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Chapter Seven
�n �valƵaƟ Žn KĨ SŚŽrƚͲderm KƵƚĐŽmes 
�Ō er ZeŽƉeraƟ Žns &Žr �nasƚŽmŽƟ Đ 
>eaŬage /n �ŽlŽn �anĐer WaƟ enƚs͘
�͘<͘ tarƉs͕ D�A,B͖ :͘td͘͘  �eŬŬer͕  D� WŚ�C͖ W͘ :͘ danŝs͕ D� WŚ��; 

Z͘�͘�͘D͘ dŽllenaar͕  D� WŚ�A,B͖ Žn ďeŚalĨ ŽĨ ƚŚe �ƵƚĐŚ �ŽlŽZeĐƚal �Ƶdŝƚ

/nƚernaƟ Žnal :ŽƵrnal ŽĨ �ŽlŽreĐƚal �ŝsease͘ ϮϬϮϮ͖ϯϳ;ϭͿ͗ϭϭϯͲϭϮϮ
dŽŝ͗ϭϬ͘ϭϬϬϳͬsϬϬϯϴϰͲϬϮϭͲϬϯϵϵϲͲϲ

Affi  liati ons:
A >eŝden hnŝversŝƚǇ DedŝĐal �enƚer͕  �eƉarƚmenƚ ŽĨ SƵrgerǇ͕  �lďŝnƵsdreeĨ Ϯ͕ Ϯϯϯϯ �� >eŝden͕ ƚŚe NeƚŚerlands
B �ƵƚĐŚ /nsƟ ƚƵƚe ĨŽr �lŝnŝĐal �ƵdŝƟ ng͕ ZŝũnsďƵrgerǁeg ϭϬ͕ Ϯϯϯϯ �� >eŝden͕ ƚŚe NeƚŚerlands
C Zeŝnŝer de 'raaĨ 'rŽeƉ͕ �eƉarƚmenƚ ŽĨ SƵrgerǇ͕  Zeŝnŝer de 'raaĨǁeg ϱ͕ ϮϲϮϱ �� �elŌ ͕ ƚŚe NeƚŚerlands 
� �msƚerdam hD�͕ �eƉarƚmenƚ ŽĨ SƵrgerǇ͕  hnŝversŝƚǇ ŽĨ �msƚerdam͕ �anĐer �enƚre �msƚerdam͕ �e �Želelaan 
ϭϭϭϳ͕ ϭϬϴϭ ,s �msƚerdam͕ ƚŚe NeƚŚerlands
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ABSTRACT
Purpose: SĐarĐe daƚa are avaŝlaďle Žn dŝīerenĐes amŽng ŝndeǆ ĐŽleĐƚŽmŝes ĨŽr ĐŽlŽn ĐanĐer

regardŝng reŽƉeraƟŽn ĨŽr anasƚŽmŽƟĐ leaŬage ;�>Ϳ and ĐlŝnŝĐal ĐŽnseƋƵenĐes͘ dŚereĨŽre͕

ƚŚŝs naƟŽnǁŝde ŽďservaƟŽnal sƚƵdǇ aŝmed ƚŽ evalƵaƚe reŽƉeraƟŽns ĨŽr �> aŌer ĐŽlŽn ĐanĐer

sƵrgerǇ and sŚŽrƚͲƚerm ƉŽsƚŽƉeraƟve ŽƵƚĐŽmes ĨŽr ƚŚe dŝīerenƚ ŝndeǆ ĐŽleĐƚŽmŝes͘

Methods: WaƟenƚs ǁŚŽ Ƶnderǁenƚ reseĐƟŽn ǁŝƚŚ anasƚŽmŽsŝs ĨŽr a Įrsƚ ƉrŝmarǇ ĐŽlŽn

ĐarĐŝnŽma ďeƚǁeen ϮϬϭϯͲϮϬϭϵ and ǁere regŝsƚered ŝn ƚŚe �ƵƚĐŚ �ŽlŽZeĐƚal �Ƶdŝƚ ǁere

ŝnĐlƵded͘ WrŝmarǇ ŽƵƚĐŽmes ǁere mŽrƚalŝƚǇ͕ /�h admŝssŝŽn͕ and sƚŽma ĐreaƟŽn͘

Results: �mŽng ϯϵ͕ϱϲϱ ƉaƟenƚs͕ Žverall �> raƚe ǁas ϰ͘ϴй and ranged ďeƚǁeen ϰ͘Ϭй ;rŝgŚƚ

ŚemŝĐŽleĐƚŽmǇͿ and ϭϱ͘ϰй ;sƵďƚŽƚal ĐŽleĐƚŽmǇͿ͘ �> ǁas ƉredŽmŝnanƚlǇ managed ǁŝƚŚ

reŽƉeraƟŽn͕ rangŝng ĨrŽm ϴϭ͘Ϯй aŌer ƚransverseĐƚŽmǇ ƚŽ ϵϮ͘ϰй aŌer sŝgmŽŝd reseĐƟŽn

;p<Ϭ͘ϬϬϭͿ͘ Dedŝan Ɵme ƚŽ reŽƉeraƟŽn dŝīered sŝgnŝĮĐanƚlǇ ďeƚǁeen ŝndeǆ ĐŽleĐƚŽmŝes ;range

4-8 days, p<Ϭ͘ϬϬϭͿ͕ ǁŝƚŚ lŽnger and ĐŽmƉaraďle ŝnƚervals ĨŽr nŽnͲsƵrgŝĐal reŝnƚervenƟŽns

;range ϭϯͲϭϴ daǇs͕ pсϬ͘ϳϰϳͿ͘ �Ōer reŽƉeraƟŽn͕ ƚŚe ŚŝgŚesƚ mŽrƚalŝƚǇ raƚes ǁere Žďserved

ĨŽr ŝndeǆ ƚransverseĐƚŽmǇ ;ϭϱ͘ϰйͿ and rŝgŚƚ ŚemŝĐŽleĐƚŽmǇ ;ϭϰ͘ϰйͿ͕ and lŽǁesƚ ĨŽr ŝndeǆ

sŝgmŽŝd reseĐƟŽn ;ϱ͘ϲйͿ and sƵďƚŽƚal ĐŽleĐƚŽmǇ ;ϱ͘ϵй͕ p<Ϭ͘ϬϬϭͿ͘ ZeŽƉeraƟŽn ǁŝƚŚ sƚŽma

ĐŽnsƚrƵĐƟŽn ǁas assŽĐŝaƚed ǁŝƚŚ a ŚŝgŚer mŽrƚalŝƚǇ rŝsŬ ƚŚan ǁŝƚŚŽƵƚ sƚŽma aŌer ŝndeǆ rŝgŚƚ

ŚemŝĐŽleĐƚŽmǇ ;ϭϳ͘ϳй vs͘ ϴ͘ϱй͕ pсϬ͘ϬϬϭͿ͘ /�h admŝssŝŽn raƚe ǁas ϲϮ͘ϲй Žverall ;range ϱϲ͘ϳͲ

ϲϵ͘ϮйͿ͕ and sƚŽma ĐŽnsƚrƵĐƟŽn ranged ďeƚǁeen ϲϱ͘ϱй ;rŝgŚƚ ŚemŝĐŽleĐƚŽmǇͿ and ϵϯ͘Ϭй

;sŝgmŽŝd reseĐƟŽnͿ͘

Conclusion: SŝgnŝĮĐanƚ dŝīerenĐes ŝn �> raƚe͕ reŽƉeraƟŽn raƚe͕ Ɵme ƚŽ reŽƉeraƟŽn͕

ƉŽsƚŽƉeraƟve mŽrƚalŝƚǇ aŌer reŽƉeraƟŽn͕ and sƚŽma ĐŽnsƚrƵĐƟŽn ĨŽr �> ǁere ĨŽƵnd amŽng

ƚŚe dŝīerenƚ ŝndeǆ ĐŽleĐƚŽmŝes ĨŽr ĐŽlŽn ĐanĐer͕ ǁŝƚŚ relevanĐe ĨŽr ƉaƟenƚ ĐŽƵnsellŝng and

