐƟveͿ͕ d sƚage͕ N sƚage͕ D sƚage͕ and sǇnĐŚrŽnŽƵs ƚƵmŽrs͘ &Žr reĐƚal

ĐanĐer͕ neŽadũƵvanƚ radŝŽƚŚeraƉǇ ǁas added ƚŽ ƚŚe mŽdel͘ d sƚage and N sƚage ǁere ďased

on the pathological tumor stage for colon cancer, and clinical tumor stage for rectal cancer, 

ďeĐaƵse ŽĨ ƚŚe dŝīerenĐes ŝn ƚŚe relŝaďŝlŝƚǇ ŽĨ ĐlŝnŝĐal sƚagŝng ďased Žn ŝmagŝng ;�d ĨŽr ĐŽlŽn

ĐanĐer and DZ/ ĨŽr reĐƚal ĐanĐerͿ and ƚŚe aƉƉlŝĐaƟŽn ŽĨ dŽǁnͲsƚagŝng ƚreaƚmenƚ ;seldŽm ŝn

ĐŽlŽn ĐanĐer and regƵlarlǇ ŝn reĐƚal ĐanĐerͿ͘

DƵlƟĐŽllŝnearŝƚǇ ǁas assessed ǁŝƚŚ ƚŚe sarŝanĐe /nŇaƟŽn &aĐƚŽr ;s/&Ϳ͘ � s/& >Ϯ͘ϱ ǁas

ĐŽnsŝdered as mƵlƟĐŽllŝnear leadŝng ƚŽ ƚŚe remŽval ŽĨ Žne ŽĨ ƚŚe varŝaďles͘ ZesƵlƚs are

reƉŽrƚed ŝn adũƵsƚed Ždds raƟŽ ;�KZͿ and ϵϱй ĐŽnĮdenĐe ŝnƚerval ;�/Ϳ͘ SƚaƟsƟĐal sŝgnŝĮĐanĐe

ǁas deĮned as p value <Ϭ͘Ϭϱ͘ ZSƚƵdŝŽ versŝŽn ϭ͘ϯ͘ϵϱϵ ;ϮϬϮϬͿ ǁas Ƶsed ĨŽr sƚaƟsƟĐal analǇses͘

RESULTS
KƵƚ ŽĨ ƚŚe ƚŽƚal ϭϬϬ͕ϰϳϰ �Z� ƉaƟenƚs͕ ϯ͘ϭй ;Nсϯ͕ϬϵϱͿ Ƶnderǁenƚ sƵrgerǇ ĨŽr sǇnĐŚrŽnŽƵs

�Z� ǁŝƚŚ ƚŚe maũŽrŝƚǇ ŽĨ ƚŚe sƵrgŝĐal ƚreaƚed sǇnĐŚrŽnŽƵs �Z� ďŽƚŚ ďeŝng lŽĐaƚed ŝn ƚŚe rŝgŚƚ

ĐŽlŽn ;Ϯϵ͘ϮйͿ͘ dŚe ƚŽƚal ĐŽlŽn ĐanĐer sƚƵdǇ ƉŽƉƵlaƟŽn ĐŽnsŝsƚed ŽĨ ϳϬ͕ϵϳϵ ƉaƟenƚs͕ ǁŝƚŚ

Ϯ͕ϭϰϲ ;ϯ͘ϬйͿ Śavŝng a sǇnĐŚrŽnŽƵs ĐŽlŽn ƚƵmŽr͕ ǁŚereas Ϯϵ͕ϰϵϱ ƉaƟenƚs Śad reĐƚal ĐanĐer

ǁŝƚŚ ϵϰϵ ;ϰ͘ϰйͿ ƉaƟenƚs Śavŝng a sǇnĐŚrŽnŽƵs ƚƵmŽr ;aƚ leasƚ Žne ŽĨ ďŽƚŚ ƚƵmŽrs lŽĐaƚed

ŝn ƚŚe reĐƚƵmͿ͘ dŚe maũŽrŝƚǇ ŽĨ ƚŚe sǇnĐŚrŽnŽƵs ĐanĐers ǁere ďŽƚŚ lŽĐaƚed ŝn ƚŚe rŝgŚƚ ĐŽlŽn

;Ϯϵ͘ϮйͿ͕ ĨŽllŽǁed ďǇ rŝgŚƚͲleŌ ĐŽlŽn ;ϮϮ͘ϲйͿ͕ leŌͲleŌ ĐŽlŽn ;ϭϳ͘ϲйͿ͕ leŌ ĐŽlŽnͲreĐƚƵm ;ϭϰ͘ϴйͿ͕

rŝgŚƚ ĐŽlŽnͲreĐƚƵm ;ϭϬ͘ϱйͿ and reĐƚƵmͲreĐƚƵm ;ϱ͘ϯйͿ ;daďle ϭͿ͘ SŝnĐe ϮϬϭϱ ;ϭ Ǉear aŌer

ƚŚe ŝnƚrŽdƵĐƟŽn ŽĨ ďŽǁel ĐanĐer sĐreenŝng ŝn ƚŚe NeƚŚerlandsͿ͕ ƚŚe nƵmďer ŽĨ ŽnĐŽlŽgŝĐal

reseĐƟŽns ĨŽr ďŽƚŚ sŽlŝƚarǇ ;&ŝgƵre ϭ�Ϳ and sǇnĐŚrŽnŽƵs ;&ŝgƵre ϭ�Ϳ leŌͲsŝded ĐŽlŽn ĐanĐer

and reĐƚal ĐanĐer sŚŽǁed a sƵďsƚanƟal deĐrease͕ ǁŚereas ƚŚŝs ǁas mƵĐŚ laƚer seen and ƚŽ a

lesser extent for right-sided solitary colon cancer, and with a temporary increase for right-right 

synchronous cancers. 
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FIGURE 1A: Time Trend (2010-2019) Of Solitary Colorectal Cancer Resections By Tumor Location
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&ŝgƵre ϭ�͗ dŝme ƚrend ŽĨ ƚŚe nƵmďer ŽĨ ŽnĐŽlŽgŝĐ reseĐƟŽns ďeƚǁeen ϮϬϭϬͲϮϬϭϵ ĨŽr sŽlŝƚarǇ ƚƵmŽrs
lŽĐaƚed ŝn ƚŚe rŝgŚƚͲŚemŝĐŽlŽn͕ leŌͲŚemŝĐŽlŽn and reĐƚƵm͘

FIGURE 1B: Time Trend (2010-2019) Of Synchronous Colorectal Cancer Resections By Tumor Location
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&ŝgƵre ϭ�͗ dŝme ƚrend ŽĨ ƚŚe nƵmďer ŽĨ ŽnĐŽlŽgŝĐ reseĐƟŽns ďeƚǁeen ϮϬϭϬͲϮϬϭϵ ĨŽr sǇnĐŚrŽnŽƵs ƚƵmŽrs
lŽĐaƚed ŝn rŝgŚƚͲleŌ ŚemŝĐŽlŽn͕ leŌͲleŌ ŚemŝĐŽlŽn͕ rŝgŚƚͲrŝgŚƚͲŚemŝĐŽlŽn͕ rŝgŚƚͲŚemŝĐŽlŽnͲreĐƚƵm͕ leŌͲ
hemicolon-rectum, and rectum-rectum.

Solitary vs. synchronous colorectal cancer
�ŽmƉared ƚŽ sŽlŝƚarǇ �Z�͕ ƉaƟenƚs ǁŝƚŚ sǇnĐŚrŽnŽƵs ĐŽlŽn and reĐƚal ƚƵmŽrs ǁere Žlder͕ Śad

mŽre ŽŌen an �S� sĐŽre ///н͕ a ��/ //н͕ and ƚƵmŽrͲrelaƚed ĐŽmƉlŝĐaƟŽns as sŚŽǁn ŝn daďle ϭ͘ �

male predominance was found if one of both tumors was located in the rectum compared to 

a sŽlŝƚarǇ reĐƚal ĐanĐer ;ϳϯ͘ϭй ƚŽ ϲϮ͘ϴй͕ p<Ϭ͘ϬϬϭͿ͘

� mŽre advanĐed d and N sƚage ǁas seen ŝn ƉaƟenƚs ǁŝƚŚ sǇnĐŚrŽnŽƵs ƚƵmŽrs ĐŽmƉared ƚŽ

sŽlŝƚarǇ ƚƵmŽrs͕ as dŝsƉlaǇed ŝn daďle Ϯ͘ Zegardŝng ƚreaƚmenƚ ĐŚaraĐƚerŝsƟĐs͕ ŝƚ ǁas ĨŽƵnd ƚŚaƚ
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sǇnĐŚrŽnŽƵs reĐƚal ĐanĐer ƉaƟenƚs Ƶnderǁenƚ less ĨreƋƵenƚ neŽadũƵvanƚ radŝŽƚŚeraƉǇ ;ϰϲ͘ϰй

ƚŽ ϲϯ͘ϱй͕ p<Ϭ͘ϬϬϭͿ͕ ǁŝƚŚ ƚŚe leasƚ ŽŌen ĨŽr rŝgŚƚ ĐŽlŽnͲreĐƚƵm ;ϯϵ͘ϳйͿ͕ ĨŽllŽǁed ďǇ leŌ ĐŽlŽnͲ

reĐƚƵm ;ϰϲ͘ϯйͿ and reĐƚƵmͲreĐƚƵm ƚƵmŽrs ;ϲϬ͘ϬйͿ͘ SǇnĐŚrŽnŽƵs reĐƚal reseĐƟŽn ǁas mŽre

ŽŌen ƉerĨŽrmed ŝn ƚŚe emergenĐǇ setting ĐŽmƉared ƚŽ sŽlŝƚarǇ reĐƚal ĐanĐer ;ϯ͘ϲй vs͘ ϭ͘ϱй͕

p<Ϭ͘ϬϬϭͿ͕ ǁŚŝĐŚ ǁas ŝn ĐŽnƚrasƚ ƚŽ sǇnĐŚrŽnŽƵs ĐŽlŽn ƚƵmŽrs ;ϭϬ͘ϴй vs͘ ϭϱ͘Ϯй͕ p<Ϭ͘ϬϬϭͿ͘

&Žr ďŽƚŚ sǇnĐŚrŽnŽƵs ĐanĐer ƉŽƉƵlaƟŽns͕ ƚŚere ǁas a ŚŝgŚer raƚe ŽĨ ŽƉen reseĐƟŽn ;ϰϯ͘ϯй

vs͘ ϯϰ͘ϳй͕ p<Ϭ͘ϬϬϭ ;ĐŽlŽnͿ͖ ϯϲ͘ϲй vs͘ Ϯϱ͘ϲй͕ p<Ϭ͘ϬϬϭ ;reĐƚƵmͿͿ and sƚŽma ĐreaƟŽn ǁŝƚŚŽƵƚ

ƉrŝmarǇ anasƚŽmŽsŝs ;ϭϰ͘Ϭй vs͘ ϵ͘ϴй͕ p<Ϭ͘ϬϬϭ ;ĐŽlŽnͿ͖ ϰϱ͘Ϭй vs͘ ϯϵ͘ϳй pсϬ͘ϬϬϭ ;reĐƚƵmͿͿ͘

TABLE 1: Baseline Characteristics Of The Solitary And Synchronous Colorectal Cancer Study Population

Colon cancer Rectal cancer 
Solitary 

N=68,833
Synchronous

N = 2,146 P value
Solitary

N=28,546
SynchronousA

N=949 P value
N (%) N (%) N (%) N (%)

PATIENT CHARACTERISTICS
Age <ϲϬ ϭϭ͕ϲϳϲ ;ϭϳ͘ϬͿ ϮϮϳ ;ϭϬ͘ϲͿ <Ϭ͘ϬϬϭ ϳ͕ϮϬϯ ;Ϯϱ͘ϮͿ ϭϯϮ ;ϭϯ͘ϵͿ <Ϭ͘ϬϬϭ

ϲϬͲϳϬ ϮϬ͕ϵϯϬ ;ϯϬ͘ϰͿ ϱϲϲ ;Ϯϲ͘ϰͿ ϵ͕ϴϯϮ ;ϯϰ͘ϰͿ ϯϬϲ ;ϯϮ͘ϮͿ
ϳϬͲϴϬ Ϯϯ͕ϴϭϯ ;ϯϰ͘ϲͿ ϴϰϱ ;ϯϵ͘ϰͿ ϴ͕ϱϮϵ ;Ϯϵ͘ϵͿ ϯϱϵ ;ϯϳ͘ϴͿ

хϴϬ ϭϮ͕ϰϬϳ ;ϭϴ͘ϬͿ ϱϬϴ ;Ϯϯ͘ϳͿ Ϯ͕ϵϳϳ ;ϭϬ͘ϰͿ ϭϱϮ ;ϭϲ͘ϬͿ
Missing 7 Ϭ 5 Ϭ

Sex Male ϯϲ͕ϭϮϮ ;ϱϮ͘ϱͿ ϭ͕ϭϲϮ ;ϱϰ͘ϭͿ Ϭ͘ϭϯϱ ϭϳ͕ϵϮϵ ;ϲϮ͘ϴͿ ϲϵϰ ;ϳϯ͘ϭͿ <Ϭ͘ϬϬϭ
Female ϯϮ͕ϲϵϳ ;ϰϳ͘ϱͿ ϵϴϰ ;ϰϱ͘ϵͿ ϭϬ͕ϲϬϳ ;ϯϳ͘ϮͿ Ϯϱϱ ;Ϯϲ͘ϵͿ
Missing 14 Ϭ ϭϬ Ϭ