ƉerŝŽƉeraƟve managemenƚ͘
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INTRODUCTION
�nasƚŽmŽƟĐ leaŬage ;�>Ϳ remaŝns Žne ŽĨ ƚŚe mŽsƚ Ĩeared ĐŽmƉlŝĐaƟŽns aŌer ĐŽlŽn ĐanĐer

reseĐƟŽn ďeĐaƵse ŽĨ ŝƚs ĐŽnseƋƵenĐes as seƉsŝs and ƉŽsƚŽƉeraƟve mŽrƚalŝƚǇ͘ϭʹϲ AL is 

ƉredŽmŝnanƚlǇ dŝagnŽsed ǁŝƚŚŝn ƚŚe Įrsƚ ƚǁŽ ǁeeŬs aŌer sƵrgerǇ͘ϳʹϭϭ WaƟenƚs sƵīerŝng

ĨrŽm �> aŌer ĐŽlŽreĐƚal sƵrgerǇ ŽŌen reƋƵŝre a reŝnƚervenƟŽn͕ ǁŚŝĐŚ ĐŽmmŽnlǇ ŝnĐlƵdes a

reŽƉeraƟŽn ǁŝƚŚ sƚŽma ĐreaƟŽn͘ϯʹϳ

�lƚŚŽƵgŚ �> raƚe ŝs lŽǁer aŌer ĐŽlŽn ĐanĐer reseĐƟŽn ĐŽmƉared ƚŽ reĐƚal ĐanĐer sƵrgerǇ͕ ϭϮ͕ϭϯ

ŝƚ Śas ďeen sƵggesƚed ƚŚaƚ �> aŌer ĐŽlŽn reseĐƟŽn Ɖresenƚs earlŝer͕ ǁŝƚŚ mŽre severe

ĐŽmƉlŝĐaƟŽns and a ŚŝgŚer mŽrƚalŝƚǇ raƚe ĐŽmƉared ƚŽ �> aŌer reĐƚal ĐanĐer sƵrgerǇ͘Ϯ This is 

lŝŬelǇ relaƚed ƚŽ ƚŚe ŝnƚraƉerŝƚŽneal lŽĐaƟŽn ŽĨ ƚŚe anasƚŽmŽsŝs aŌer ĐŽlŽn ĐanĐer reseĐƟŽn

ǁŝƚŚ a ŚŝgŚ rŝsŬ ŽĨ generalŝǌed ƉerŝƚŽnŝƟs͕ ǁŚŝle leaŬages aŌer ;lŽǁͿ anƚerŝŽr reseĐƟŽn ŽŌen

resƵlƚ ŝn ĐŽnƚaŝned eǆƚraƉerŝƚŽneal aďsĐess ĨŽrmaƟŽn͘Ϯ͕ϭϰ /n addŝƟŽn͕ ƚŚe esƟmaƚed �>

raƚes͕ reŽƉeraƟŽn raƚes as ǁell as ƉŽsƚŽƉeraƟve ŽƵƚĐŽmes varǇ amŽng ƚŚe dŝīerenƚ sŝƚes ŽĨ

anastomosis.Ϯ͕ϰͲϳ͕ϭϮͲϭϳ

>ŝmŝƚed daƚa ŝs avaŝlaďle Žn dŝīerenĐes ŝn managemenƚ and ĐlŝnŝĐal ĐŽnseƋƵenĐes ŽĨ �> ĨŽr

dŝīerenƚ ƚǇƉes ŽĨ ĐŽlŽn ĐanĐer reseĐƟŽn͘ dŚereĨŽre͕ ƚŚe Ɖresenƚ sƚƵdǇ aŝmed ƚŽ ƉrŽvŝde ŝnsŝgŚƚs

ŝnƚŽ ƚŚe ƚǇƉe and Ɵmŝng ŽĨ reŽƉeraƟŽn ĨŽr �> ŝn ĐŽlŽn ĐanĐer ƉaƟenƚs ǁŚŽ Ƶnderǁenƚ dŝīerenƚ

ƚǇƉes ŽĨ ĐŽleĐƚŽmǇ ǁŝƚŚ ƉrŝmarǇ anasƚŽmŽsŝs and sƵďseƋƵenƚ ƉŽsƚŽƉeraƟve ŽƵƚĐŽmes͘

METHODS
dŚŝs naƟŽnǁŝde ƉŽƉƵlaƟŽnͲďased ĐŽŚŽrƚ sƚƵdǇ ǁas ƉerĨŽrmed ǁŝƚŚ daƚa ĨrŽm ƚŚe �ƵƚĐŚ

�ŽlŽreĐƚal �Ƶdŝƚ ;��Z�Ϳ͘ dŚe ��Z� ŝs a naƟŽnǁŝde ĐlŝnŝĐal aƵdŝƚ ƚŚaƚ regŝsƚers all ƉaƟenƚs ǁŚŽ

underwent surgery for primary colorectal cancer in the Netherlands. The registry is known 

ĨŽr ŝƚs ŚŝgŚ daƚa ĐŽmƉleƚeness ;naƟŽnǁŝde ĐŽverage >ϵϱйͿ and eǆƚernal daƚa verŝĮĐaƟŽn ƚŽ

assure high validity.18 Ethical approval and  informed consent were not required, as stated by 

�ƵƚĐŚ laǁ͘

Study population 
�ll ƉaƟenƚs ǁŚŽ Ƶnderǁenƚ eleĐƟve sƵrgerǇ ǁŝƚŚ ƉrŝmarǇ anasƚŽmŽsŝs ĐreaƟŽn ĨŽr a Įrsƚ

ƉrŝmarǇ ĐŽlŽn ĐarĐŝnŽma ďeƚǁeen :anƵarǇ ƚŚe ϭ͕ ϮϬϭϯ and �eĐemďer ƚŚe ϯϭ͕ ϮϬϭϵ͕ and

regŝsƚered ŝn ƚŚe ��Z� ǁere ƉŽƚenƟallǇ elŝgŝďle͘

�aƚa eǆƚraĐƚed ĨrŽm ƚŚe ��Z� ĐŽmƉrŝsed ĐŚaraĐƚerŝsƟĐs ĐŽnĐernŝng ƉaƟenƚ͕ ƚƵmŽr͕ sƵrgŝĐal

and ĨŽllŽǁͲƵƉ ŝnĨŽrmaƟŽn͘ dŚe ϯϬͲdaǇ ĨŽllŽǁͲƵƉ ǁas regŝsƚered ƵnƟl �eĐemďer ϯϭ͕ ϮϬϭϳ͕ and

ĨrŽm :anƵarǇ ϭ͕ ϮϬϭϴ͕ ƚŚe ϵϬͲdaǇ ĨŽllŽǁͲƵƉ ǁas regŝsƚered͘
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Outcomes and definitions
/ndeǆ sƵrgŝĐal ƉrŽĐedƵres ǁere dŝvŝded ŝnƚŽ rŝgŚƚ ŚemŝĐŽleĐƚŽmǇ͕ ƚransverseĐƚŽmǇ͕ leŌ

ŚemŝĐŽleĐƚŽmǇ͕ sŝgmŽŝd reseĐƟŽn͕ and sƵďƚŽƚal ĐŽleĐƚŽmǇ͘ �> ǁas deĮned as a deĨeĐƚ ŽĨ ƚŚe

ŝnƚesƟnal ǁall Žr aďsĐess aƚ ƚŚe sŝƚe ŽĨ ƚŚe ĐŽlŽreĐƚal anasƚŽmŽsŝs͕ ĨŽr ǁŚŝĐŚ a reŝnƚervenƟŽn

ǁas reƋƵŝred ǁŝƚŚŝn ϯϬ ƚŽ ϵϬͲdaǇs ĨrŽm ƉrŝmarǇ reseĐƟŽn͘ SŝnĐe ƚŚe daƚe ŽĨ �> dŝagnŽsŝs ŝs

nŽƚ avaŝlaďle ŝn ƚŚe ��Z�͕ ƚŚe Ɖresenƚ sƚƵdǇ reƉŽrƚs ƚŚe ĨŽllŽǁͲƵƉ ĨrŽm ŝndeǆ ĐŽleĐƚŽmǇ ƚŽ

reŝnƚervenƟŽn͘ ZeŝnƚervenƟŽns ǁere dŝvŝded ŝnƚŽ ƚǁŽ ĐaƚegŽrŝes͗ ;ϭͿ sƵrgŝĐal reŝnƚervenƟŽns

ŝnĐlƵdŝng laƉarŽsĐŽƉŝĐ and ŽƉen sƵrgŝĐal reŝnƚervenƟŽns͕ and ;ϮͿ nŽnͲsƵrgŝĐal reŝnƚervenƟŽns

ŝnĐlƵdŝng radŝŽlŽgŝĐͲ͕ endŽsĐŽƉŝĐͲ͕ and ŽƚŚer ƵnsƉeĐŝĮed reŝnƚervenƟŽns͘  

&Žr eaĐŚ ƚǇƉe ŽĨ ŝndeǆ ĐŽleĐƚŽmǇ͕ ƚŚe ŽĐĐƵrrenĐe ŽĨ �>͕ ƚǇƉe ŽĨ reŝnƚervenƟŽn͕ and Ɵmŝng

ŽĨ reŝnƚervenƟŽn ǁere deƚermŝned͘ WrŝmarǇ ŽƵƚĐŽmes aŌer reŽƉeraƟŽn ǁere mŽrƚalŝƚǇ͕

/�h admŝssŝŽn͕ and sƚŽma ĐŽnsƚrƵĐƟŽn͘ SeĐŽndarǇ ŽƵƚĐŽmes ǁere ƉrŽlŽnged ŚŽsƉŝƚal sƚaǇ

;ƉrŝmarǇ admŝssŝŽn ŽĨ >ϭϰ daǇs aŌer ŝndeǆ ƉrŽĐedƵreͿ͕ readmŝssŝŽn͕ sƚŽma ĐreaƟŽn Ɖer ƚǇƉe

;deĨƵnĐƟŽnŝng ŝleŽ Žr ĐŽlŽsƚŽmǇ͕ end ŝleŽ Žr ĐŽlŽsƚŽmǇͿ͕ and mŽrƚalŝƚǇ ĨŽr ƉaƟenƚs ǁŝƚŚ and

ǁŝƚŚŽƵƚ sƚŽma ĐreaƟŽn dƵrŝng reŽƉeraƟŽn͘

Statistical analyses
�aselŝne sƚƵdǇ ƉŽƉƵlaƟŽn ĐŚaraĐƚerŝsƟĐs are reƉŽrƚed ĨŽr ƉaƟenƚs ǁŝƚŚ and ǁŝƚŚŽƵƚ �>͘

KƵƚĐŽmes aŌer reŽƉeraƟŽn ǁere reƉŽrƚed ĨŽr ƚŚe ƚŽƚal sƚƵdǇ ƉŽƉƵlaƟŽn and ĨŽr eaĐŚ

ƚǇƉe ŽĨ ŝndeǆ ĐŽleĐƚŽmǇ͘ SƵďͲanalǇses ǁere ƉerĨŽrmed ƚŽ assess dŝīerenĐes ŝn ŽƵƚĐŽmes

ĨŽr reŽƉeraƟŽn ƉerĨŽrmed dƵrŝng ƚŚe ǁeeŬend vs͘ ǁeeŬ and ĨŽr dŝīerenƚ annƵal ŚŽsƉŝƚal

vŽlƵmes͘ SŝnĐe ƚŚe �ƵƚĐŚ sƚandard sƚaƚes ƚŚaƚ ŚŽsƉŝƚals sŚŽƵld ƉerĨŽrm aƚ leasƚ ϱϬ ĐŽlŽnŝĐ

reseĐƟŽns Ɖer Ǉear͕ 19 vŽlƵmes ǁere ĐaƚegŽrŝǌed ŝnƚŽ lŽǁͲ ;<ϱϬͿ͕ lŽǁͲŝnƚermedŝaƚe ;ϱϬͲϳϱͿ͕

ŝnƚermedŝaƚeͲŚŝgŚ ;ϳϲͲϭϬϬͿ͕ and ŚŝgŚ ;>ϭϬϬ Ϳ vŽlƵme ŚŽsƉŝƚals͘ �aƚegŽrŝĐal and dŝĐŚŽƚŽmŽƵs

variables are reported as absolute numbers with percentages and were compared using the 

WearsŽn �ŚŝͲsƋƵare ƚesƚ Žr &ŝsŚerͲ�ǆaĐƚ ƚesƚ͘ �ŽnƟnƵŽƵs varŝaďles are reƉŽrƚed as medŝan

ǁŝƚŚ ŝnƚerƋƵarƟle range ;/YZͿ͕ and a <rƵsŬal tallŝs ranŬͲsƵm ƚesƚ ǁas Ƶsed ƚŽ assess sƚaƟsƟĐal

sŝgnŝĮĐanĐe͘

dŚe Ɵme ŝnƚerval ďeƚǁeen sƵrgerǇ and reŽƉeraƟŽn ǁas ĐalĐƵlaƚed Ƶsŝng ƚŚe daƚe ŽĨ sƵrgerǇ and

ƚŚe daƚe ŽĨ reŝnƚervenƟŽn͘ dŽ vŝsƵalŝǌe ƚŚe Ɵmŝng ŽĨ reŽƉeraƟŽn͕ ƚŚe nƵmďer ŽĨ reŽƉeraƟŽns

Ɖer ƚǁŽ daǇs ǁas ƉlŽƩed ĨŽr eaĐŚ ƚǇƉe ŽĨ reseĐƟŽn seƉaraƚelǇ͘ SƚaƟsƟĐal sŝgnŝĮĐanĐe ǁas

deĮned as a p-value <Ϭ͘Ϭϱ͘ ZSƚƵdŝŽ versŝŽn ϭ͘ϰ͘ϭϭϬϲ ;ϮϬϮϭͿ ǁas Ƶsed ĨŽr sƚaƟsƟĐal analǇses͘
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RESULTS
Study population
�ll ƉaƟenƚs ǁŚŽ Ƶnderǁenƚ sƵrgerǇ ĨŽr Įrsƚ ƉrŝmarǇ ĐŽlŽn ĐanĐer ďeƚǁeen :anƵarǇ ƚŚe ϭ͕ ϮϬϭϯ

and �eĐemďer ƚŚe ϯϭ͕ ϮϬϭϵ͕ and regŝsƚered ŝn ƚŚe ��Z� ǁere ƉŽƚenƟallǇ elŝgŝďle ĨŽr ƚŚŝs sƚƵdǇ

;NсϱϮ͕ϬϯϱͿ ;&ŝgƵre ϭͿ͘ &Žr ƚŚe ƉƵrƉŽse ŽĨ ƚŚŝs sƚƵdǇ͕ ƚŚe ĨŽllŽǁŝng ƉaƟenƚs ǁere eǆĐlƵded͗

ƉaƟenƚs ǁŝƚŚ a sǇnĐŚrŽnŽƵs ĐŽlŽreĐƚal ĐarĐŝnŽma ;Nсϭ͕ϳϳϬͿ͕ ƉaƟenƚs ǁŚŽ Ƶnderǁenƚ

emergenĐǇ sƵrgerǇ ;Nсϲ͕ϴϬϲͿ͕ Ƶnderǁenƚ a lŽĐal eǆĐŝsŝŽn ;NсϯϵͿ͕ ƉaƟenƚs ŝn ǁŚŽm nŽ ƉrŝmarǇ

anasƚŽmŽsŝs ǁas ĐŽnsƚrƵĐƚed ;NсϮ͕ϲϱϵͿ͕ ƉaƟenƚs ǁŝƚŚ a ƉrŝŽr sƚŽma ŽĨ anǇ ƚǇƉe as ďrŝdge ƚŽ

sƵrgerǇ ǁŚŝĐŚ ǁas nŽƚ reversed dƵrŝng ƚŚe eleĐƟve ĐŽleĐƚŽmǇ Žr ƉaƟenƚs ǁŝƚŚ a sƚŽma ŽĨ anǇ

ƚǇƉe ĐŽnsƚrƵĐƚed dƵrŝng eleĐƟve ĐŽleĐƚŽmǇ ;Nсϭ͕ϭϳϴͿ͕ ƉaƟenƚs ǁŝƚŚ mŝssŝng daƚa Žn �> ;NсϯͿ͕

and ƉrŽĐƚŽĐŽleĐƚŽmǇ ;NсϭϱͿ ǁere eǆĐlƵded͘ �Ōer eǆĐlƵsŝŽn͕ a ƚŽƚal ŽĨ ϯϵ͕ϱϲϱ ƉaƟenƚs ǁere

included in the study.