BMI <18.5 ϭ͕ϮϬϱ ;ϭ͘ϴͿ ϰϯ ;Ϯ͘ϭͿ Ϭ͘Ϯϰϲ ϰϯϳ ;ϭ͘ϲͿ ϭϬ ;ϭ͘ϭͿ Ϭ͘ϰϰϵ
ϭϴ͘ϱͲϮϱ͘Ϭ Ϯϲ͕ϮϵϬ ;ϯϵ͘ϵͿ ϳϴϭ ;ϯϳ͘ϵͿ ϭϭ͕Ϭϰϳ ;ϯϵ͘ϴͿ ϯϲϭ ;ϯϵ͘ϬͿ
Ϯϱ͘ϬͲϯϬ͘Ϭ Ϯϱ͕ϴϬϯ ;ϯϵ͘ϭͿ ϴϰϬ ;ϰϬ͘ϴͿ ϭϭ͕ϯϵϱ ;ϰϭ͘ϬͿ ϯϳϴ ;ϰϬ͘ϵͿ

шϯϬ ϭϮ͕Ϭϱϵ ;ϭϴ͘ϯͿ ϯϴϰ ;ϭϴ͘ϲͿ ϰ͕ϳϮϴ ;ϭϳ͘ϬͿ ϭϳϭ ;ϭϴ͘ϱͿ
Missing 575 13 168 5

ASA I-II ϰϵ͕ϴϳϳ ;ϳϮ͘ϱͿ ϭ͕ϰϰϵ ;ϲϳ͘ϱͿ <Ϭ͘ϬϬϭ Ϯϯ͕ϭϱϵ ;ϴϭ͘ϭͿ ϳϬϵ ;ϳϰ͘ϳͿ <Ϭ͘ϬϬϭ
III+ ϭϴ͕ϴϱϲ ;Ϯϳ͘ϰͿ ϲϵϱ ;ϯϮ͘ϰͿ ϱ͕ϯϱϱ ;ϭϴ͘ϴͿ ϮϰϬ ;Ϯϱ͘ϯͿ

Missing ϭϬϬ Ϯ ϯϮ Ϭ
CCI ϬͲ/ ϰϵ͕ϴϰϵ ;ϳϮ͘ϰͿ ϭ͕ϰϵϰ ;ϲϵ͘ϲͿ Ϭ͘ϬϬϱ ϮϮ͕ϭϲϳ ;ϴϳ͘ϳͿ ϲϲϵ ;ϳϬ͘ϱͿ <Ϭ͘ϬϬϭ

II+ ϭϴ͕ϵϴϰ ;Ϯϳ͘ϲͿ ϲϱϮ ;ϯϬ͘ϰͿ ϲ͕ϯϳϵ ;ϮϮ͘ϯͿ ϮϴϬ ;Ϯϵ͘ϱͿ
PREOPERATIVE CHARACTERISTICS
Tumor  
complicationB

No ϰϯ͕ϯϲϬ ;ϲϯ͘ϬͿ ϭ͕ϯϬϵ ;ϲϭ͘ϬͿ Ϭ͘Ϭϰϳ Ϯϯ͕ϭϰϵ ;ϴϭ͘ϭͿ ϳϬϭ ;ϳϯ͘ϵͿ <Ϭ͘ϬϬϭ
zes Ϯϱ͕Ϯϯϰ ;ϯϲ͘ϳͿ ϴϯϰ ;ϯϴ͘ϵͿ ϱ͕Ϯϵϲ ;ϭϴ͘ϲͿ Ϯϰϳ ;Ϯϲ͘ϬͿ

Missing Ϯϯϵ 3 ϭϬϭ 1
Neoadj radiotherapy     No   ϲϴ͕ϯϮϴ ;ϵϵ͘ϯͿ Ϯ͕ϭϯϲ ;ϵϵ͘ϱͿ Ϭ͘ϭϭϬ ϭϬ͕ϯϴϵ ;ϯϲ͘ϱͿ ϱϬϴ ;ϱϯ͘ϱͿ <Ϭ͘ϬϬϭ

zes ϯϰϲ ;Ϭ͘ϱͿ ϱ ;Ϭ͘ϮͿ ϭϴ͕ϭϮϰ ;ϲϯ͘ϱͿ ϰϰϬ ;ϰϲ͘ϰͿ
Missing ϭϱϵ ;Ϭ͘ϮͿ ϱ ;Ϭ͘ϮͿ ϯϯ ;Ϭ͘ϭͿ ϭ ;Ϭ͘ϭͿ

cT stage ĐdϭͲϮ ϵ͕ϭϱϲ ;ϭϯ͘ϯͿ Ϯϳϴ ;ϭϯ͘ϬͿ <Ϭ͘ϬϬϭ ϴ͕ϲϮϲ ;ϯϬ͘ϮͿ Ϯϳϵ ;Ϯϵ͘ϰͿ <Ϭ͘ϬϬϭ
cT3 ϭϯ͕Ϯϵϰ ;ϭϵ͘ϯͿ ϰϲϮ ;Ϯϭ͘ϱͿ ϭϱ͕ϯϵϲ ;ϱϯ͘ϵͿ ϱϬϯ ;ϱϯ͘ϬͿ
cT4 ϯ͕ϭϭϳ ;ϰ͘ϱͿ ϭϰϬ ;ϲ͘ϱͿ Ϯ͕ϲϲϲ ;ϵ͘ϯͿ ϲϳ ;ϳ͘ϭͿ
cTx ϰϯ͕Ϯϲϲ ;ϲϮ͘ϵͿ ϭ͕Ϯϲϲ ;ϱϵ͘ϬͿ ϭ͕ϴϱϴ ;ϲ͘ϱͿ ϭϬϬ ;ϭϬ͘ϱͿ
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Colon cancer Rectal cancer 
Solitary 

N=68,833
Synchronous

N = 2,146 P value
Solitary

N=28,546
SynchronousA

N=949 P value
N (%) N (%) N (%) N (%)

cN stage ĐNϬ Ϯϭ͕ϲϭϲ ;ϯϭ͘ϰͿ ϲϯϱ ;Ϯϵ͘ϲͿ Ϭ͘ϬϬϵ ϭϮ͕ϴϱϯ ;ϰϱ͘ϬͿ ϯϵϮ ;ϰϭ͘ϯͿ <Ϭ͘ϬϬϭ
ĐNϭͲϮ ϵ͕ϴϰϳ ;ϭϰ͘ϯͿ ϯϱϱ ;ϭϲ͘ϱͿ ϭϯ͕ϴϱϰ ;ϰϴ͘ϱͿ ϯϴϳ ;ϰϬ͘ϴͿ

cNx ϯϳ͕ϯϳϬ ;ϱϰ͘ϯͿ ϭ͕ϭϱϲ ;ϱϯ͘ϵͿ ϭ͕ϴϯϵ ;ϲ͘ϰͿ ϭϳϬ ;ϭϳ͘ϵͿ
Site        ZŝgŚƚͲ;rŝgŚƚͿͲĐŽlŽnc ϯϲ͕ϮϮϰ;ϱϮ͘ϲͿ ϵϬϯ ;ϰϮ͘ϭͿ <Ϭ͘ϬϬϭ - - <Ϭ͘ϬϬϭ

>eŌͲ;leŌͿͲĐŽlŽnc ϯϮ͕ϲϬϵ ;ϰϳ͘ϰͿ ϱϰϰ ;Ϯϱ͘ϯͿ - -
ZŝgŚƚͲleŌ ĐŽlŽn - ϲϵϵ ;ϯϮ͘ϲͿ - -

Right colon-rectum - - - ϯϮϱ ;ϯϰ͘ϮͿ
>eŌ ĐŽlŽnͲreĐƚƵm - - - ϰϱϵ ;ϰϴ͘ϰͿ
ZeĐƚƵmͲ;reĐƚƵmͿC - - Ϯϴ͕ϱϰϲ ;ϭϬϬ͘ϬͿ ϭϲϱ ;ϭϳ͘ϰͿ

OPERATIVE CHARACTERISTICS
Setting �leĐƟve ϱϴ͕Ϯϵϭ ;ϴϰ͘ϳͿ ϭ͕ϵϭϯ ;ϴϵ͘ϭͿ <Ϭ͘ϬϬϭ Ϯϴ͕Ϭϴϱ ;ϵϴ͘ϰͿ ϵϭϮ ;ϵϲ͘ϭͿ <Ϭ͘ϬϬϭ

Emergency ϭϬ͕ϰϳϲ ;ϭϱ͘ϮͿ ϮϯϮ ;ϭϬ͘ϴͿ ϰϮϳ ;ϭ͘ϱͿ ϯϰ ;ϯ͘ϲͿ
Missing 66 1 34 3

Technique Open Ϯϯ͕ϴϴϳ ;ϯϰ͘ϳͿ ϵϯϬ ;ϰϯ͘ϯͿ <Ϭ͘ϬϬϭ ϳ͕ϯϬϲ ;Ϯϱ͘ϲͿ ϯϰϳ ;ϯϲ͘ϲͿ <Ϭ͘ϬϬϭ
Laparoscopic� ϰϰ͕Ϯϯϭ ;ϲϰ͘ϯͿ ϭ͕ϭϵϵ ;ϱϱ͘ϵͿ ϭϵ͕Ϯϳϰ ;ϲϳ͘ϱͿ ϱϳϵ ;ϲϭ͘ϬͿ
Local excision ϲϭ ;Ϭ͘ϭͿ Ϯ ;Ϭ͘ϭͿ ϭ͕ϳϬϳ ;ϲ͘ϬͿ ϭϴ ;ϭ͘ϵͿ

Missing 654 15 Ϯϱϵ 5
Anastom. Anastom ϱϵ͕ϳϭϬ ;ϴϲ͘ϳͿ ϭ͕ϳϯϭ ;ϴϬ͘ϳͿ <Ϭ͘ϬϬϭ ϳ͕ϴϲϬ ;Ϯϳ͘ϱͿ Ϯϴϳ ;ϯϬ͘ϮͿ Ϭ͘ϬϬϭ

Anastom + stoma ϭ͕ϵϳϰ ;Ϯ͘ϵͿ ϭϬϴ ;ϱ͘ϬͿ ϳ͕ϳϳϭ ;Ϯϳ͘ϮͿ Ϯϭϱ ;ϮϮ͘ϳͿ
 Stoma ϲ͕ϳϯϬ ;ϵ͘ϴͿ ϯϬϭ ;ϭϰ͘ϬͿ ϭϭ͕ϯϮϬ ;ϯϵ͘ϳͿ ϰϮϳ ;ϰϱ͘ϬͿ

Missing 66 1 1,595 ϮϬ
Multivisceral 
resection

No ϲϭ͕Ϯϭϭ ;ϴϴ͘ϵͿ ϭ͕ϵϮϮ ;ϴϵ͘ϲͿ ϭ͘ϬϬϬ Ϯϰ͕ϲϰϴ ;ϵϴ͘ϰͿ ϴϰϮ ;ϴϴ͘ϳͿ Ϭ͘ϮϮϳ
zes ϲ͕ϰϲϬ ;ϵ͘ϱͿ ϮϬϯ ;ϵ͘ϲͿ ϭ͕ϵϯϮ ;ϲ͘ϴͿ ϳϳ ;ϴ͘ϭͿ

Missing 179 Ϯϭ 1,966 ϯϬ
Additional 
resection for 
metastases

No ϲϲ͕Ϯϯϱ ;ϵϲ͘ϱͿ Ϯ͕Ϭϲϳ ;ϵϲ͘ϱͿ ϭ͘ϬϬϬ Ϯϲ͕ϮϬϯ ;ϵϭ͘ϴͿ ϴϵϲ ;ϵϰ͘ϰͿ Ϭ͘Ϭϵϲ
zes Ϯ͕ϰϭϵ ;ϯ͘ϱͿ ϳϱ ;ϯ͘ϱͿ ϳϳϲ ;Ϯ͘ϳͿ ϯϲ ;ϯ͘ϴͿ

Missing 94 4 1,567 17

daďle ϭ͗ �͗ SǇnĐŚrŽnŽƵs reĐƚal ĐanĐer and reĐƚƵmͲĐŽlŽn ĐanĐer͖ �͗ dƵmŽr ĐŽmƉlŝĐaƟŽns ŝnĐlƵdes anemŝa͕
ƉerĨŽraƟŽn͕ ŽďsƚrƵĐƟŽnͬŝleƵs Žr ƉerŝͲƚƵmŽral aďsĐess͘ �͗ /n ƚŚe Đase ŽĨ sǇnĐŚrŽnŽƵs ƚƵmŽrs͕ ďŽƚŚ ƚƵmŽrs
are lŽĐaƚed aƚ ƚŚe same sŝƚe͘ �͗ laƉarŽsĐŽƉǇ ŝnĐlƵded ĐŽnvenƟŽnal laƉarŽsĐŽƉŝĐ ƉrŽĐedƵres͕ rŽďŽƚ
assŝsƚed laƉarŽsĐŽƉŝĐ ƉrŽĐedƵres͕ and ƚransanal ƚŽƚal mesŽreĐƚal eǆĐŝsŝŽn ;dadD�͕ reĐƚal ĐanĐerͿ͘ NeŽadũ
radŝŽƚŚeraƉǇ͗ neŽadũƵvanƚ radŝŽƚŚeraƉǇ͕ �nasƚŽm͗͘ anasƚŽmŽses͘ Dŝssŝng valƵes ŽĨ less ƚŚan ϭϱй are ŽnlǇ
shown as numbers. 