FIGURE 1: Study Flowchart 

T o t a l  n u m b e r  o f  c o l o n c a n c e r p a t i e n t s  
ǁŚŽ u n d e r w e n t  s u r g e r y  ( 2 0 1 3 - 2 0 1 9 )  

N = 5 2 , 0 3 5

E l e c t i v e  c o l o n c a n c e r  s u r g e r y  w i t h  
p r i m a r y  a n a s t o m o s i s

N = 3 9 , 5 6 5

E x c l u s i o n :
- S y n c h r o n o u s  C R C ,  N = 1 , 7 7 0
- E m e r g e n c y  s e t t i n g ,  N = 6 , 8 0 6
- L o c a l  e x c i s i o n ,  N = 3 9
- N o  p r i m a r y  a n a s t o m o s i s ,  N = 2 , 6 5 9
- I l e o - / c o l o s t o m y ,   N = 1 , 1 7 8
- M i s s i n g  c a s e s  f o r  A L ,  N = 3
- P r o c t o c o l e c t o m y ,  N = 1 5

&ŝgƵre ϭ Ɖresenƚs ƚŚe ŇŽǁĐŚarƚ ŽĨ ƚŚe Ɖresenƚ sƚƵdǇ͘ SǇnĐŚrŽnŽƵs �Z�͗ sǇnĐŚrŽnŽƵs ĐŽlŽreĐƚal ĐanĐer͕ �>͗
anasƚŽmŽƟĐ leaŬage͘

dŚe Žverall �> raƚe ǁas ϰ͘ϴй and ďaselŝne ĐŚaraĐƚerŝsƟĐs are dŝsƉlaǇed ŝn daďle ϭ. Compared to 

ƉaƟenƚs ǁŝƚŚŽƵƚ �>͕ ƚŚŽse ǁŝƚŚ �> ǁere mŽre ĨreƋƵenƚlǇ male ;ϲϮ͘ϱй vs͘ ϱϮ͘Ϯй͕ p<Ϭ͘ϬϬϭͿ͕ Žďese

;�D/ шϯϬ ŬgͬmϮ ϮϮ͘ϳй vs͘ ϭϵ͘ϵй͕ pсϬ͘ϬϬϵͿ͕ less ŚealƚŚǇ ;�S� ///н ϯϭ͘ϳй vs͘ Ϯϰ͘ϴй͕ p<Ϭ͘ϬϬϭ͖ ��/

//н ϯϮ͘ϳй vs͘ Ϯϴ͘Ϭй͕ p<Ϭ͘ϬϬϭͿ͕ mŽre ŽŌen Ɖresenƚed ǁŝƚŚ ƚƵmŽrͲrelaƚed ĐŽmƉlŝĐaƟŽns sƵĐŚ as

anemŝa Žr ƉerŝƚƵmŽral aďsĐess ;ϯϮ͘ϳй vs͘ Ϯϳ͘ϰй͕ pсϬ͘ϬϬϲͿ and Śad a mŽre advanĐed ƚƵmŽr

sƚage ;dϰ ϭϯ͘ϱй vs͘ ϭϬ͘Ϭй͕ p<Ϭ͘ϬϬϭ and Dϭ ϭϭ͘Ϭй vs͘ ϳ͘ϰй͕ p<Ϭ͘ϬϬϭͿ͘ Zegardŝng ƚreaƚmenƚ
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ĐŚaraĐƚerŝsƟĐs͕ ƚŚese ƉaƟenƚs mŽre ŽŌen reĐeŝved neŽadũƵvanƚ ĐŚemŽƚŚeraƉǇ ;ϯ͘ϭй vs͘ϭ͘ϲй͕

p<Ϭ͘ϬϬϭͿ͕ mŽre ŽŌen Ƶnderǁenƚ an ŽƉen reseĐƟŽn ;Ϯϯ͘ϴй vs͘ ϭϲ͘ϱй͕ p<Ϭ͘ϬϬϭͿ͕ a mƵlƟvŝsĐeral

reseĐƟŽn ;ϭϭ͘ϱй vs͘ ϲ͘ϱй͕ p<Ϭ͘ϬϬϭͿ Žr an addŝƟŽnal reseĐƟŽn ĨŽr meƚasƚasŝs ;ϱ͘ϱй vs͘ Ϯ͘ϴй͕

p<Ϭ͘ϬϬϭͿ͘

dŚe ƚŽƚal nƵmďer ŽĨ ƉaƟenƚs ƚreaƚed aƚ lŽǁͲvŽlƵme ŚŽsƉŝƚals ǁas ϱ͕ϱϲϰ͕ ǁŚŝĐŚ ǁas ϳ͕ϰϱϰ ĨŽr

low-intermediate volume hospitals, 8,163 for intermediate-high volume hospitals, and 18,384 

ĨŽr ŚŝgŚ vŽlƵme ŚŽsƉŝƚals͘ dŚe ŚŝgŚesƚ �> raƚe ǁas ĨŽƵnd ĨŽr lŽǁ vŽlƵme ŚŽsƉŝƚals ;ϲ͘ϬйͿ͕ ǁŚŝĐŚ

ǁas sŝgnŝĮĐanƚlǇ ŚŝgŚer ŝĨ ĐŽmƉared ƚŽ ƚŚe ŽƚŚer vŽlƵme ĐaƚegŽrŝes ;lŽǁͲŝnƚermedŝaƚe vŽlƵme

ŚŽsƉŝƚals ϰ͘ϯй͕ ŝnƚermedŝaƚeͲŚŝgŚ vŽlƵme ŚŽsƉŝƚals ϰ͘ϳй͕ ŚŝgŚͲvŽlƵme ŚŽsƉŝƚals ϰ͘ϳй͕ p<Ϭ͘ϬϬϭͿ͘

TABLE 1: Baseline Study Population Characteristics 

Total study population
(N=39,565)

Non-AL
(N=37,658)

AL
(N=1,907) P value

N (%) N (%)
Age шϳϱ ϭϯ͕ϱϮϲ ;ϯϱ͘ϵͿ ϲϵϴ ;ϯϲ͘ϲͿ Ϭ͘ϱϲϱ

Missing 6 Ϭ

Sex Male ϭϵ͕ϲϰϮ ;ϱϮ͘ϮͿ ϭ͕ϭϵϭ ;ϲϮ͘ϱͿ <Ϭ͘ϬϬϭ

Missing 11 Ϭ

BMI <18.5 ϭ͕ϭϬϯ ;Ϯ͘ϵͿ ϱϭ ;Ϯ͘ϳͿ Ϭ͘ϬϬϵ

ϭϴ͘ϱͲϯϬ͘Ϭ Ϯϵ͕Ϭϱϰ ;ϳϳ͘ϮͿ ϭ͕ϰϮϭ ;ϳϰ͘ϱͿ

шϯϬ ϳ͕ϰϴϰ ;ϭϵ͘ϵͿ ϰϯϯ ;ϮϮ͘ϳͿ

Missing 17 Ϯ

ASA score III+ ϵ͕ϯϰϴ ;Ϯϰ͘ϴͿ ϲϬϰ ;ϯϭ͘ϳͿ <Ϭ͘ϬϬϭ

Missing 9 Ϭ

CCI II+ ϭϬ͕ϲϭϵ ;Ϯϴ͘ϬͿ ϲϮϲ ;ϯϮ͘ϳͿ <Ϭ͘ϬϬϭ

Tumor complicationA ϭϬ͕ϯϭϲ ;Ϯϳ͘ϰͿ ϱϳϵ ;ϯϮ͘ϳͿ Ϭ͘ϬϬϲ

Missing 64 1

Neoadjuvant 
chemotherapy

ϲϭϬ ;ϭ͘ϲͿ ϲϬ ;ϯ͘ϭͿ <Ϭ͘ϬϬϭ

Missing 848 45

Approach Open ϲ͕ϮϬϵ ;ϭϲ͘ϱͿ ϰϱϲ ;Ϯϯ͘ϴͿ <Ϭ͘ϬϬϭ

LaparoscopicB ϯϭ͕ϬϬϴ ;ϴϮ͘ϯͿ ϭ͕ϰϯϮ ;ϳϱ͘ϭͿ

Missing 441 Ϯϯ

Type of resection Right hemicolectomy ϭϵ͕ϱϬϳ ;ϱϭ͘ϴͿ ϴϮϯ ;ϰϯ͘ϮͿ <Ϭ͘ϬϬϭ

Transversectomy ϴϭϯ ;Ϯ͘ϮͿ ϲϱ ;ϯ͘ϰͿ

>eŌ ŚemŝĐŽleĐƚŽmǇ ϰ͕ϭϬϲ ;ϭϬ͘ϵͿ Ϯϵϱ ;ϭϱ͘ϱͿ

Subtotal colectomy ϯϭϴ ;Ϭ͘ϴͿ ϱϴ ;ϯ͘ϬͿ

SŝgmŽŝd reseĐƟŽn ϭϮ͕ϳϮϵ ;ϯϯ͘ϴͿ ϲϱϬ ;ϯϰ͘ϭͿ

Missing 185 16
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Total study population
(N=39,565)

Non-AL
(N=37,658)

AL
(N=1,907) P value

N (%) N (%)
Stoma as bridge to surgery No, stoma created as 

bridge to surgery
ϯϳ͕ϯϮϱ ;ϵϵ͘ϭͿ ϭ͕ϴϴϰ ;ϵϴ͘ϴͿ Ϭ͘ϭϴϰ

zes͕ reversed dƵrŝng
eleĐƟve ĐŽleĐƚŽmǇ

ϯϯϯ ;Ϭ͘ϵͿ Ϯϯ ;ϭ͘ϮͿ

Multivisceral resection Ϯ͕ϰϲϭ ;ϲ͘ϱͿ Ϯϭϵ ;ϭϭ͘ϱͿ <Ϭ͘ϬϬϭ

Missing 15 Ϭ
Additional resection for 
metastases

ϭ͕Ϭϰϭ ;Ϯ͘ϴͿ ϭϬϱ ;ϱ͘ϱͿ <Ϭ͘ϬϬϭ

Missing Ϯϴ 1

T stage dϭͲϮ ϭϯ͕ϵϴϬ ;ϯϳ͘ϭͿ ϱϵϵ ;ϯϭ͘ϰͿ <Ϭ͘ϬϬϭ

T3 ϭϵ͕ϳϮϲ ;ϱϮ͘ϰͿ ϭ͕Ϭϰϲ ;ϱϰ͘ϵͿ

T4 ϯ͕ϳϲϲ ;ϭϬ͘ϬͿ Ϯϱϳ ;ϭϯ͘ϱͿ

Missing 186 5

N stage NϬ Ϯϱ͕ϯϬϳ ;ϲϳ͘ϮͿ ϭ͕Ϯϲϭ ;ϲϲ͘ϭͿ Ϭ͘ϯϮϲ

NϭͲϮ ϭϮ͕Ϯϯϱ ;ϯϮ͘ϱͿ ϲϰϭ ;ϯϯ͘ϲͿ

Missing 116 5
M stage M- ϯϰ͕ϴϱϵ ;ϵϮ͘ϲͿ ϭ͕ϲϵϴ ;ϴϵ͘ϬͿ <Ϭ͘ϬϬϭ

M1 Ϯ͕ϳϵϵ ;ϳ͘ϰͿ ϮϬϵ ;ϭϭ͘ϬͿ

daďle ϭ͗ SƚƵdǇ ƉŽƉƵlaƟŽn ĐŚaraĐƚerŝsƟĐs ŽĨ ƉaƟenƚs ǁŚŽ Ƶnderǁenƚ ĐŽlŽn ĐanĐer reseĐƟŽn͕ sƚraƟĮed
ĨŽr anasƚŽmŽƟĐ leaŬage ;nŽnͲanasƚŽmŽƟĐ leaŬage ;nŽnͲ�>Ϳ versƵs anasƚŽmŽƟĐ leaŬage ;�>ͿͿ͘ �͗ ƚƵmŽr
ĐŽmƉlŝĐaƟŽns are ƉreŽƉeraƟve ĐŽmƉlŝĐaƟŽns ĐaƵsed ďǇ ƚŚe ƚƵmŽr͕ ŝnĐlƵdŝng ƉerŝͲƚƵmŽral aďsĐess͕
anemŝa͕ ƉerĨŽraƟŽn͕ ŽďsƚrƵĐƟŽnͬŝleƵs͘ �͗ laƉarŽsĐŽƉŝĐ ƉrŽĐedƵres ŝnĐlƵde ĐŽnvenƟŽnal and rŽďŽƚͲ
assŝsƚed laƉarŽsĐŽƉŝĐ ƉrŽĐedƵres͘ Dŝssŝng valƵes less ƚŚan ϭϬй are ŽnlǇ Ɖresenƚed as aďsŽlƵƚe nƵmďers͘
A Pearson Chi-square test was used to calculate the p value. 

Anastomotic leakage and reintervention
dŚe �> raƚe dŝīered sŝgnŝĮĐanƚlǇ amŽng ƚŚe dŝīerenƚ ŝndeǆ ƉrŽĐedƵres͘ dŚe lŽǁesƚ �> raƚe

ǁas ĨŽƵnd ĨŽr ƉaƟenƚs ǁŚŽ Ƶnderǁenƚ a rŝgŚƚ ŚemŝĐŽleĐƚŽmǇ ;ϰ͘ϬйͿ͕ ĨŽllŽǁed ďǇ sŝgmŽŝd

reseĐƟŽn ;ϰ͘ϵйͿ͕ leŌ ŚemŝĐŽleĐƚŽmǇ ;ϲ͘ϳйͿ͕ ƚransverseĐƚŽmǇ ;ϳ͘ϰйͿ͕ and a sƵďƚŽƚal ĐŽleĐƚŽmǇ

;ϭϱ͘ϰйͿ ;p<Ϭ͘ϬϬϭͿ ;&ŝgƵre Ϯ�Ϳ͘ ZeŝnƚervenƟŽns ǁere ƉredŽmŝnanƚlǇ sƵrgŝĐal͕ rangŝng ĨrŽm

ϴϭ͘Ϯй ĨŽr ƚransverseĐƚŽmǇ ƚŽ ϵϮ͘ϰй ĨŽr sŝgmŽŝd reseĐƟŽn ;p<Ϭ͘ϬϬϭͿ ;&ŝgƵre Ϯ�Ϳ͘ dŚe medŝan

Ɵme ƚŽ reŽƉeraƟŽn dŝīered sŝgnŝĮĐanƚlǇ amŽng ƚŚe ŝndeǆ ĐŽleĐƚŽmŝes ǁŝƚŚ ƚŚe sŚŽrƚesƚ Ɵme

ŝnƚerval ƚŽ reŽƉeraƟŽn ĨŽr sŝgmŽŝd reseĐƟŽn ;ϰ daǇs͕ /YZ ϯͲϲͿ͕ ĨŽllŽǁed ďǇ ŚemŝĐŽleĐƚŽmǇ

;ďŽƚŚ leŌ and rŝgŚƚ͗ ϲ daǇs͕ /YZ ϰͲϵͿ and ƚransverseĐƚŽmǇ ;ϲ daǇs͕ /YZ ϯͲϵͿ͕ and ƚŚe lŽngesƚ ĨŽr

sƵďƚŽƚal ĐŽleĐƚŽmǇ ;ϴ daǇs͕ /YZ ϰͲϭϭͿ ;p<Ϭ͘ϬϬϭͿ͘ &ŝgƵre ϯ demŽnsƚraƚes ƚŚaƚ mŽsƚ reŽƉeraƟŽns

ǁere ƉerĨŽrmed Žn ƉŽsƚŽƉeraƟve daǇ ϯͲϰ ;Nсϭϱϲ ĨŽr rŝgŚƚ ŚemŝĐŽleĐƚŽmǇ͕ Nсϲϱ ĨŽr leŌ

ŚemŝĐŽleĐƚŽmǇ͕ NсϮϰϬ ĨŽr sŝgmŽŝd reseĐƟŽn͕ and NсϭϬ ĨŽr sƵďƚŽƚal ĐŽleĐƚŽmǇͿ͘

TABLE 1 continued: Baseline Study Population Characteristics
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FIGURE 2A: Anastomotic Leakage For Each Type Of Index Surgical Procedure.
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&ŝgƵre Ϯ�͗ dŚe anasƚŽmŽƟĐ leaŬage raƚe aŌer eaĐŚ ƚǇƉe ŽĨ ŝndeǆ ĐŽlŽn ĐanĐer reseĐƟŽn͘ WaƟenƚs ǁŝƚŚ
a ƵnŬnŽǁn ƚǇƉe ŽĨ ŝndeǆ ĐŽleĐƚŽmǇ ;NсϮϬϭͿ ǁere eǆĐlƵded ĨrŽm analǇses͕ resƵlƟng ŝn ƚŚe ŝnĐlƵsŝŽn ŽĨ
ϯϵ͕ϱϲϱ ƉaƟenƚs ;rŝgŚƚ ŚemŝĐŽleĐƚŽmǇ NсϮϬ͕ϯϯϬ͕ ƚransverseĐƚŽmǇ Nсϴϳϴ͕ leŌ ŚemŝĐŽleĐƚŽmǇ Nсϰ͕ϰϬϭ͕
sŝgmŽŝd reseĐƟŽn Nсϭϯ͕ϯϳϵ and sƵďƚŽƚal ĐŽleĐƚŽmǇ NсϯϳϲͿ͘