TABLE 1 continued: Baseline Characteristics Of The Solitary And Synchronous Colorectal Cancer Study 
Population
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TABLE 2: Pathologic Characteristics And Postoperative Outcomes Of Solitary And Synchronous Colorectal 
Cancer

Colon cancer Rectal cancer
Solitary 

N=68,833
Synchronous

N= 2,146 P value
Solitary 

N=28,546
SynchronousA

N=949 P value
N (%) N (%) N (%) N (%)

PATHOLOGY
(y)pT stage ;ǇͿƉdϬͲϭ ϲ͕ϱϵϭ ;ϵ͘ϲͿ ϭϬϯ ;ϰ͘ϴͿ <Ϭ͘ϬϬϭ ϱ͕ϱϭϮ ;ϭϵ͘ϯͿ ϳϳ ;ϴ͘ϭͿ <Ϭ͘ϬϬϭ

;ǇͿƉdϮ ϭϭ͕ϲϬϲ ;ϭϲ͘ϵͿ ϯϮϭ ;ϭϱ͘ϬͿ ϴ͕ϳϭϬ ;ϯϬ͘ϱͿ Ϯϱϭ ;Ϯϲ͘ϰͿ
;ǇͿƉdϯ ϯϴ͕ϯϯϱ ;ϱϱ͘ϳͿ ϭ͕ϯϮϬ ;ϲϭ͘ϱͿ ϭϮ͕ϰϭϮ ;ϰϯ͘ϱͿ ϱϯϮ ;ϱϲ͘ϭͿ
;ǇͿƉdϰ ϭϭ͕ϰϭϳ ;ϭϲ͘ϲͿ ϯϳϴ ;ϭϳ͘ϲͿ ϭ͕ϯϭϵ ;ϰ͘ϲͿ ϴϱ ;ϵ͘ϬͿ
;ǇͿƉdy 884 Ϯϰ 593 4

(y)pN stage ;ǇͿƉNϬ ϰϬ͕ϯϲϯ ;ϱϴ͘ϲͿ ϭ͕ϭϲϵ ;ϱϰ͘ϱͿ <Ϭ͘ϬϬϭ ϭϳ͕ϱϳϬ ;ϲϭ͘ϱͿ ϱϱϬ ;ϱϴ͘ϬͿ <Ϭ͘ϬϬϭ
;ǇͿƉNϭͲϮ Ϯϳ͕ϱϳϱ ;ϰϬ͘ϭͿ ϵϱϬ ;ϰϰ͘ϯͿ ϵ͕ϯϲϴ ;ϯϮ͘ϵͿ ϯϳϯ ;ϯϵ͘ϯͿ

;ǇͿƉNǆ 895 Ϯϯϲ ϭ͕ϲϬϴ Ϯϲ
M stage M- ϲϬ͕ϴϵϲ ;ϴϴ͘ϱͿ ϭ͕ϵϭϬ ;ϴϵ͘ϬͿ Ϭ͘ϰϲϲ Ϯϲ͕Ϯϳϵ ;ϵϮ͘ϭͿ ϴϰϱ ;ϴϵ͘ϬͿ Ϭ͘ϬϬϭ

M1 ϳ͕ϵϯϳ ;ϭϭ͘ϱͿ Ϯϯϲ ;ϭϭ͘ϬͿ Ϯ͕Ϯϲϳ ;ϳ͘ϵͿ ϭϬϰ ;ϭϭ͘ϬͿ
Resection  Tumor- free
margin       Incomplete

ϲϲ͕ϭϭϵ ;ϵϲ͘ϭͿ Ϯ͕Ϭϲϳ ;ϵϲ͘ϯͿ Ϭ͘ϭϮϬ Ϯϱ͕ϳϯϱ ;ϵϬ͘ϮͿ ϴϴϮ ;ϵϮ͘ϵͿ Ϭ͘ϵϳϬ
ϭ͕ϱϳϰ ;Ϯ͘ϯͿ ϲϭ ;Ϯ͘ϵͿ ϭ͕ϴϭϯ ;ϲ͘ϰͿ ϲϯ ;ϲ͘ϲͿ

Missing ϭ͕ϭϰϬ 18 998 4
Number 
of lymph 
nodes

<ϭϮ ϭϯ͕ϴϲϰ ;ϮϬ͘ϭͿ ϮϮϭ ;ϭϬ͘ϯͿ <Ϭ͘ϬϬϭ ϵ͕Ϭϯϵ ;ϯϭ͘ϳͿ ϮϬϮ ;Ϯϭ͘ϯͿ <Ϭ͘ϬϬϭ
ш ϭϮ ϱϰ͕ϱϰϯ ;ϳϵ͘ϮͿ ϭ͕ϵϬϱ ;ϴϴ͘ϴͿ ϭϳ͕ϴϳϮ ;ϲϮ͘ϲͿ ϳϮϲ ;ϳϲ͘ϴͿ

Missing ϰϮϲ ϮϬ 1,635 Ϯϭ
Positive 
lymph 
nodes

No ϰϬ͕ϴϰϯ ;ϱϵ͘ϯͿ ϭ͕ϭϰϰ ;ϱϯ͘ϯͿ <Ϭ͘ϬϬϭ ϭϳ͕ϲϳϬ ;ϲϭ͘ϵͿ ϱϮϵ ;ϱϱ͘ϳͿ <Ϭ͘ϬϬϭ
zes Ϯϳ͕ϭϵϲ ;ϯϵ͘ϱͿ ϵϳϱ ;ϰϱ͘ϰͿ ϵ͕Ϭϵϵ ;ϯϭ͘ϴͿ ϯϵϯ ;ϰϭ͘ϰͿ

Missing 794 Ϯϳ 1,777 Ϯϳ

POSTOPERATIVE OUTCOMES
Complications         No ϰϴ͕ϵϬϴ ;ϳϭ͘ϭͿ ϭ͕Ϯϳϵ ;ϱϵ͘ϲͿ <Ϭ͘ϬϬϭ ϭϴ͕ϰϲϮ ;ϲϰ͘ϳͿ ϱϱϱ ;ϱϴ͘ϱͿ <Ϭ͘ϬϬϭ

Non-surgical ϵ͕Ϭϰϯ ;ϭϯ͘ϭͿ ϯϴϲ ;ϭϴ͘ϬͿ ϰ͕Ϭϳϯ ;ϭϰ͘ϯͿ ϭϱϵ ;ϭϲ͘ϴͿ
Surgical ϭϬ͕ϴϮϮ ;ϭϱ͘ϴͿ ϰϴϭ ;ϮϮ͘ϰͿ ϲ͕Ϭϭϭ ;Ϯϭ͘ϭͿ Ϯϯϱ ;Ϯϰ͘ϴͿ

Reintervention       No ϲϮ͕ϵϭϲ ;ϵϭ͘ϰͿ ϭ͕ϴϲϱ ;ϴϲ͘ϵͿ <Ϭ͘ϬϬϭ Ϯϱ͕ϭϯϰ ;ϴϴ͘ϬͿ ϴϭϯ ;ϴϱ͘ϳͿ Ϭ͘ϬϯϬ
zes ϱ͕ϵϭϳ ;ϴ͘ϲͿ Ϯϴϭ ;ϭϯ͘ϭͿ ϯ͕ϰϭϮ ;ϭϮ͘ϬͿ ϭϯϲ ;ϭϰ͘ϯͿ

LOS >14 
days

No ϱϴ͕ϴϱϭ ;ϴϱ͘ϱͿ ϭ͕ϲϯϮ ;ϳϲ͘ϬͿ <Ϭ͘ϬϬϭ Ϯϯ͕ϰϯϭ ;ϴϮ͘ϭͿ ϳϮϲ ;ϳϲ͘ϱͿ <Ϭ͘ϬϬϭ
zes ϵ͕ϲϮϯ ;ϭϰ͘ϬͿ ϱϬϰ ;Ϯϯ͘ϱͿ ϰ͕ϵϮϬ ;ϭϳ͘ϮͿ Ϯϭϴ ;Ϯϯ͘ϬͿ

Missing 359 ϭϬ 195 5
ReadmissionB                No ϱϮ͕ϰϭϵͬϱϲ͕ϲϲϴ

;ϵϮ͘ϱͿ
ϭ͕ϲϭϮͬϭ͕ϳϵϭ

;ϵϬ͘ϬͿ
<Ϭ͘ϬϬϭ ϮϬ͕ϰϲϲͬϮϯ͕ϳϯϰ

;ϴϲ͘ϮͿ
ϲϳϰͬϳϳϲ

;ϴϲ͘ϵͿ
Ϭ͘ϲϴϴ

zes ϰ͕ϭϰϬͬϱϲ͕ϲϲϴ
;ϳ͘ϱͿ

ϭϳϱͬϭ͕ϳϵϭ
;ϭϬ͘ϬͿ

ϯ͕ϮϮϮͬϮϯ͕ϳϯϰ
;ϭϯ͘ϴͿ

ϭϬϭͬϳϳϲ
;ϭϯ͘ϬͿ

Missing ϭϮϵ 4 ϰϬ 1
Complicated            No
course                      zes

ϱϳ͕ϴϮϳ ;ϴϰ͘ϬͿ ϭ͕ϱϵϯ ;ϳϰ͘ϮͿ <Ϭ͘ϬϬϭ ϮϮ͕ϴϭϱ ;ϳϵ͘ϵͿ ϳϬϯ ;ϳϰ͘ϭͿ <Ϭ͘ϬϬϭ
ϭϭ͕ϬϬϲ ;ϭϲ͘ϬͿ ϱϱϯ ;Ϯϱ͘ϴͿ ϱ͕ϳϯϭ ;ϮϬ͘ϭͿ Ϯϰϲ ;Ϯϱ͘ϵͿ

Failure to 
rescuec

No ϭϮ͕Ϭϯϵͬϭϯ͕ϰϮϵ
;ϴϬ͘ϲͿ

ϱϵϲͬϲϴϱ
;ϴϳ͘ϬͿ

Ϭ͘Ϭϯϯ

zes ϭ͕ϯϵϬͬϭϯ͕ϰϮϵ
;ϭϬ͘ϰͿ

ϴϵͬϲϴϱ
;ϭϯ͘ϬͿ

Mortality Survival ϲϲ͕ϳϯϭ ;ϵϲ͘ϵͿ Ϯ͕Ϭϱϭ ;ϵϱ͘ϲͿ <Ϭ͘ϬϬϭ Ϯϴ͕ϭϬϬ ;ϵϴ͘ϰͿ ϵϭϯ ;ϵϲ͘ϮͿ <Ϭ͘ϬϬϭ
Mortality Ϯ͕ϭϬϮ ;ϯ͘ϭͿ ϵϱ ;ϰ͘ϰͿ ϰϰϲ ;ϭ͘ϲͿ ϯϲ ;ϯ͘ϴͿ

daďle Ϯ͗ WŽsƚŽƉeraƟve ŽƵƚĐŽmes aŌer ƉrŝmarǇ sŽlŝƚarǇ and sǇnĐŚrŽnŽƵs ĐŽlŽreĐƚal ĐanĐer reseĐƟŽn͘ Dŝssŝng
valƵes ŽĨ less ƚŚan ϭϱй are ŽnlǇ sŚŽǁn as nƵmďers͘ �͗ /Ĩ Žne ŽĨ ƚŚe sǇnĐŚrŽnŽƵs ƚƵmŽrs ǁas lŽĐaƚed ŝn ƚŚe
reĐƚƵm͕ ƚŚe ƉaƟenƚ ǁas assŝgned ƚŽ ƚŚe sǇnĐŚrŽnŽƵs reĐƚal ĐanĐer grŽƵƉ͘ �͗ ZeadmŝssŝŽn ǁas regŝsƚered sŝnĐe
ϮϬϭϮ͘ �͗ dŚe ƉerĐenƚage ŽĨ ƉaƟenƚs ǁŝƚŚ ĨaŝlƵre ƚŽ resĐƵe ŝs analǇǌed ĨŽr ƚŚe ƚŽƚal nƵmďer ŽĨ eleĐƟve ĐŽlŽreĐƚal
ĐanĐer reseĐƟŽns ǁŝƚŚ a ĐŽmƉlŝĐaƚed ĐŽƵrse͘
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Type of surgery for synchronous cancers
�ŝlaƚeral ĐŽlŽn ƚƵmŽrs and sǇnĐŚrŽnŽƵs ĐŽlŽnͲreĐƚƵm ƚƵmŽrs ŽŌen reƋƵŝred reseĐƟŽn ŽĨ

mƵlƟƉle segmenƚs ;rŝgŚƚͲleŌ ĐŽlŽn ϯϳ͘ϲй͖ rŝgŚƚ ĐŽlŽnͲreĐƚƵm ϱϴ͘ϴй͖ leŌ ĐŽlŽnͲreĐƚƵm ϭϵ͘ϴйͿ͘

tŚen ƚŚe rŝgŚƚ ĐŽlŽn ǁas ŝnvŽlved͕ an eǆƚended reseĐƟŽn ǁas mŽsƚ ŽŌen ƉerĨŽrmed ŝn Đase

ŽĨ ďŝlaƚeral lŽĐaƟŽn ;ϯϴ͘ϯйͿ ;&ŝgƵre Ϯ�Ϳ͕ ǁŝƚŚ ƚŚe mŽsƚ ĐŽmmŽnlǇ ƉerĨŽrmed ƉrŽĐedƵres ďeŝng

a rŝgŚƚ ;eǆƚendedͿ ŚemŝĐŽleĐƚŽmǇ͕ sŝgmŽŝd reseĐƟŽn͕ and ;lŽǁͿ anƚerŝŽr reseĐƟŽn ;&ŝgƵre Ϯ�Ϳ͘

�ǆƚended reseĐƟŽns ǁere mŽsƚ ŽŌen ƉerĨŽrmed ĨŽr ďŝlaƚeral lŽĐaƚed ĐŽlŽn ĐanĐer ;ϯϴ͘ϯйͿ͕

ĐŽnsŝsƟng ŽĨ a sƵďƚŽƚal ĐŽleĐƚŽmǇ ŝn Ϯϱ͘ϰй͕ and a ƉrŽĐƚŽĐŽleĐƚŽmǇ ŝn ϰ͘ϱй͘ dŚe eǆƚenƚ ŽĨ

reseĐƟŽn ǁas ĐŽmƉaraďle ŝn ƚŚe eleĐƟve and emergenĐǇ setting ;Žne segmenƚ ŝn ϲϯ͘ϰй vs͘

ϲϯ͘ϴй͕ mƵlƟƉle segmenƚs ŝn ϭϱ͘ϱй vs͘ ϭϲ͘ϴй͕ and ;sƵďͿƚŽƚal ĐŽleĐƚŽmǇ ŝn Ϯϭ͘ϭй vs͘ ϭϵ͘ϰй͕

pсϬ͘ϳϲϱͿ͘

Short-term outcomes
dŝme ƚrend analǇses ŽĨ ƚŚe ϯϬͲdaǇ sƵrgŝĐal ŽƵƚĐŽmes and ƉaƚŚŽlŽgŝĐal ŽƵƚĐŽmes aŌer

colorectal cancer surgery revealed improvement during the study period as shown in Figure 