FIGURE 2B: Type Of Reintervention For Each Type Of Index Surgical Procedure.
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&ŝgƵre Ϯ� Ɖresenƚs ĨŽr eaĐŚ ŝndeǆ ƉrŽĐedƵre ƚŚe ƚǇƉe ŽĨ reŝnƚervenƟŽn ĨŽr ƉaƟenƚs ǁŚŽ sƵīered ĨrŽm
anasƚŽmŽƟĐ leaŬage͘ dŚe ƚǇƉe ŽĨ reŝnƚervenƟŽn ǁas sƵďdŝvŝded ŝnƚŽ nŽnͲsƵrgŝĐal reŝnƚervenƟŽns
;e͘g͕͘ ŝmage gƵŝded͕ endŽsĐŽƉŝĐ Žr ŽƚŚer reŝnƚervenƟŽnsͿ and sƵrgŝĐal reŝnƚervenƟŽns͘ WaƟenƚs ǁŝƚŚ an
ƵnŬnŽǁn ƚǇƉe ŽĨ ŝndeǆ ĐŽleĐƚŽmǇ ;NсϭϲͿ Žr ƵnŬnŽǁn ƚǇƉe ŽĨ reŝnƚervenƟŽn ;NсϳϭͿ ǁere eǆĐlƵded ĨrŽm
analǇses͕ resƵlƟng ŝn ƚŚe ŝnĐlƵsŝŽn ŽĨ ϭ͕ϴϮϬ ƉaƟenƚs ;rŝgŚƚ ŚemŝĐŽleĐƚŽmǇ Nсϳϵϭ͕ ƚransverseĐƚŽmǇ Nсϲϰ͕
leŌ ŚemŝĐŽleĐƚŽmǇ NсϮϴϳ͕ sŝgmŽŝd reseĐƟŽn NсϲϮϮ͕ sƵďƚŽƚal ĐŽleĐƚŽmǇ NсϱϲͿ͘
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NŽnͲsƵrgŝĐal reŝnƚervenƟŽns ĨŽr managŝng �> ǁere mŽsƚ ĨreƋƵenƚlǇ ƉerĨŽrmed ĨŽr ƉaƟenƚs

ǁŚŽ ŝnŝƟallǇ Ƶnderǁenƚ ƚransverseĐƚŽmǇ ;ϭϴ͘ϴйͿ Žr rŝgŚƚ ŚemŝĐŽleĐƚŽmǇ ;ϭϳ͘ϭйͿ͘ dŚe medŝan

Ɵme ƚŽ nŽnͲsƵrgŝĐal reŝnƚervenƟŽns dŝd nŽƚ dŝīer ďeƚǁeen ƚŚe ŝndeǆ sƵrgŝĐal ƉrŽĐedƵres͗ ϭϯ

daǇs ;/YZ ϵͲϭϴͿ ĨŽr rŝgŚƚ ŚemŝĐŽleĐƚŽmǇ͕ ϭϯ͘ϱ daǇs ;/YZ ϭϬͲϭϳͿ ĨŽr sŝgmŽŝd reseĐƟŽn͕ ϭϲ daǇs

;/YZ ϭϬͲϮϬͿ ĨŽr leŌ ŚemŝĐŽleĐƚŽmǇ͕ ϭϲ daǇs ;/YZ ϭϰͲϮϲͿ ĨŽr sƵďƚŽƚal ĐŽleĐƚŽmǇ and ϭϴ daǇs

;/YZ ϭϬͲϮϲͿ ĨŽr ƚransverseĐƚŽmǇ͕ ;pсϬ͘ϳϴϰͿ͘

Short-term outcomes after reoperations for anastomotic leakage
&ŝgƵre ϰ� sŚŽǁs ƚŚe sŚŽrƚ ƚermͲŽƵƚĐŽmes aŌer reŽƉeraƟŽn ĨŽr �> ;Nсϭ͕ϱϵϮͿ͕ sƚraƟĮed ĨŽr

ĐŽlŽnŝĐ reseĐƟŽn ƚǇƉe as ǁell as ĨŽr ƚŚe Žverall grŽƵƉ͘

�Ƶrŝng reŽƉeraƟŽn͕ a sƚŽma ǁas ĨreƋƵenƚlǇ ĐŽnsƚrƵĐƚed ;ϳϵ͘ϱйͿ͘ dŚŝs varŝed sŝgnŝĮĐanƚlǇ aĐrŽss

ƚŚe dŝīerenƚ ƉrŽĐedƵres ;p<Ϭ͘ϬϬϭͿ ;ϲϱ͘ϱй ;rŝgŚƚ ŚemŝĐŽleĐƚŽmǇͿ vs͘ ϳϱ͘Ϭй ;ƚransverseĐƚŽmǇͿ

vs͘ ϴϬ͘ϰй ;sƵďƚŽƚal ĐŽleĐƚŽmǇͿ vs͘ ϴϱ͘ϳй ;leŌ ŚemŝĐŽleĐƚŽmǇͿ vs͘ ϵϯ͘Ϭй ;sŝgmŽŝd reseĐƟŽnͿͿ͘

KĨ all reŽƉeraƟŽns ƉerĨŽrmed͕ ϯϮϬ ƉaƟenƚs Ƶnderǁenƚ a reŽƉeraƟŽn ǁŝƚŚŽƵƚ sƚŽma

ĐŽnsƚrƵĐƟŽn ;ϳϬ͘Ϭй ŽĨ ƚŚese ƉaƟenƚs ŝnŝƟallǇ Ƶnderǁenƚ a rŝgŚƚ ŚemŝĐŽleĐƚŽmǇͿ͕ ϰϯϳ reĐeŝved

a deĨƵnĐƟŽnŝng sƚŽma ;ϰϮ͘ϲй ŽĨ ƚŚese ƉaƟenƚs ŝnŝƟallǇ Ƶnderǁenƚ a sŝgmŽŝd reseĐƟŽnͿ͕ and

ϴϭϵ reĐeŝved an end sƚŽma ;ϰϮ͘ϰй ŽĨ ƚŚese ƉaƟenƚs ŝnŝƟallǇ Ƶnderǁenƚ a sŝgmŽŝd reseĐƟŽnͿ͘

dŚe ƚǇƉe ŽĨ sƚŽma ĐŽnsƚrƵĐƚed dƵrŝng reŽƉeraƟŽn ŝs demŽnsƚraƚed ŝn &ŝgƵre ϰ�͘ /n rŝgŚƚ

ŚemŝĐŽleĐƚŽmǇ ƉaƟenƚs͕ an end sƚŽma ǁas mŽsƚ ŽŌen ĐŽnsƚrƵĐƚed dƵrŝng reŽƉeraƟŽn ;ϰϭ͘ϯйͿ͕

alƚŚŽƵgŚ a sƵďsƚanƟal ƉrŽƉŽrƟŽn ŽĨ ƚŚe ƉaƟenƚs reĐeŝved nŽ sƚŽma dƵrŝng reŽƉeraƟŽn

;ϯϰ͘ϯйͿ͘ dŚe ŚŝgŚesƚ ƉrŽƉŽrƟŽns ŽĨ end sƚŽma ĐŽnsƚrƵĐƟŽn dƵrŝng reŽƉeraƟŽn ǁere Žďserved

ĨŽr ŝndeǆ leŌ ŚemŝĐŽleĐƚŽmǇ ;ϲϮ͘ϲйͿ and sŝgmŽŝd reseĐƟŽn ;ϲϬ͘ϳйͿ͘

Kverall͕ ƉaƟenƚs ǁŚŽ reĐeŝved a sƚŽma dƵrŝng reŽƉeraƟŽn Śad a sŝmŝlar rŝsŬ ŽĨ mŽrƚalŝƚǇ