ϯ͘ tŚen ĐŽmƉared ƚŽ sŽlŝƚarǇ ĐanĐer͕ ďŽƚŚ ƉaƟenƚs ǁŝƚŚ sǇnĐŚrŽnŽƵs ĐŽlŽn ĐanĐer as ǁell as

reĐƚal ĐanĐer demŽnsƚraƚed sŝgnŝĮĐanƚlǇ ŚŝgŚer raƚes ŽĨ nŽnͲsƵrgŝĐal ĐŽmƉlŝĐaƟŽns͕ sƵrgŝĐal

ĐŽmƉlŝĐaƟŽns͕ reŝnƚervenƟŽns͕ ĐŽmƉlŝĐaƚed ĐŽƵrse͕ and ĨaŝlƵre ƚŽ resĐƵe ;daďle ϮͿ͘ dŚe ƉrŝmarǇ

admŝssŝŽn ŽĨ sǇnĐŚrŽnŽƵs �Z� ƉaƟenƚs ǁas mŽre ŽŌen lŽnger ƚŚan ϭϰ daǇs͘  /n ĐŽnƚrasƚ ƚŽ

ƚŚe reĐƚal ĐanĐer sƚƵdǇ ƉŽƉƵlaƟŽn͕ ƉaƟenƚs ǁŝƚŚ sǇnĐŚrŽnŽƵs ĐŽlŽn ĐanĐer ǁere mŽre

ĨreƋƵenƚlǇ readmŝƩed ǁŝƚŚŝn ϯϬ daǇs aŌer ƉrŝmarǇ sƵrgerǇ ƚŚan ƉaƟenƚs ǁŝƚŚ sŽlŝƚarǇ ƚƵmŽrs

;ϭϬ͘Ϭй vs͘ ϳ͘ϱй͕ p<Ϭ͘ϬϬϭͿ͘ �ŽnĐernŝng ƉaƚŚŽlŽgŝĐal ŽƵƚĐŽmes͕ sŝgnŝĮĐanƚlǇ ŚŝgŚer ƉrŽƉŽrƟŽns

ŽĨ ŝnĐŽmƉleƚe reseĐƟŽn margŝn ǁere ĨŽƵnd ĨŽr ďŽƚŚ dϭͲϯ and dϰ sƚage sǇnĐŚrŽnŽƵs ĐŽlŽn

ĐanĐers ;ϯ͘ϭй vs͘ Ϭ͘ϵй͕ p<Ϭ͘ϬϬϭ and ϭϯ͘ϱй vs͘ ϵ͘ϱй͕ pсϬ͘ϬϬϵͿ͘ SǇnĐŚrŽnŽƵs reĐƚal ĐanĐer

reseĐƟŽn sŚŽǁed mŽre ŽŌen a lǇmƉŚ nŽde Śarvesƚ ŽĨ ϭϮн ƚŚan sŽlŝƚarǇ ĐanĐer ;ϳϲ͘ϴй vs͘

ϲϮ͘ϲй͕ p<Ϭ͘ϬϬϭͿ͘ SƵďgrŽƵƉ analǇsŝs ŽĨ sŚŽrƚͲƚerm ŽƵƚĐŽmes ĨŽr sǇnĐŚrŽnŽƵs ĐŽlŽn ĐanĐer

sŚŽǁed ƚŚaƚ ƚƵmŽr lŽĐaƟŽn ŝn ďŽƚŚ ƚŚe rŝgŚƚ and leŌ ĐŽlŽn͕ ŝĨ ĐŽmƉared ƚŽ rŝgŚƚͲrŝgŚƚ and leŌͲ

leŌ ƚƵmŽr lŽĐaƟŽns͕ Śad sŝgnŝĮĐanƚlǇ mŽre sƵrgŝĐal ĐŽmƉlŝĐaƟŽns ;Ϯϲ͘ϲй vs͘ Ϯϭ͘ϯй and ϭϵ͘ϯй͕

pсϬ͘ϬϬϳͿ͕ reŝnƚervenƟŽns ;ϭϳ͘ϵй vs͘ ϭϭ͘ϭй and ϭϬ͘ϯй͕ p<Ϭ͘ϬϬϭͿ͕ and ŚŝgŚer mŽrƚalŝƚǇ raƚe

;ϲ͘ϯй vs͘ ϯ͘ϴй and ϯ͘ϭй͕ pсϬ͘ϬϭϮͿ͘ dŚe ƉrŽƉŽrƟŽn ŽĨ ƉaƟenƚs ǁŝƚŚ a ƉrŝmarǇ ŚŽsƉŝƚal sƚaǇ ŽĨ

mŽre ƚŚan ϭϰ daǇs ǁas sŝgnŝĮĐanƚlǇ ŚŝgŚer ŝn ďŽƚŚ sǇnĐŚrŽnŽƵs ĐŽlŽn ĐanĐer ;ϯϭ͘Ϯй ;rŝgŚƚͲleŌͿ

vs͘ ϮϬ͘Ϭй ;rŝgŚƚͲrŝgŚƚͿ vs ϭϵ͘ϯй ;leŌͲleŌͿ͕ p<Ϭ͘ϬϬϭͿ and sǇnĐŚrŽnŽƵs reĐƚal ĐanĐer ;Ϯϳ͘Ϯй ;rŝgŚƚ

ĐŽlŽnͲreĐƚƵmͿ vs͘ Ϯϯ͘Ϭй ;leŌ ĐŽlŽnͲreĐƚƵmͿ and ϭϱ͘Ϯй ;reĐƚƵmͲreĐƚƵmͿ͕ pсϬ͘ϬϭϮͿ ;&ŝgƵre ϰͿ͘



Chapter 8

ϮϭϬ

FI
G

U
RE

 2
A:

 E
xt

en
si

on
 O

f T
he

 S
ur

gi
ca

l P
ro

ce
du

re
 F

or
 S

yn
ch

ro
no

us
 C

ol
or

ec
ta

l C
an

ce
r

0%10
%

20
%

30
%

40
%

50
%

60
%

70
%

80
%

90
%

10
0%

Ri
gh

t-
Ri

gh
t

he
m

ic
ol

on
Le

ft
-L

ef
t h

em
ic

ol
on

Ri
gh

t-
Le

ft
 h

em
ic

ol
on

Ri
gh

t h
em

ic
ol

on
 -

Re
ct

um
Le

ft
 h

em
ic

ol
on

 -
Re

ct
um

Re
ct

um
 - 

Re
ct

um

O
th

er

Pr
oc

to
co

le
ct

om
y

AP
R

(L
ow

)a
nt

er
io

r r
es

ec
tio

n

Si
gm

oi
dr

es
ec

tio
n

Lo
ca

l e
xc

isi
on

Su
bt

ot
al

 c
ol

ec
to

m
y

Le
ft

 (e
xt

en
de

d)
 h

em
ic

ol
ec

to
m

y

Tr
an

sv
er

se
ct

om
y

Ri
gh

t (
ex

te
nd

ed
) h

em
ic

ol
ec

to
m

y

Ile
oc

ec
al

 re
se

ct
io

n

0%10
%

20
%

30
%

40
%

50
%

60
%

70
%

80
%

90
%

10
0%

Ri
gh

t-
Ri

gh
t

he
m

ic
ol

on
Le

ft
-L

ef
t h

em
ic

ol
on

Ri
gh

t-
Le

ft
 h

em
ic

ol
on

Ri
gh

t h
em

ic
ol

on
 -

Re
ct

um
Le

ft
 h

em
ic

ol
on

 -
Re

ct
um

Re
ct

um
 - 

Re
ct

um

ex
te

nd
ed

 re
se

ct
io

n

>1
 se

gm
en

t

1 
se

gm
en

t

&ŝ
gƵ

re
Ϯ�

͗
ƚǇ

Ɖe
sƵ

rg
ŝĐ

al
Ɖr

ŽĐ
ed

Ƶr
e

;ϭ
se

gm
en

ƚa
lr

es
eĐ

ƟŽ
n͕

хϭ
se

gm
en

ƚa
lr

es
eĐ

ƟŽ
n͕

eǆ
ƚe

nd
ed

re
se

ĐƟ
Žn

;ŝn
Đl

Ƶd
ŝn

g
sƵ

ďƚ
Žƚ

al
ĐŽ

le
Đƚ

Žm
Ǉ

an
d

Ɖr
ŽĐ

ƚŽ
ĐŽ

le
Đƚ

Žm
ǇͿ

sƚ
ra

ƟĮ
ed

ĨŽ
rs

Ǉn
ĐŚ

rŽ
nŽ

Ƶs
ĐŽ

lŽ
re

Đƚ
al

Đa
nĐ

er
lŽ

Đa
ƟŽ

n͘

FI
G

U
RE

 2
B:

 T
yp

e 
O

f S
ur

gi
ca

l P
ro

ce
du

re
s F

or
 S

yn
ch

ro
no

us
 C

ol
or

ec
ta

l C
an

ce
r

0%10
%

20
%

30
%

40
%

50
%

60
%

70
%

80
%

90
%

10
0%

Ri
gh

t-
Ri

gh
t

he
m

ic
ol

on
Le

ft
-L

ef
t h

em
ic

ol
on

Ri
gh

t-
Le

ft
 h

em
ic

ol
on

Ri
gh

t h
em

ic
ol

on
 -

Re
ct

um
Le

ft
 h

em
ic

ol
on

 -
Re

ct
um

Re
ct

um
 - 

Re
ct

um

O
th

er

Pr
oc

to
co

le
ct

om
y

AP
R

(L
ow

)a
nt

er
io

r r
es

ec
tio

n

Si
gm

oi
dr

es
ec

tio
n

Lo
ca

l e
xc

isi
on

Su
bt

ot
al

 c
ol

ec
to

m
y

Le
ft

 (e
xt

en
de

d)
 h

em
ic

ol
ec

to
m

y

Tr
an

sv
er

se
ct

om
y

Ri
gh

t (
ex

te
nd

ed
) h

em
ic

ol
ec

to
m

y

Ile
oc

ec
al

 re
se

ct
io

n

0%10
%

20
%

30
%

40
%

50
%

60
%

70
%

80
%

90
%

10
0%

Ri
gh

t-
Ri

gh
t

he
m

ic
ol

on
Le

ft
-L

ef
t h

em
ic

ol
on

Ri
gh

t-
Le

ft
 h

em
ic

ol
on

Ri
gh

t h
em

ic
ol

on
 -

Re
ct

um
Le

ft
 h

em
ic

ol
on

 -
Re

ct
um

Re
ct

um
 - 

Re
ct

um

ex
te

nd
ed

 re
se

ct
io

n

>1
 se

gm
en

t

1 
se

gm
en

t

&ŝ
gƵ

re
Ϯ�

͗s
Ƶr

gŝ
Đa

lƉ
rŽ

Đe
dƵ

re
s

Ɖe
rĨ

Žr
m

ed
sƚ

ra
ƟĮ

ed
ĨŽ

r
sǇ

nĐ
Śr

Žn
ŽƵ

s
ĐŽ

lŽ
re

Đƚ
al

Đa
nĐ

er
re

se
ĐƟ

Žn
͘W

er
Đe

nƚ
ag

es
ŽĨ

ea
ĐŚ

ƚǇ
Ɖe

ŽĨ
re

se
ĐƟ

Žn
ar

e
ďa

se
d

Žn
ƚŚ

e
ƚŽ

ƚa
l

nƵ
m

ďe
rŽ

Ĩr
es

eĐ
ƟŽ

ns
Ɖe

rĨ
Žr

m
ed

͘



� ϭϬͲzear �valƵaƟŽn KĨ SŚŽrƚͲderm KƵƚĐŽmes �Ōer SǇnĐŚrŽnŽƵs �ŽlŽreĐƚal  �anĐer ZeseĐƟŽn

Ϯϭϭ   

8

FI
G

U
RE

 3
: T

im
e 

Tr
en

d 
(2

01
0-

20
19

) O
f S

ho
rt

-T
er

m
 O

ut
co

m
es

 A
fte

r C
ol

or
ec

ta
l C

an
ce

r S
ur

ge
ry

0%2%4%6%8%10
%

12
%

14
%

16
%

18
%

20
%

22
%

24
%

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

20
19

In
co

m
pl

et
e 

re
se

ct
io

n
m

ar
gi

n 
af

te
r p

T1
-3

 c
ol

on
ca

nc
er

 re
se

ct
io

n

In
co

m
pl

et
e 

re
se

ct
io

n
m

ar
gi

n 
af

te
r c

T1
-3

 re
ct

al
ca

nc
er

 re
se

ct
io

n

In
co

m
pl

et
e 

re
se

ct
io

n
m

ar
gi

n 
af

te
r p

T4
 c

ol
on

ca
nc

er
 re

se
ct

io
n

In
co

m
pl

et
e 

re
se

ct
io

n
m

ar
gi

n 
af

te
r c

T4
 re

ct
al

ca
nc

er
 re

se
ct

io
n

Co
m

pl
ic

at
ed

 c
ou

rs
e 

co
lo

n
ca

nc
er

 su
rg

er
y

Co
m

pl
ic

at
ed

 c
ou

rs
e

re
ct

al
ca

nc
er

 su
rg

er
y

Fa
ilu

re
 to

 re
sc

ue
 a

ft
er

el
ec

tiv
e 

co
lo

re
ct

al
 c

an
ce

r
su

rg
er

y

M
or

ta
lit

y 
af

te
r 

co
lo

n
ca

nc
er

 su
rg

er
y

M
or

ta
lit

y
af

te
r r

ec
ta

l
ca

nc
er

 su
rg

er
y

p=
0.

08
1

p=
0.

00
2

p<
0.

00
1

p<
0.

00
1

p<
0.

00
1

p<
0.

00
1

p<
0.

00
1

p<
0.

00
1

p<
0.

00
1

&ŝ
gƵ

re
ϯ͗

dŝ
m

e
ƚr

en
d

ŽĨ
ƚŚ

e
Ɖr

ŝm
ar

Ǉ
sŚ

Žr
ƚͲŽ

Ƶƚ
ĐŽ

m
es

aŌ
er

ĐŽ
lŽ

re
Đƚ

al
Đa

nĐ
er

re
se

ĐƟ
Žn

͘�
�Ś

ŝͲS
ƋƵ

ar
e

ƚe
sƚ

ǁ
as

Ƶs
ed

ĨŽ
rĐ

al
ĐƵ

la
Ɵn

g
ƚŚ

e
p 

va
lƵ

es
ĨŽ

rϮ
Ϭϭ

Ϭ
vs

͘Ϯ
Ϭϭ

ϵ͘



Chapter 8

ϮϭϮ

FI
G

U
RE

 4
: S

ho
rt

-T
er

m
 P

os
to

pe
ra

tiv
e 

O
ut

co
m

es
 A

fte
r P

rim
ar

y 
Sy

nc
hr

on
ou

s C
ol

or
ec

ta
l C

an
ce

r R
es

ec
tio

n 
Pe

r T
um

or
 L

oc
ati

on
.

0%5%10
%

15
%

20
%

25
%

30
%

In
co

m
pl

et
e

re
se

ct
io

n
m

ar
gi

n

< 
12

 ly
m

ph
no

de
s

Co
m

pl
ic

at
io

n
no

n-
su

rg
ic

al
Co

m
pl

ic
at

io
n

su
rg

ic
al

Re
in

te
rv

en
tio

n
Re

ad
m

iss
io

n
LO

S 
> 

14
 d

ay
s

M
or

ta
lit

y

Ri
gh

t-
Ri

gh
t h

em
ic

ol
on

Le
ft

-L
ef

t h
em

ic
ol

on

Ri
gh

t-
Le

ft
 h

em
ic

ol
on

Ri
gh

t h
em

ic
ol

on
 - 

Re
ct

um

Le
ft

 h
em

ic
ol

on
-R

ec
tu

m

Re
ct

um
-R

ec
tu

m

p=
0.

42
8

p=
0.

01
2

p=
0.

13
4p=

0.
90

5

p=
0.

37
4

p=
0.

00
7

p=
0.

99
7

p=
0.

87
6

p=
0.

25
6

p=
0.

30
6

p<
0.

00
1

p<
0.

00
1

p=
0.

01
2

p=
0.

24
7

p=
0.

00
4p=

0.
80

7

&ŝ
gƵ

re
ϰ͗

SŚ
Žr

ƚͲƚ
er

m
ƉŽ

sƚ
ŽƉ

er
aƟ

ve
ŽƵ

ƚĐ
Žm

es
aŌ

er
Ɖr

ŝm
ar

Ǉ
sǇ

nĐ
Śr

Žn
ŽƵ

s
ĐŽ

lŽ
re

Đƚ
al

Đa
nĐ

er
re

se
ĐƟ

Žn
Ɖe

r
ƚƵ

m
Žr

lŽ
Đa

ƟŽ
n͘

dŚ
e

re
ad

m
ŝss

ŝŽ
ns

ra
ƚe

ŝs
Đa

lĐ
Ƶl

aƚ
ed

ĨŽ
r

ϮϬ
ϭϮ

ͲϮ
Ϭϭ

ϵ͘
�

�Ś
ŝͲs

ƋƵ
ar

e
ƚe

sƚ
ǁ

as
Ƶs

ed
ƚŽ

Đa
lĐ

Ƶl
aƚ

e
ƚŚ

e
p 

va
lu

es
.



� ϭϬͲzear �valƵaƟŽn KĨ SŚŽrƚͲderm KƵƚĐŽmes �Ōer SǇnĐŚrŽnŽƵs �ŽlŽreĐƚal  �anĐer ZeseĐƟŽn

Ϯϭϯ   

8

DƵlƟlevel lŽgŝsƟĐ regressŝŽn analǇses ;SƵƉƉl͘ daďle ϭͿ sŚŽǁed ƚŚaƚ sǇnĐŚrŽnŽƵs ĐŽlŽn ĐanĐer

ǁas ŝndeƉendenƚlǇ assŽĐŝaƚed ǁŝƚŚ an ŝnĐreased Ždds ĨŽr ŝnĐŽmƉleƚe reseĐƟŽn margŝn ĨŽr

ďŽƚŚ dϭͲϯ sƚage ;�KZ ϯ͘ϴϰϴ͕ ϵϱй �/ Ϯ͘ϴϵϲͲϱ͘ϭϭϰͿ and dϰ sƚage ;�KZ ϭ͘ϲϳϲ͕ ϵϱй �/ ϭ͘ϮϯϴͲ

Ϯ͘ϮϲϵͿ͕ ďƵƚ ƚŚŝs ǁas nŽƚ Žďserved ŝĨ Žne ŽĨ ƚŚe ƚƵmŽrs ǁas lŽĐaƚed ŝn ƚŚe reĐƚƵm͘ SǇnĐŚrŽnŽƵs

ĐŽlŽn as ǁell as reĐƚal ƚƵmŽrs͕ revealed a sŝgnŝĮĐanƚlǇ ŚŝgŚer Ždds ĨŽr ĐŽmƉlŝĐaƚed ĐŽƵrse

;�KZ ϭ͘ϳϵϲ͕ ϵϱй �/ ϭ͘ϲϭϰͲϭ͘ϵϵϴ and �KZ ϭ͘Ϯϲϱ͕ ϵϱй�/ ϭ͘ϬϳϮͲϭ͘ϰϵϭͿ and mŽrƚalŝƚǇ ;�KZ ϭ͘ϯϲϭ͕

ϵϱй �/ ϭ͘ϬϲϭͲϭ͘ϳϰϳ and �KZ ϭ͘ϵϮϰ͕ ϵϱй �/ ϭ͘ϮϲϮͲϮ͘ϵϯϮͿ͕ ďƵƚ nŽƚ ĨŽr ĨaŝlƵre ƚŽ resĐƵe ;ďŽƚŚ

sǇnĐŚrŽnŽƵs ĐŽlŽn Žr reĐƚal ĐanĐerͿ ;SƵƉƉl͘ daďle ϮͿ͘

DISCUSSION
dŚŝs ƉŽƉƵlaƟŽnͲďased sƚƵdǇ evalƵaƚed ϭϬ Ǉears ŽĨ sƵrgerǇ ĨŽr sǇnĐŚrŽnŽƵs �Z� ŝn ƚŚe

NeƚŚerlands͘ /nͲdeƉƚŚ analǇses ŽĨ Ɵme ƚrends ŝn ŝnĐŝdenĐe as ǁell as evalƵaƟŽn ŽĨ dŝīerenƚ

sƵďgrŽƵƉs deƉendŝng Žn sŝdedness ŽĨ ƚŚe mƵlƟƉle ĐanĐers are ƉrŽvŝded͘ Kverall͕ ϯ͘ϭй ŽĨ ƚŚe

ƉaƟenƚs Ƶnderǁenƚ sƵrgerǇ ĨŽr sǇnĐŚrŽnŽƵs �Z�͕ ǁŝƚŚ ďŽƚŚ ƚƵmŽrs mŽsƚ ĨreƋƵenƚlǇ lŽĐaƚed ŝn

ƚŚe rŝgŚƚ ĐŽlŽn͘ �lƚŚŽƵgŚ ŽƵƚĐŽmes ŽĨ �Z� Đare ŝmƉrŽved Žver Ɵme͕ ƉaƟenƚs ǁŝƚŚ sǇnĐŚrŽnŽƵs

ƚƵmŽrs sƟll Śad ŚŝgŚer raƚes ŽĨ ŝnĐŽmƉleƚe reseĐƟŽn margŝn͕ ĐŽmƉlŝĐaƚed ĐŽƵrse͕ ĨaŝlƵre ƚŽ

resĐƵe͕ and mŽrƚalŝƚǇ ŝĨ ĐŽmƉared ƚŽ ƉaƟenƚs ǁŝƚŚ a sŽlŝƚarǇ ƚƵmŽr͘ SƵďgrŽƵƉ analǇses ŽĨ

sǇnĐŚrŽnŽƵs ƚƵmŽrs ďased Žn ƚƵmŽr lŽĐaƟŽn revealed ƚŚaƚ ďŝlaƚeral sǇnĐŚrŽnŽƵs ĐanĐers

mŽsƚ ŽŌen Ƶnderǁenƚ sƵďƚŽƚal ĐŽleĐƚŽmǇ and ƉrŽĐƚŽĐŽleĐƚŽmǇ and Śad ƚŚe ǁŽrsƚ ŽƵƚĐŽme

ĐŽmƉared ƚŽ leŌͲleŌ and rŝgŚƚͲrŝgŚƚ ĐŽlŽn ĐanĐer lŽĐaƟŽns͘ dŚŝs Ƶnderlŝnes ƚŚe ŝmƉŽrƚanĐe ŽĨ

ŝdenƟĨǇŝng ŚŝgŚͲrŝsŬ ƉaƟenƚ grŽƵƉs ƚŚaƚ need ƚŽ ďe ŽƉƟmallǇ ŝnĨŽrmed ďǇ ƚreaƟng ƉŚǇsŝĐŝans

and alsŽ reƋƵŝre ŝndŝvŝdƵalŝǌed ƉaƟenƚ Đare ƚŽ ŝmƉrŽve ŽƵƚĐŽmes͘ /n addŝƟŽn͕ ŽƵr resƵlƚs alsŽ

ŚŝgŚlŝgŚƚ ƚŚe need ĨŽr ĐŽnƟnƵŽƵs evalƵaƟŽn ŽĨ delŝvered Đare Žver Ɵme ďeĐaƵse ďenĐŚmarŬs

are sƵďũeĐƚ ƚŽ ĐŚange͘

WrevŝŽƵs sƚƵdŝes Śave demŽnsƚraƚed ĐŽnƚrŽversŝal resƵlƚs ĨŽr ƚŚe dŝsƚrŝďƵƟŽn ŽĨ sǇnĐŚrŽnŽƵs

CRC. A study of van Leersum et al. showed that synchronous tumors had a predominant 

ďŝlaƚeral lŽĐaƟŽn͕18 ǁŚereas DƵlder eƚ al͘ ĨŽƵnd ƚŚaƚ mŽsƚ ŽŌen sǇnĐŚrŽnŽƵs ĐanĐers ǁere

both in the right colon.5 dŚŝs ŝs ŝn lŝne ǁŝƚŚ ŽƵr resƵlƚs ƚŚaƚ sŚŽǁed alƚernaƟng ŚŝgŚesƚ reseĐƟŽn

nƵmďers ĨŽr rŝgŚƚͲrŝgŚƚ and rŝgŚƚͲleŌ ĐŽlŽn ĐanĐer sŝdedness ďeĨŽre ϮϬϭϰ͕ ǁŝƚŚ a ƉredŽmŝnanƚ

rŝgŚƚͲrŝgŚƚ dŝsƚrŝďƵƟŽn sŝnĐe ϮϬϭϰ͘ dŚŝs ŝs mŽsƚ lŝŬelǇ eǆƉlaŝned ďǇ ƚŚe ŝnƚrŽdƵĐƟŽn ŽĨ ƚŚe &eĐal

/mmƵnŽĐŚemŝĐal desƚ ;&/dͿ as Ɖarƚ ŽĨ ƚŚe ďŽǁel ĐanĐer sĐreenŝng ƉrŽgram ŝn ϮϬϭϰ͘ Several

sƚƵdŝes Śave ŚǇƉŽƚŚesŝǌed ƚŚaƚ serraƚed lesŝŽns are mŽre ŽŌen lŽĐaƚed ŝn ƚŚe rŝgŚƚ ĐŽlŽn and

ƚŚaƚ ƚŚese lesŝŽns are less lŝŬelǇ ƚŽ ďleed ĐŽmƉared ƚŽ ƚŚe Ňaƚ sŚaƉe ŽĨ adenŽmas͘ϯϯʹϯϱ As a 

ĐŽnseƋƵenĐe͕ sƚƵdŝes ĨŽƵnd ƚŚaƚ �Z� sĐreenŝng ƚesƚs deƚeĐƚ rŝgŚƚͲsŝded ƚƵmŽrs less ŽŌen and
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ŝn a mŽre advanĐed sƚage ƚŚan leŌͲsŝded ĐŽlŽn and reĐƚal ƚƵmŽrs͘13,36,37 Although we included 

ŽnlǇ ƉaƟenƚs ǁŚŽ ǁere sƵrgŝĐallǇ ƚreaƚed͕ ƚŚe resƵlƚs are ŝn lŝne ǁŝƚŚ ƚŚese ƉrevŝŽƵs sƚƵdŝes͘

� sƚƵdǇ ďǇ de Neree eƚ al͘ sŚŽǁed ƚŚaƚ sĐreenŝngͲdeƚeĐƚed ĐanĐer ŝs mŽre ŽŌen dŝagnŽsed

aƚ an earlǇ sƚage͕ resƵlƟng ŝn less eǆƚensŝve sƵrgŝĐal ƉrŽĐedƵres ǁŝƚŚ less ƉŽsƚŽƉeraƟve

ĐŽmƉlŝĐaƟŽns and mŽrƚalŝƚǇ͘ϭϮ �esƉŝƚe ƚŚe ĨaĐƚ ƚŚaƚ mŽre earlǇͲsƚage �Z� ŝs deƚeĐƚed͕

sǇnĐŚrŽnŽƵs ĐŽlŽn ƚƵmŽrs ǁere sƟll dŝagnŽsed ŝn a mŽre advanĐed sƚage ĐŽmƉared ƚŽ sŽlŝƚarǇ

carcinomas. Although our results showed a decrease in complicated course, failure to rescue, 

and mŽrƚalŝƚǇ Žver a ϭϬͲǇear Ɵme ƉerŝŽd͕ ƚŚe raƚe ǁas sƟll ŚŝgŚer ĨŽr sǇnĐŚrŽnŽƵs ĐanĐer