ĐŽmƉared ƚŽ ƉaƟenƚs ǁŚŽ dŝd nŽƚ reĐeŝve a sƚŽma ;ϳ͘ϴй vs͘ ϭϭ͘ϭй͕ pсϬ͘ϭϬϰͿ͘ �Ōer reŽƉeraƟŽn͕

Žverall mŽrƚalŝƚǇ and /�h admŝssŝŽn raƚes ǁere ϭϬ͘ϱй and ϲϮ͘ϲй͕ resƉeĐƟvelǇ͕ and varŝed

sŝgnŝĮĐanƚlǇ aĐrŽss ƚŚe ŝndeǆ ƉrŽĐedƵres ;pсϬ͘ϬϬϭ and p<Ϭ͘ϬϬϭͿ͘ dŚe ŚŝgŚesƚ mŽrƚalŝƚǇ and

/�h admŝssŝŽn raƚes ǁere ĨŽƵnd ŝn ƉaƟenƚs ǁŚŽ Ƶnderǁenƚ a ƚransverseĐƚŽmǇ ;ϭϱ͘ϰй and

ϲϵ͘ϮйͿ Žr rŝgŚƚ ŚemŝĐŽleĐƚŽmǇ ;ϭϰ͘ϱй and ϲϲ͘ϯйͿ͕ ĨŽllŽǁed ďǇ ƉaƟenƚs ǁŚŽ Ƶnderǁenƚ a

leŌ ŚemŝĐŽleĐƚŽmǇ ;ϭϭ͘Ϯй and ϲϰ͘ϳйͿ͕ sƵďƚŽƚal ĐŽleĐƚŽmǇ ;ϱ͘ϵй and ϲϮ͘ϳйͿ and sŝgmŽŝd

reseĐƟŽn ;ϱ͘ϲй and ϱϲ͘ϳйͿ͘ &ŝgƵre ϱ demŽnsƚraƚes ƚŚe mŽrƚalŝƚǇ raƚe ĨŽr eaĐŚ ŝndeǆ ƉrŽĐedƵre͕

ŝn ǁŚŝĐŚ ƉaƟenƚs ǁere sƚraƟĮed ĨŽr sƚŽma ĐŽnsƚrƵĐƟŽn dƵrŝng reŽƉeraƟŽn͘ &Žr ŝndeǆ rŝgŚƚ

ŚemŝĐŽleĐƚŽmǇ͕ ƉaƟenƚs reĐeŝvŝng a sƚŽma dƵrŝng reŽƉeraƟŽn ĨŽr �> Śad a sŝgnŝĮĐanƚlǇ ŚŝgŚer

mŽrƚalŝƚǇ raƚe ƚŚan ƉaƟenƚs ǁŚŽ dŝd nŽƚ reĐeŝve a sƚŽma ;ϭϳ͘ϳй vs͘ ϴ͘ϱй͕ pсϬ͘ϬϬϭͿ͘
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� ƉrŝmarǇ ŚŽsƉŝƚal sƚaǇ ŽĨ mŽre ƚŚan ϭϰ daǇs ĨrŽm ŝndeǆ sƵrgerǇ ŝn ƉaƟenƚs ƚŚaƚ Ƶnderǁenƚ

reŽƉeraƟŽn ĨŽr �> dƵrŝng ƚŚe same admŝssŝŽn ŽĐĐƵrred ŝn͕ ϱϵ͘ϰй͘ &Žr ƚŚe dŝīerenƚ ŝndeǆ

ĐŽleĐƚŽmŝes͕ ƚŚŝs ƉerĐenƚages varŝed ďeƚǁeen ϱϰ͘ϭй ;sŝgmŽŝd reseĐƟŽnͿ and ϳϬ͘ϲй ;sƵďƚŽƚal

ĐŽleĐƚŽmǇͿ ;pсϬ͘ϬϬϰͿ͘ KĨ ƚŚe ƉaƟenƚs ǁŚŽ Ƶnderǁenƚ a reŽƉeraƟŽn ĨŽr �> dƵrŝng ƉrŝmarǇ

admŝssŝŽn͕ ϭϯ͘ϳй ǁere readmŝƩed ǁŝƚŚŝn ϯϬͲdaǇs͕ ǁŚŝĐŚ ǁas ĐŽmƉaraďle amŽng ƚŚe dŝīerenƚ

ŝndeǆ ĐŽleĐƚŽmŝes ;pсϬ͘ϭϱϲͿ͘

WaƟenƚs reŽƉeraƚed dƵrŝng ƚŚe ǁeeŬend ;NсϰϭϬͿ Śad ĐŽmƉaraďle ŽƵƚĐŽmes ƚŽ ƉaƟenƚs

;Nсϭ͕ϭϯϵͿ reŽƉeraƚed Žn ǁeeŬͲdaǇs ;sƚŽma ĐŽnsƚrƵĐƟŽn ;pсϬ͘ϯϴϳͿ͕ /�h admŝssŝŽn ;pсϬ͘ϳϱϮͿ͕

mŽrƚalŝƚǇ ;pсϬ͘ϱϮϱͿ͕ >KS >ϭϰ daǇs ;pсϬ͘ϭϴϭͿ and readmŝssŝŽn ;pсϬ͘ϲϲϯͿͿ͘ �nalǇǌŝng ƚŚe

ŝnŇƵenĐe ŽĨ ŚŽsƉŝƚal vŽlƵme Žn adverse evenƚs aŌer reŽƉeraƟŽn ;Nсϭ͕ϲϬϴͿ neŝƚŚer revealed

sŝgnŝĮĐanƚ dŝīerenĐes regardŝng sƚŽma ĐŽnsƚrƵĐƟŽn ;pсϬ͘ϰϴϮͿ͕ /�h admŝssŝŽn ;pсϬ͘ϲϳϯͿ͕

mŽrƚalŝƚǇ ;pсϬ͘ϴϲϬͿ͕ >KS >ϭϰ daǇs ;pсϬ͘ϬϳϮͿ͕ and readmŝssŝŽn ;pсϬ͘ϲϲϳͿ͘

FIGURE 4A: Short-Term Outcomes After Reoperation For Each Type Of Index Surgical Procedure.
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&ŝgƵre ϰ� Ɖresenƚs ƚŚe sŚŽrƚͲƚerm ŽƵƚĐŽmes aŌer reŽƉeraƟŽns ĨŽr anasƚŽmŽƟĐ leaŬage ĨŽr eaĐŚ ŝndeǆ
procedure. WaƟenƚs ǁŝƚŚ an ƵnŬnŽǁn ƚǇƉe ŽĨ ĐŽleĐƚŽmǇ ǁere eǆĐlƵded ;NсϭϲͿ ĨrŽm analǇses͕ resƵlƟng ŝn
ƚŚe ŝnĐlƵsŝŽn ŽĨ ϭ͕ϱϵϮ ƉaƟenƚs͘
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FIGURE 4B: Type Of Stoma Creation During Reoperation For Each Type Of Index Surgical Procedure.
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&ŝgƵre ϰ� demŽnsƚraƚes ƚŚe sƚŽma ĐreaƟŽn raƚe dƵrŝng reŽƉeraƟŽn ĨŽr anasƚŽmŽƟĐ leaŬage ĨŽr eaĐŚ ƚǇƉe
ŽĨ ŝndeǆ ƉrŽĐedƵre͘ �eĨƵnĐƟŽnŝng sƚŽma ŝnĐlƵdes ďŽƚŚ a deĨƵnĐƟŽnŝng ŝleŽͲ and ĐŽlŽsƚŽmǇ͕ and end
sƚŽma ŝnĐlƵdes ďŽƚŚ an end ŝleŽͲ and ĐŽlŽsƚŽmǇ͘ WaƟenƚs ǁere eǆĐlƵded ŝĨ ƚŚe ƚǇƉe ŽĨ ĐŽleĐƚŽmǇ ǁas
ƵnŬnŽǁn ;NсϭϲͿ Žr ŝĨ ŝnĨŽrmaƟŽn Žn sƚŽma ĐreaƟŽn dƵrŝng reŽƉeraƟŽn ;NсϰͿ ǁas mŝssŝng͕ resƵlƟng ŝn
ƚŚe ŝnĐlƵsŝŽn ŽĨ ϭ͕ϱϴϲ ƉaƟenƚs͘

FIGURE 5: Mortality Rate After Reoperation With Stoma Creation Versus Without Stoma Creation.