ƉaƟenƚs ĐŽmƉared ƚŽ sŽlŝƚarǇ ĐanĐer ƉaƟenƚs͘ te sƵggesƚ ƚŚaƚ ƚŚŝs ŝs ĐaƵsed ďǇ ƚŚe mŽre

complex surgical procedure that is generally required for synchronous cancer, illustrated by 

a mŽre ĨreƋƵenƚ ŽƉen aƉƉrŽaĐŚ and ƚŚe ĐreaƟŽn ŽĨ a sƚŽma ǁŝƚŚŽƵƚ anasƚŽmŽsŝs͘ te alsŽ

ĨŽƵnd ƚŚaƚ ƉaƟenƚs ǁŝƚŚ aƚ leasƚ Žne ŽĨ ƚŚe ĐanĐers lŽĐaƚed ŝn ƚŚe reĐƚƵm Śad almŽsƚ a sŝmŝlar

ĐlŝnŝĐal ƚƵmŽr sƚage as ƉaƟenƚs ǁŝƚŚ sŽlŝƚarǇ reĐƚal ĐanĐer͘ ZemarŬaďlǇ͕ ƚŚeǇ reĐeŝved less ŽŌen

neŽadũƵvanƚ radŝŽƚŚeraƉǇ ďƵƚ Śad a ŚŝgŚer ĐŽmƉlŝĐaƟŽn raƚe͘ dŚŝs sƵggesƚs ƚŚaƚ ƚŚe sƵrgŝĐal

procedures required for synchronous rectal cancers determine the morbidity rate, and not the 

neŽadũƵvanƚ ƚreaƚmenƚ͘ /n addŝƟŽn͕ ƚŚe ƉresenĐe ŽĨ a sǇnĐŚrŽnŽƵs ƚƵmŽr ǁas ŝndeƉendenƚlǇ

assŽĐŝaƚed ǁŝƚŚ ǁŽrse sŚŽrƚͲƚerm ŽƵƚĐŽmes͕ and ŝn ĐŽlŽn ĐanĐer alsŽ ǁŝƚŚ ŝnĐŽmƉleƚe reseĐƟŽn

margŝn͘ DŽsƚ sƚƵdŝes and ĐlŝnŝĐal aƵdŝƚs eǆĐlƵde ƉaƟenƚs ǁŝƚŚ sǇnĐŚrŽnŽƵs �Z�͕ ƉarƟallǇ dƵe

ƚŽ a small nƵmďer ŽĨ sǇnĐŚrŽnŽƵs �Z� ƉaƟenƚs ǁŝƚŚ dŝīerenƚ ĨeaƚƵres ƚŚaƚ resƵlƚ ŝn ǁŽrse

sŚŽrƚͲƚerm ŽƵƚĐŽmes ĐŽmƉared ƚŽ sŽlŝƚarǇ �Z� ƉaƟenƚs͘ dŚe Įndŝngs ŽĨ ƚŚe Ɖresenƚ sƚƵdǇ

Śave ŝmƉlŝĐaƟŽns ĨŽr ďenĐŚmarŬŝng and ĐaseͲmŝǆ adũƵsƚmenƚ ŝn ĐlŝnŝĐal aƵdŝƟng͘ SƵrgŝĐallǇ

ƚreaƚed sǇnĐŚrŽnŽƵs �Z� ƉaƟenƚs need ƚŽ ďe ŝnĐŽrƉŽraƚed ŝnƚŽ ƚŚe Žverall evalƵaƟŽn ŽĨ �Z�

care, and synchronous CRC should then be added as a variable to the case mix model.

Over the past decades, there has been an ongoing discussion to which extent the surgical 

ƉrŽĐedƵre needs ƚŽ ďe ƉerĨŽrmed ĨŽr �Z� lŽĐaƚed ŝn mƵlƟƉle segmenƚs͘ϭϵʹϮϯ A more extended 

sƵrgŝĐal ƉrŽĐedƵre Śas ďeen assŽĐŝaƚed ǁŝƚŚ a ŚŝgŚer ƉŽsƚŽƉeraƟve mŽrďŝdŝƚǇ and mŽrƚalŝƚǇ

rateϭϴ͕Ϯϭ ďƵƚ a lŽǁer reĐƵrrenĐe raƚe͕ ǁŚereas mƵlƟƉle segmenƚal reseĐƟŽns Śave ďeen

assŽĐŝaƚed ǁŝƚŚ mŽre reĐƵrrenĐes ďƵƚ less ƉŽsƚŽƉeraƟve mŽrďŝdŝƚǇ͘ϴ͕Ϯϭ͕Ϯϰ zŽƵ eƚ al͘ sŚŽǁed

ƚŚaƚ ;sƵďͿƚŽƚal ĐŽleĐƚŽmǇ ǁas mŽre ĐŽmmŽnlǇ ƉerĨŽrmed ĨŽr mƵlƟƉle ƉŽlǇƉs Žr malŝgnanĐŝes͕

ǁŝƚŚ a ŚŝgŚer ŝnĐŝdenĐe ŽĨ ŝleƵsͬsmall ďŽǁel ŽďsƚrƵĐƟŽns and Žverall ĐŽmƉlŝĐaƟŽns as ǁell as

a lŽnger ŚŽsƉŝƚal sƚaǇ͘ dŚese ƉaƟenƚs eǆƉerŝenĐed a lŽǁer ƋƵalŝƚǇ ŽĨ lŝĨe ĐŽmƉared ƚŽ ƉaƟenƚs

ǁŚŽ Ƶnderǁenƚ a segmenƚal reseĐƟŽn dƵe ƚŽ a lŽǁer medŝan nƵmďer ŽĨ sƚŽŽls Ɖer daǇ͘38

�aŬŬer eƚ al͘ evalƵaƚed ϭϱ͕ϲϲϳ ƉaƟenƚs ǁŚŽ Ƶnderǁenƚ reseĐƟŽn ĨŽr ĐŽlŽn ĐanĐer and ĨŽƵnd

ƚŚaƚ a sƵďƚŽƚal ĐŽleĐƚŽmǇ ǁas assŽĐŝaƚed ǁŝƚŚ an ŝnĐreased rŝsŬ ĨŽr anasƚŽmŽƟĐ leaŬage ďƵƚ
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not with subsequent death.39 NeverƚŚeless͕ <ŝlma eƚ al͘ ĨŽƵnd a Ϯ͘ϰ ĨŽld ŝnĐrease ŝn ƚŚe rŝsŬ ŽĨ

mortality by a subtotal colectomy.ϰϬ dŚŝels eƚ al͘ sƵggesƚ ƚŚaƚ segmenƚal reseĐƟŽn sŚŽƵld ďe

ƉerĨŽrmed ǁŚenever ƉŽssŝďle ďeĐaƵse ƚŚere ŝs nŽ ďeneĮƚ ŝn sƵrvŝval ŽĨ ;sƵďͿƚŽƚal ĐŽleĐƚŽmǇ͘41

/nƚeresƟnglǇ͕ ,ŽlƵďar eƚ al͘ ĨŽƵnd ƚŚaƚ ĐreaƟng ƚǁŽ nŽnͲdŝverƟng ĐŽlŽnŝĐ anasƚŽmŽses

ǁas assŽĐŝaƚed ǁŝƚŚ lŽǁer anasƚŽmŽƟĐ leaŬage͕ ŝnƚraͲaďdŽmŝnal aďsĐess͕ and sƵrgŝĐal sŝƚe

ŝnĨeĐƟŽn raƚes ĐŽmƉared ƚŽ a sŝngle eǆƚended reseĐƟŽn͘ϮϬ Our results demonstrate that 

ƉaƟenƚs ǁŝƚŚ sǇnĐŚrŽnŽƵs ďŝlaƚeral ĐŽlŽn ĐanĐer and rŝgŚƚ ĐŽlŽnͲreĐƚƵm ĐanĐer mŽre ŽŌen

Ƶnderǁenƚ mƵlƟƉle segmenƚ reseĐƟŽns and eǆƚended reseĐƟŽns͕ ǁŝƚŚ a sƵďƚŽƚal ĐŽleĐƚŽmǇ Žr

ƉrŽĐƚŽĐŽleĐƚŽmǇ mŽre ŽŌen ƉerĨŽrmed ŝn ďŝlaƚeral ĐŽlŽn ĐanĐer ƚŚan ŽƚŚer sǇnĐŚrŽnŽƵs ĐŽlŽn

ĐanĐer dŝsƚrŝďƵƟŽns͘ dŚese ƉaƟenƚs demŽnsƚraƚed ƚŚe ŚŝgŚesƚ ƉŽsƚŽƉeraƟve ĐŽmƉlŝĐaƟŽn͕

reŝnƚervenƟŽn͕ and mŽrƚalŝƚǇ raƚe ĐŽmƉared ƚŽ ŽƚŚer sǇnĐŚrŽnŽƵs ĐŽlŽn ƚƵmŽr dŝsƚrŝďƵƟŽns͕

which is in line with the results of Lee et al.ϰϮ

�lƚŚŽƵgŚ ƚŚe assŽĐŝaƟŽn ďeƚǁeen sǇnĐŚrŽnŽƵs �Z� and lŽngͲƚerm sƵrvŝval remaŝns

unclear,ϰ͕ϱ͕ϳʹϵ͕Ϯϰ͕Ϯϱ ŝƚ ŝs ǁell ŬnŽǁn ƚŚaƚ ƉŽsƚŽƉeraƟve ĐŽmƉlŝĐaƟŽns͕ esƉeĐŝallǇ ŝnĨeĐƟŽƵs

ĐŽmƉlŝĐaƟŽns͕ are assŽĐŝaƚed ǁŝƚŚ an ŝnĐrease ŝn lŽĐal reĐƵrrenĐe raƚe and a deĐrease ŝn Žverall

survival.43 Besides, studies show that the local recurrence rate is higher for synchronous cancer 

than for solitary cancer.ϰ͕ϴ͕Ϯϰ �ven ƚŚŽƵgŚ lŽngͲƚerm ŽƵƚĐŽmes are nŽƚ avaŝlaďle ŝn ƚŚe ��Z�͕

ŽƵr  Įndŝngs sƵƉƉŽrƚ ƚŚe ĐŽnĐlƵsŝŽn ŽĨ a sƚƵdǇ ďǇ �eĐĐŚŝnŝ eƚ al͕͘ ǁŚŝĐŚ sƚaƚed ƚŚaƚ segmenƚal

Žr regŝŽnal ĐŽlŽnŝĐ reseĐƟŽns ǁere aƉƉrŽƉrŝaƚe ŝn ƚŚe eleĐƟve setting ďased Žn ƚŚeŝr resƵlƚs

ŽĨ sŚŽrƚͲƚerm and lŽng ƚerm ŽƵƚĐŽmes and ƚŚaƚ ƚŚe ŝndŝĐaƟŽn ĨŽr a ;sƵďͿƚŽƚal ĐŽleĐƚŽmǇ

should not be based on the oncological outcomes.Ϯϯ � ƉŽƚenƟal sƚraƚegǇ ƚŽ mŝnŝmŝǌe ƚŚe

need ĨŽr an eǆƚended reseĐƟŽn and ƚŽ ŝmƉrŽve lŽngͲƚerm sƵrvŝval ŝs ƚŽ deƚeĐƚ sǇnĐŚrŽnŽƵs

CRC at an early disease stage, that might allow for endoscopic or surgical local excisions. For 

ƚŚŝs reasŽn͕ a ĐŽlŽnŽsĐŽƉǇ ŽĨ ƚŚe enƟre ĐŽlŽn ƚŽ deƚeĐƚ sǇnĐŚrŽnŽƵs ƚƵmŽrs ŝs essenƟal͘ �

sǇnĐŚrŽnŽƵs ƚƵmŽr Đan easŝlǇ ďe mŝssed͕ dƵe ƚŽ ŽďsƚrƵĐƟŽn͕ ƉŽŽr ďŽǁel ƉreƉaraƟŽn͕ Žr

ƉŚǇsŝĐal sƚaƚƵs ŽĨ ƚŚe ƉaƟenƚ resƵlƟng ŝn ŝnĐŽmƉleƚe ƉreŽƉeraƟve ĐŽlŽnŽsĐŽƉǇ͘44 In case 

ŽĨ ŝnĐŽmƉleƚe vŝsƵalŝǌaƟŽn ŽĨ ƚŚe ĐŽlŽn͕ ŝƚ Śas ďeen sƵggesƚed ƚŚaƚ ƚŚe deƚeĐƟŽn raƚe ŽĨ a

sǇnĐŚrŽnŽƵs ƚƵmŽr mŝgŚƚ ďe ŝmƉrŽvemenƚ ďǇ ŝs an ŝnƚraͲŽƉeraƟve ĐŽlŽnŽsĐŽƉǇ͘45 Sasaki 

eƚ al͘ demŽnsƚraƚed ƚŚaƚ ƚŚŝs resƵlƚed ŝn deƚeĐƟŽn ŽĨ a sǇnĐŚrŽnŽƵs lesŝŽn ŝn Ϯϲ͘ϴй and a

sǇnĐŚrŽnŽƵs �Z� ŝn ϰй ŽĨ ƉaƟenƚs ǁŝƚŚ a leŌͲsŝded �Z�͕ ǁŝƚŚ a ĐŚange ŝn sƵrgŝĐal ƉrŽĐedƵre

ŝn ϴ͘ϵй͘46 te sƵggesƚ ƚŚaƚ ƉaƟenƚ seleĐƟŽn ĨŽr eǆƚended reseĐƟŽn ŝs ŝmƉŽrƚanƚ ŝn redƵĐŝng

adverse outcomes and mortality, taking the risk of disease recurrence into account. However, 

ƚŚe rŝgŚƚ ƉaƟenƚ seleĐƟŽn ĨŽr a segmenƚal Žr eǆƚended reseĐƟŽn ŝs nŽƚ ŽnlǇ ďased Žn ŽďũeĐƟve

ĐlŝnŝĐal Ɖarameƚers͕ ďƵƚ alsŽ reƋƵŝres a ǁellͲŝnĨŽrmed ƉaƟenƚ ǁŚŽ ŝs aďle ƚŽ maŬe an ŝnĨŽrmed

ĐŚŽŝĐe ǁŚeƚŚer ƚŚe ƚreaƚmenƚ ŽƉƟŽn ǁŝƚŚ ŝƚs rŝsŬs and ďeneĮƚs ŝs ƚŚe ďesƚ ĐŽnsŝderŝng ƚŚeŝr
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ƉreĨerenĐes and ĐŽndŝƟŽn͘47,48 �n ŝndŝvŝdƵalŝǌed ƉaƟenƚ aƉƉrŽaĐŚ and sŚared deĐŝsŝŽnͲmaŬŝng

are essenƟal ŝn ƉaƟenƚs ǁŝƚŚ sǇnĐŚrŽnŽƵs �Z� ƚŽ aĐŚŝeve gŽŽd sŚŽrƚͲƚerm and lŽngͲƚerm

ŽƵƚĐŽmes͘ ,Žǁever͕ nŽ deĮnŝƟve reĐŽmmendaƟŽns Đan ďe made ďased Žn ƚŚe Ɖresenƚ sƚƵdǇ͕

dƵe ƚŽ ƚŚe laĐŬ ŽĨ ŝnĨŽrmaƟŽn regardŝng lŽngͲƚerm sƵrvŝval and dŝsease reĐƵrrenĐe͘

dŚe ĨŽllŽǁŝng lŝmŝƚaƟŽns ŽĨ ƚŚŝs ƉŽƉƵlaƟŽnͲďased sƚƵdǇ sŚŽƵld ďe menƟŽned͘ dŚe ��Z� ŽnlǇ

regŝsƚers sŚŽrƚͲƚerm ŽƵƚĐŽmes͕ and ĨŽr ƚŚŝs reasŽn͕ ƚŚe assŽĐŝaƟŽn ďeƚǁeen sǇnĐŚrŽnŽƵs

ƚƵmŽrs and lŽngͲƚerm ŽnĐŽlŽgŝĐal ŽƵƚĐŽmes ĐŽƵld nŽƚ ďe evalƵaƚed͘ �Ƶe ƚŽ ƚŚe ĐŽnƟnƵŽƵs

develŽƉmenƚ ŽĨ ƚŚe ��Z�͕ Ɖarameƚers Śave ďeen ĐŚanged͘ hnƟl ϮϬϭϳ ƚŚe ϯϬͲdaǇ ĐŽmƉlŝĐaƟŽn

raƚe͕ reŝnƚervenƟŽn raƚe͕ readmŝssŝŽn raƚe ǁas regŝsƚered͕ and sŝnĐe ϮϬϭϴ ƚŚe ϵϬͲdaǇ ŽƵƚĐŽme

raƚes ǁere regŝsƚered͘ dŚŝs resƵlƚed ŝn a slŝgŚƚ ŽveresƟmaƟŽn ŽĨ ƚŚe ϯϬͲdaǇ ŽƵƚĐŽmes ŝn

ϮϬϭϴ and ϮϬϭϵ͘ /n ƚŚe ��Z�͕ nŽ dŝsƟnĐƟŽn ŝs made ďeƚǁeen ŚemŝĐŽleĐƚŽmǇ and eǆƚended

hemicolectomy, which might have been relevant for comparing synchronous and solitary cancer. 

CONCLUSION
/n ƚŚŝs ϭϬͲǇear ƉŽƉƵlaƟŽnͲďased sƚƵdǇ͕ ϯ͘ϭй ŽĨ ƚŚe reseĐƟŽn ǁas ƉerĨŽrmed ĨŽr sǇnĐŚrŽnŽƵs

�Z�͕ ǁŝƚŚ mŽsƚ sǇnĐŚrŽnŽƵs ƚƵmŽrs ďŽƚŚ lŽĐaƚed Žn ƚŚe rŝgŚƚ sŝde͘ dŚe ŝnƚrŽdƵĐƟŽn ŽĨ ƚŚe

ďŽǁel ĐanĐer sĐreenŝng ƉrŽgram Śas resƵlƚed ŝn a deĐrease ŽĨ reseĐƟŽns ĨŽr leŌͲsŝded and

rectal solitary and synchronous cancers, in contrast to a remarkable temporary increase 

ŝn eǆĐlƵsŝvelǇ rŝgŚƚͲsŝded sǇnĐŚrŽnŽƵs ĐanĐer͘ �Ƶe ƚŽ ƚŚe mŽre advanĐed ƚƵmŽr sƚage and

ĐŽmmŽn ŝnvŽlvemenƚ ŽĨ mƵlƟƉle segmenƚs ŝn sǇnĐŚrŽnŽƵs �Z�͕ mŽre ĐŽmƉleǆ sƵrgerǇ ŝs

reƋƵŝred͕ resƵlƟng ŝn a ŚŝgŚer ƉŽsƚŽƉeraƟve ĐŽmƉlŝĐaƟŽn and mŽrƚalŝƚǇ raƚe and a lŽnger sƚaǇ

ŝn ŚŽsƉŝƚal ĐŽmƉared ƚŽ sŽlŝƚarǇ ƚƵmŽrs͘ �īŽrƚs sŚŽƵld ďe made ĨŽr deƚeĐƟng sǇnĐŚrŽnŽƵs

�Z� aƚ an earlǇ sƚage ƚŽ redƵĐe ƚŚe need ŽĨ eǆƚended reseĐƟŽns͘ WaƟenƚ seleĐƟŽn and sŚared

deĐŝsŝŽnͲmaŬŝng ĨŽr eǆƚended reseĐƟŽns are essenƟal ŝn ƚŚe ƚreaƚmenƚ ŽĨ sǇnĐŚrŽnŽƵs �Z�͘

�esŝdes͕ ŝƚ ŝs ŝmƉŽrƚanƚ ƚŽ mŽnŝƚŽr and ĐŽmƉare ƚŚe resƵlƚs ŽĨ sǇnĐŚrŽnŽƵs �Z� reseĐƟŽns

between hospitals for the improvement of quality of surgical care.
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dŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘amũsƵrg͘ϮϬϭϬ͘Ϭϱ͘ϬϭϮ

ϭϮ͘ de Neree ƚŽƚ �aďďerŝĐŚ DWD͕ sermeer N��͕ tŽƵƚers Dt:D͕ eƚ al͘ WŽsƚŽƉeraƟve KƵƚĐŽmes ŽĨ
SĐreenͲ�eƚeĐƚed vs NŽnʹSĐreenͲ�eƚeĐƚed �ŽlŽreĐƚal �anĐer ŝn ƚŚe NeƚŚerlands͘ JAMA Surgery. 
ϮϬϭϴ͖ϭϱϯ;ϭϮͿ͗eϭϴϯϱϲϳ͘ dŽŝ͗ϭϬ͘ϭϬϬϭͬũamasƵrg͘ϮϬϭϴ͘ϯϱϲϳ

13. >Žgan Z&�͕ WaƚnŝĐŬ :͕ NŝĐŬersŽn �͕ �Žleman >͕ ZƵƩer D�͕ vŽn tagner �͘ KƵƚĐŽmes ŽĨ ƚŚe �Žǁel
�anĐer SĐreenŝng WrŽgramme ;��SWͿ ŝn �ngland aŌer ƚŚe Įrsƚ ϭ mŝllŝŽn ƚesƚs͘ Gut͘ ϮϬϭϮ͖ϲϭ;ϭϬͿ͗ϭϰϯϵͲ
ϭϰϰϲ͘ dŽŝ͗ϭϬ͘ϭϭϯϲͬgƵƚũnlͲϮϬϭϭͲϯϬϬϴϰϯ

14. �mrŝ Z͕ �ŽrdeŝanŽƵ >'͕ SǇlla W͕ �erger �>͘ /mƉaĐƚ ŽĨ sĐreenŝng ĐŽlŽnŽsĐŽƉǇ Žn ŽƵƚĐŽmes ŝn ĐŽlŽn
cancer surgery. JAMA Surgery͘ ϮϬϭϯ͖ϭϰϴ;ϴͿ͗ϳϰϳͲϳϱϰ͘ dŽŝ͗ϭϬ͘ϭϬϬϭͬũamasƵrg͘ϮϬϭϯ͘ϴ

15. Sarasƚe �͕ Darƚlŝng �͕ NŝlssŽn W:͕ �lŽm :͕ dƂrnďerg S͕ :ansŽn D͘ SĐreenŝng vs͘ nŽnͲsĐreenŝng deƚeĐƚed
ĐŽlŽreĐƚal ĐanĐer͗ �ŝīerenĐes ŝn ƉreͲƚŚeraƉeƵƟĐ ǁŽrŬ ƵƉ and ƚreaƚmenƚ͘ Journal of Medical 
Screening͘ ϮϬϭϳ͖Ϯϰ;ϮͿ͗ϲϵͲϳϰ͘ dŽŝ͗ϭϬ͘ϭϭϳϳͬϬϵϲϵϭϰϭϯϭϲϲϱϲϮϭϲ
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16. seereman '͕ slaǇen :͕ ZŽďaǇs :͕ eƚ al͘ SǇsƚemaƟĐ revŝeǁ and meƚaͲanalǇsŝs ŽĨ lŽĐal reseĐƟŽn Žr
ƚransanal endŽsĐŽƉŝĐ mŝĐrŽsƵrgerǇ versƵs radŝĐal reseĐƟŽn ŝn sƚage ŝ reĐƚal ĐanĐer͗ � real sƚandard͍
Critical Reviews in Oncology/Hematology͘ ϮϬϭϳ͖ϭϭϰ͗ϰϯͲϱϮ͘ dŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘ĐrŝƚrevŽnĐ͘ϮϬϭϳ͘Ϭϯ͘ϬϬϴ

17. <ŽlĨsĐŚŽƚen N�͕ san >eersƵm N:͕ 'ŽŽŝŬer '�͕ eƚ al͘ SƵĐĐessĨƵl and saĨe ŝnƚrŽdƵĐƟŽn ŽĨ laƉarŽsĐŽƉŝĐ
colorectal cancer surgery in dutch hospitals. Annals of Surgery͘ ϮϬϭϯ͖Ϯϱϳ;ϱͿ͗ϵϭϲͲϵϮϭ͘ dŽŝ͗ϭϬ͘ϭϬϵϳͬ
S>�͘ϬďϬϭϯeϯϭϴϮϱdϬĨϯϳ

18. san >eersƵm N:͕ �alďers �'͕ Snŝũders ,S͕ eƚ al͘ SǇnĐŚrŽnŽƵs ĐŽlŽreĐƚal ĐarĐŝnŽma͗ � rŝsŬ ĨaĐƚŽr ŝn
colorectal cancer surgery. Diseases of the Colon and Rectum͘ ϮϬϭϰ͖ϱϳ;ϰͿ͗ϰϲϬͲϰϲϲ͘ dŽŝ͗ϭϬ͘ϭϬϵϳͬ
��Z͘ϬϬϬϬϬϬϬϬϬϬϬϬϬϬϲϴ

19. �nŬer t�͕ �ragaĐevŝĐ S͘ DƵlƟƉle ĐarĐŝnŽmas ŽĨ ƚŚe large ďŽǁel͗ a naƚƵral eǆƉerŝmenƚ ŝn eƟŽlŽgǇ
and pathogenesis. Annals of surgery͘ ϭϵϳϴ͖ϭϴϳ;ϭͿ͗ϴͲϭϭ͘ dŽŝ͗ϭϬ͘ϭϬϵϳͬϬϬϬϬϬϲϱϴͲϭϵϳϴϬϭϬϬϬͲϬϬϬϬϮ

ϮϬ͘ ,ŽlƵďar S�͕ tŽlī �'͕ WŽŽla sW͕ SŽŽƉ D͘ DƵlƟƉle sǇnĐŚrŽnŽƵs ĐŽlŽnŝĐ anasƚŽmŽses͗ �re ƚŚeǇ saĨe͍
Colorectal Disease͘ ϮϬϭϬ͖ϭϮ;ϮͿ͗ϭϯϱͲϭϰϬ͘ dŽŝ͗ϭϬ͘ϭϭϭϭͬũ͘ϭϰϲϯͲϭϯϭϴ͘ϮϬϬϵ͘Ϭϭϳϳϭ͘ǆ

Ϯϭ͘ ,eald Z:͘ SǇnĐŚrŽnŽƵs and meƚaĐŚrŽnŽƵs ĐarĐŝnŽma ŽĨ ƚŚe ĐŽlŽn and reĐƚƵm͘ Annals of the Royal 
College of Surgeons of England͘ ϭϵϵϬ͖ϳϮ;ϯͿ͗ϭϳϮͲϭϳϰ͘

ϮϮ͘ Wedraǌǌanŝ �͕ �erƵllŽ '͕ �e DarĐŽ '͕ eƚ al͘ /mƉaĐƚ ŽĨ ageͲrelaƚed ĐŽmŽrďŝdŝƚǇ Žn resƵlƚs ŽĨ
colorectal cancer surgery. World Journal of Gastroenterology͘ ϮϬϬϵ͖ϭϱ;ϰϱͿ͗ϱϳϬϲͲϱϳϭϭ͘ dŽŝ͗ϭϬ͘ϯϳϰϴͬ
ǁũg͘ϭϱ͘ϱϳϬϲ

Ϯϯ͘ �eĐĐŚŝnŝ S͕ �ǌǌŽnŝ �͕ �ŽƩarellŝ >͕ eƚ al͘ SƵrgŝĐal ƚreaƚmenƚ ŽĨ mƵlƟƉle sƉŽradŝĐ ĐŽlŽreĐƚal ĐarĐŝnŽma͘
Acta Biomedica͘ ϮϬϭϳ͖ϴϴ;ϭͿ͗ϯϵͲϰϰ͘ dŽŝ͗ϭϬ͘ϮϯϳϱϬͬaďm͘vϴϴŝϭ͘ϲϬϯϭ

Ϯϰ͘ <aŝďara N͕ <Žga S͕ :ŝnnaŝ �͘ SǇnĐŚrŽnŽƵs and meƚaĐŚrŽnŽƵs malŝgnanĐŝes ŽĨ ƚŚe ĐŽlŽn and reĐƚƵm
ŝn :aƉan ǁŝƚŚ sƉeĐŝal reĨerenĐe ƚŽ a ĐŽeǆŝsƟng earlǇ ĐanĐer͘ Cancer͘ ϭϵϴϰ͖ϱϰ;ϵͿ͗ϭϴϳϬͲϭϴϳϰ͘
dŽŝ͗ϭϬ͘ϭϬϬϮͬϭϬϵϳͲϬϭϰϮ;ϭϵϴϰϭϭϬϭͿϱϰ͗ϵ<ϭϴϳϬ͗͗�/�Ͳ�N�ZϮϴϮϬϱϰϬϵϭϳхϯ͘Ϭ͘�K͖ϮͲϱ

Ϯϱ͘ NŽsŚŽ <͕ <Ƶre S͕ /raŚara N͕ eƚ al͘ � WrŽsƉeĐƟve �ŽŚŽrƚ SƚƵdǇ SŚŽǁs hnŝƋƵe �ƉŝgeneƟĐ͕ 'eneƟĐ͕ and
WrŽgnŽsƟĐ &eaƚƵres ŽĨ SǇnĐŚrŽnŽƵs �ŽlŽreĐƚal �anĐers͘ Gastroenterology͘ ϮϬϬϵ͖ϭϯϳ;ϱͿ͗ϭϲϬϵͲϭϲϮϬ͘
dŽŝ͗ϭϬ͘ϭϬϱϯͬũ͘gasƚrŽ͘ϮϬϬϵ͘Ϭϴ͘ϬϬϮ

Ϯϲ͘ san >eersƵm N:͕ Snŝũders ,S͕ ,enneman �͕ eƚ al͘ dŚe dƵƚĐŚ sƵrgŝĐal ĐŽlŽreĐƚal aƵdŝƚ͘ European 
Journal of Surgical Oncology͘ ϮϬϭϯ͖ϯϵ;ϭϬͿ͗ϭϬϲϯͲϭϬϳϬ͘ dŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘eũsŽ͘ϮϬϭϯ͘Ϭϱ͘ϬϬϴ

Ϯϳ͘ de Neree ƚŽƚ �aďďerŝĐŚ DWD͕ �eƚerŝng Z͕ �eŬŬer :td͕ eƚ al͘ �ĐŚŝevemenƚs ŝn ĐŽlŽreĐƚal ĐanĐer
Đare dƵrŝng ϴ Ǉears ŽĨ aƵdŝƟng ŝn dŚe NeƚŚerlands͘ European Journal of Surgical Oncology. 
ϮϬϭϴ͖ϰϰ;ϵͿ͗ϭϯϲϭͲϭϯϳϬ͘ dŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘eũsŽ͘ϮϬϭϴ͘Ϭϲ͘ϬϬϭ

Ϯϴ͘ 'ŚaĨerŝ ��͕ �ŝmŝĐŬ :�͘ /mƉŽrƚanĐe ŽĨ ƚeamǁŽrŬ͕ ĐŽmmƵnŝĐaƟŽn and ĐƵlƚƵre Žn ĨaŝlƵreͲƚŽͲresĐƵe ŝn
the elderly. British Journal of Surgery͘ ϮϬϭϲ͖ϭϬϯ;ϮͿ͗eϰϳͲeϱϭ͘ dŽŝ͗ϭϬ͘ϭϬϬϮͬďũs͘ϭϬϬϯϭ

Ϯϵ͘ �agŽ D͕ �ŽǌǌŽ S͕ �arrara '͕ Darŝanŝ �͘ &aŝlƵre ƚŽ resĐƵe͕ resĐƵe sƵrgerǇ and ĐenƚralŝǌaƟŽn ŽĨ
ƉŽsƚŽƉeraƟve ĐŽmƉlŝĐaƟŽns͗ � ĐŚallenge ĨŽr general and aĐƵƚe Đare sƵrgeŽns͘ Chirurgia (Romania). 
ϮϬϭϳ͖ϭϭϮ;ϱͿ͗ϱϯϴͲϱϰϱ͘ dŽŝ͗ϭϬ͘ϮϭϲϭϰͬĐŚŝrƵrgŝa͘ϭϭϮ͘ϱ͘ϱϯϴ

ϯϬ͘ �ƵsƟn W�͕ dƵ : s͘ ͕ �lƚer ��͘ �ŽmƉarŝng ŚŝerarĐŚŝĐal mŽdelŝng ǁŝƚŚ ƚradŝƟŽnal lŽgŝsƟĐ regressŝŽn
analǇsŝs amŽng ƉaƟenƚs ŚŽsƉŝƚalŝǌed ǁŝƚŚ aĐƵƚe mǇŽĐardŝal ŝnĨarĐƟŽn͗ SŚŽƵld ǁe ďe analǇǌŝng
ĐardŝŽvasĐƵlar ŽƵƚĐŽmes daƚa dŝīerenƚlǇ͍ American Heart Journal͘ ϮϬϬϯ͖ϭϰϱ;ϭͿ͗ϮϳͲϯϱ͘ dŽŝ͗ϭϬ͘ϭϬϲϳͬ
mŚũ͘ϮϬϬϯ͘Ϯϯ

31. dǁŝsŬ :tZ͘ Applied Multilevel Analysis: A Practical Guide͘ �amďrŝdge͗ �amďrŝdge hnŝversŝƚǇ Wress͖͘
ϮϬϬϲ͘ dŽŝ͗ϭϬ͘ϭϬϭϳͬ��KϵϳϴϬϱϭϭϲϭϬϴϬϲ

ϯϮ͘ <ŽlĨsĐŚŽƚen N�͕ Darang san �e DŚeen W:͕ 'ŽŽŝŬer '�͕ eƚ al͘ sarŝaƟŽn ŝn ĐaseͲmŝǆ ďeƚǁeen ŚŽsƉŝƚals
ƚreaƟng ĐŽlŽreĐƚal ĐanĐer ƉaƟenƚs ŝn ƚŚe NeƚŚerlands͘ European Journal of Surgical Oncology. 
ϮϬϭϭ͖ϯϳ;ϭϭͿ͗ϵϱϲͲϵϲϯ͘ dŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘eũsŽ͘ϮϬϭϭ͘Ϭϴ͘ϭϯϳ



Chapter 8

ϮϮϬ

33. >eggeƩ �͕ tŚŝƚeŚall s͘ ZŽle ŽĨ ƚŚe Serraƚed WaƚŚǁaǇ ŝn �ŽlŽreĐƚal �anĐer WaƚŚŽgenesŝs͘
Gastroenterology͘ ϮϬϭϬ͖ϭϯϴ;ϲͿ͗ϮϬϴϴͲϮϭϬϬ͘ dŽŝ͗ϭϬ͘ϭϬϱϯͬũ͘gasƚrŽ͘ϮϬϬϵ͘ϭϮ͘Ϭϲϲ

34. taldŽĐŬ �͕ �llŝs /K͕ �rmŝƚage N�͕ dƵrner �Z͕ ,ardĐasƚle :�͘ ,ŝsƚŽƉaƚŚŽlŽgŝĐal assessmenƚ ŽĨ ďleedŝng
from polyps of the colon and rectum. Journal of Clinical Pathology͘ ϭϵϴϵ͖ϰϮ;ϰͿ͗ϯϳϴͲϯϴϮ͘ dŽŝ͗ϭϬ͘ϭϭϯϲͬ
ũĐƉ͘ϰϮ͘ϰ͘ϯϳϴ

35. �asƚ :�͕ SaƵnders �W͕ :ass :Z͘ SƉŽradŝĐ and SǇndrŽmŝĐ ,ǇƉerƉlasƟĐ WŽlǇƉs and Serraƚed �denŽmas
ŽĨ ƚŚe �ŽlŽn͗ �lassŝĮĐaƟŽn͕ DŽleĐƵlar 'eneƟĐs͕ NaƚƵral ,ŝsƚŽrǇ͕ and �lŝnŝĐal Danagemenƚ͘
Gastroenterology Clinics of North America͘ ϮϬϬϴ͖ϯϳ;ϭͿ͗ϮϱͲϰϲ͘ dŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘gƚĐ͘ϮϬϬϳ͘ϭϮ͘Ϭϭϰ

36. DŽrŝŬaǁa d͕ <aƚŽ :͕ zamaũŝ z͕ eƚ al͘ SensŝƟvŝƚǇ ŽĨ ŝmmƵnŽĐŚemŝĐal ĨeĐal ŽĐĐƵlƚ ďlŽŽd ƚesƚ ƚŽ small
colorectal adenomas. American Journal of Gastroenterology͘ ϮϬϬϳ͖ϭϬϮ;ϭϬͿ͗ϮϮϱϵͲϮϮϲϰ͘ dŽŝ͗ϭϬ͘ϭϭϭϭͬ
ũ͘ϭϱϳϮͲϬϮϰϭ͘ϮϬϬϳ͘ϬϭϰϬϰ͘ǆ

37. ,aƵg h͕ <Ƶnƚǌ <D͕ <nƵdsen ��͕ ,Ƶndƚ S͕ �renner ,͘ SensŝƟvŝƚǇ ŽĨ ŝmmƵnŽĐŚemŝĐal ĨaeĐal ŽĐĐƵlƚ
ďlŽŽd ƚesƟng ĨŽr deƚeĐƟng leŌͲvs rŝgŚƚͲsŝded ĐŽlŽreĐƚal neŽƉlasŝa͘ British Journal of Cancer. 
ϮϬϭϭ͖ϭϬϰ;ϭϭͿ͗ϭϳϳϵͲϭϳϴϱ͘ dŽŝ͗ϭϬ͘ϭϬϯϴͬďũĐ͘ϮϬϭϭ͘ϭϲϬ

38. zŽƵ zN͕ �ŚƵa ,<͕ NelsŽn ,͕ ,assan /͕ �arnes S�͕ ,arrŝngƚŽn :͘ Segmenƚal vs͘ eǆƚended ĐŽleĐƚŽmǇ͗
DeasƵraďle dŝīerenĐes ŝn mŽrďŝdŝƚǇ͕ ĨƵnĐƟŽn͕ and ƋƵalŝƚǇ ŽĨ lŝĨe͘ Diseases of the Colon and Rectum. 
ϮϬϬϴ͖ϱϭ;ϳͿ͗ϭϬϯϲͲϭϬϰϯ͘ dŽŝ͗ϭϬ͘ϭϬϬϳͬsϭϬϯϱϬͲϬϬϴͲϵϯϮϱͲϭ

39. �aŬŬer /S͕ 'rŽssmann /͕ ,enneman �͕ ,avenga <͕ tŝggers d͘ ZŝsŬ ĨaĐƚŽrs ĨŽr anasƚŽmŽƟĐ leaŬage and
leaŬͲrelaƚed mŽrƚalŝƚǇ aŌer ĐŽlŽnŝĐ ĐanĐer sƵrgerǇ ŝn a naƟŽnǁŝde aƵdŝƚ͘ British Journal of Surgery. 
ϮϬϭϰ͖ϭϬϭ;ϰͿ͗ϰϮϰͲϰϯϮ͘ dŽŝ͗ϭϬ͘ϭϬϬϮͬďũs͘ϵϯϵϱ

ϰϬ͘ <lŝma ��͕ �rŝnƚǌenŚŽī Z�͕ �gee N͕ talƚers �͕ ,enŝĨŽrd �d͕ DŽsƚaĨa '͘ � revŝeǁ ŽĨ ĨaĐƚŽrs ƚŚaƚ aīeĐƚ
mortality following colectomy. Journal of Surgical Research͘ ϮϬϭϮ͖ϭϳϰ;ϮͿ͗ϭϵϮͲϭϵϵ͘ dŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘
ũss͘ϮϬϭϭ͘Ϭϵ͘ϬϭϮ

41. dŚŝels ��͕ NaŝŬ N�͕ �ergƋƵŝsƚ :Z͕ eƚ al͘ SƵrvŝval ĨŽllŽǁŝng sǇnĐŚrŽnŽƵs ĐŽlŽn ĐanĐer reseĐƟŽn͘ Journal 
of Surgical Oncology͘ ϮϬϭϲ͖ϭϭϰ;ϭͿ͗ϴϬͲϴϱ͘ dŽŝ͗ϭϬ͘ϭϬϬϮͬũsŽ͘ϮϰϮϱϴ

ϰϮ͘ >ee ��͕ zƵ �S͕ <ŝm :͕ eƚ al͘ �lŝnŝĐŽƉaƚŚŽlŽgŝĐal ĨeaƚƵres and sƵrgŝĐal ŽƉƟŽns ĨŽr sǇnĐŚrŽnŽƵs ĐŽlŽreĐƚal
cancer. Medicine (United States)͘ ϮϬϭϳ͖ϵϲ;ϵͿ͗ϭͲϲ͘ dŽŝ͗ϭϬ͘ϭϬϵϳͬD�͘ϬϬϬϬϬϬϬϬϬϬϬϬϲϮϮϰ

43. >aǁ t>͕ �ŚŽŝ ,<͕ >ee zD͕ ,Ž :t�͘ dŚe ŝmƉaĐƚ ŽĨ ƉŽsƚŽƉeraƟve ĐŽmƉlŝĐaƟŽns Žn lŽngͲƚerm ŽƵƚĐŽmes
ĨŽllŽǁŝng ĐƵraƟve reseĐƟŽn ĨŽr ĐŽlŽreĐƚal ĐanĐer͘ Annals of Surgical Oncology͘ ϮϬϬϳ͖ϭϰ;ϵͿ͗ϮϱϱϵͲ
Ϯϱϲϲ͘ dŽŝ͗ϭϬ͘ϭϮϰϱͬsϭϬϰϯϰͲϬϬϳͲϵϰϯϰͲϰ

44. <ŝm DS͕ WarŬ z:͘ �eƚeĐƟŽn and ƚreaƚmenƚ ŽĨ sǇnĐŚrŽnŽƵs lesŝŽns ŝn ĐŽlŽreĐƚal ĐanĐer͗ dŚe ĐlŝnŝĐal
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