9 1 5͘ % 8 2 5͘ % 8 4 6͘ % 8 4 6͘ %
9 7 2͘ % 8 7 4͘ % 9 4 6͘ % 9 4 4͘ % 9 0 0͘ % 9 5 1͘ %

8 5͘ % 1 7 7͘ % 1 5 4͘ % 1 5 4͘ %
2 8͘ % 1 2 6͘ % 5 4͘ % 5 6͘ % 1 0 0͘ % 4 9͘ %

0 %
1 0 %
2 0 %
3 0 %
4 0 %
5 0 %
6 0 %
7 0 %
8 0 %
9 0 %

1 0 0 %

N o  s t o m a S t o m a N o  s t o m a S t o m a N o  s t o m a S t o m a N o  s t o m a S t o m a N o  s t o m a S t o m a

R i g h t  h e m i c o l e c t o m y T r a n s v e r s e c t o m y L e f t  h e m i c o l e c t o m y S i g m o i d  r e s e c t i o n S u b t o t a l  c o l e c t o m y
S u r v i v a l M o r t a l i t y

p = 0 . 0 0 1 p = 1 . 0 0 0 p = 0 . 0 9 3 p = 1 . 0 0 0 p = 0 . 4 8 8

&ŝgƵre ϱ͗ SŚŽǁs ƚŚe mŽrƚalŝƚǇ raƚe aŌer reŽƉeraƟŽn ǁŝƚŚ and ǁŝƚŚŽƵƚ sƚŽma ĐreaƟŽn ĨŽr eaĐŚ ƚǇƉe ŽĨ ŝndeǆ
sƵrgŝĐal ƉrŽĐedƵre͘ WaƟenƚs ǁŝƚŚ ƵnŬnŽǁn daƚa regardŝng ĐŽleĐƚŽmǇ ƚǇƉe ;NсϭϲͿ Žr sƚŽma ĐŽnsƚrƵĐƟŽn
dƵrŝng reŽƉeraƟŽn ;NсϰͿ ǁere eǆĐlƵded͕ resƵlƟng ŝn ƚŚe ŝnĐlƵsŝŽn ŽĨ ϭ͕ϱϴϲ ƉaƟenƚs͘ SƚaƟsƟĐal sŝgnŝĮĐanĐe
was calculated with a Fisher-exact test. 



�n �valƵaƟŽn KĨ SŚŽrƚͲderm KƵƚĐŽmes �Ōer ZeŽƉeraƟŽns &Žr �nasƚŽmŽƟĐ >eaŬage /n �ŽlŽn �anĐer WaƟenƚs

191   

7

DISCUSSION
/n ƚŚe Ɖresenƚ ƉŽƉƵlaƟŽnͲďased sƚƵdǇ͕ ǁe ƉrŽvŝde ŝnsŝgŚƚs ŝnƚŽ ƚŚe daŝlǇ ƉraĐƟĐe and

ƉŽsƚŽƉeraƟve ĐlŝnŝĐal ĐŽƵrse ŽĨ ƉaƟenƚs ƚŚaƚ sƵīered ĨrŽm �> aŌer ĐŽlŽnŝĐ reseĐƟŽn ĨŽr ƉrŝmarǇ

ĐŽlŽn ĐanĐer͘ te ĨŽƵnd an �> raƚe ŽĨ ϰ͘ϴй͕ rangŝng ĨrŽm ϰ͘Ϭй ĨŽr rŝgŚƚ ŚemŝĐŽleĐƚŽmǇ ƚŽ ϭϱ͘ϰй

ĨŽr sƵďƚŽƚal ĐŽleĐƚŽmǇ͘ �> ǁas mŽsƚlǇ managed ǁŝƚŚ sƵrgŝĐal reŝnƚervenƟŽn ;ϴϰ͘ϯйͿ and sƚŽma

ĐŽnsƚrƵĐƟŽn ;ϳϵ͘ϱйͿ͕ ďƵƚ sŝgnŝĮĐanƚ dŝīerenĐes ŝn reŽƉeraƟŽn and sƚŽma raƚes ǁere ĨŽƵnd ĨŽr

ƚŚe dŝīerenƚ ŝndeǆ ĐŽleĐƚŽmŝes͘ �lsŽ͕ ƚŚe medŝan Ɵme ƚŽ reŽƉeraƟŽn dŝīered sŝgnŝĮĐanƚlǇ͘

DŽrƚalŝƚǇ raƚes ŽĨ aďŽƵƚ ϭϱй aŌer reŽƉeraƟŽn ǁere Žďserved ĨŽr ŝndeǆ ƚransverseĐƚŽmǇ and

rŝgŚƚ ŚemŝĐŽleĐƚŽmǇ͕ and ƚŚŝs ǁas ϲй ĨŽr ŝndeǆ sŝgmŽŝd reseĐƟŽn and sƵďƚŽƚal ĐŽleĐƚŽmǇ͘

/n addŝƟŽn͕ ŝƚ ǁas ĨŽƵnd ƚŚaƚ reŽƉeraƟŽns ĨŽr �> aŌer ĐŽleĐƚŽmǇ are aĐĐŽmƉanŝed ďǇ a

sƵďsƚanƟal /�h admŝssŝŽn raƚe and ƉrŽlŽnged sƚaǇ ŝn ŚŽsƉŝƚal raƚe͕ ǁŚŝĐŚ varŝes sŝgnŝĮĐanƚlǇ

amŽng ƚŚe dŝīerenƚ sƵrgŝĐal ƉrŽĐedƵres͘ dransverseĐƚŽmǇ ƉaƟenƚs demŽnsƚraƚed ƚŚe mŽsƚ

severe ĐŽmƉlŝĐaƚed ĐŽƵrse ;e͘g͕͘ ŚŝgŚer /�h admŝssŝŽn raƚe and mŽrƚalŝƚǇ raƚeͿ ďƵƚ alsŽ are

mŽre ŽŌen ƚreaƚed nŽnͲsƵrgŝĐallǇ ĐŽmƉared ƚŽ ŽƚŚer ĐŽleĐƚŽmŝes͘ ZŝgŚƚ ŚemŝĐŽleĐƚŽmǇ

ƉaƟenƚs sƵīerŝng ĨrŽm �> ǁere less ĐŽmmŽnlǇ managed ǁŝƚŚ reŽƉeraƟŽn and sƚŽma ĐreaƟŽn

ƚŚan ŽƚŚer ĐŽleĐƚŽmǇ ƚǇƉes ďƵƚ sŚŽǁed a sƵďsƚanƟal mŽrƚalŝƚǇ raƚe͘ �Ōer reŽƉeraƟŽn͕ ƚŚe

mŽrƚalŝƚǇ raƚe ǁas sŝgnŝĮĐanƚlǇ ŚŝgŚer ĨŽr ƚŚese ƉaƟenƚs ǁŚen ƚŚeǇ reĐeŝved a sƚŽma dƵrŝng

reŽƉeraƟŽn͕ ǁŚŝĐŚ mŝgŚƚ ďe relaƚed ƚŽ ƚŚe aďdŽmŝnal ĐŽnƚamŝnaƟŽn͘

�ŽmƉared ƚŽ reĐƚal ĐanĐer reseĐƟŽn͕ ĐŽnsƚrƵĐƟŽn ŽĨ an anasƚŽmŽsŝs ŝn ĐŽlŽnŝĐ reseĐƟŽn

might be technically less demanding, and AL rates are generally lower. However, when AL 

ŽĐĐƵrs aŌer segmenƚal ĐŽleĐƚŽmǇ͕ ŝƚ Đan easŝlǇ sƉread ƚŚrŽƵgŚŽƵƚ ƚŚe ƉerŝƚŽneal ĐavŝƚǇ͕

ĐaƵsŝng generalŝǌed ƉerŝƚŽnŝƟs and raƉŝdlǇ develŽƉŝng seƉsŝs͘Ϯ͕ϭϰ This might be the reason 

ĨŽr ƚŚe Žverall ŚŝgŚ mŽrƚalŝƚǇ raƚes ĨŽllŽǁŝng reŽƉeraƟŽn͕ as Žďserved ŝn ƚŚe Ɖresenƚ sƚƵdǇ͘

/nƚeresƟnglǇ͕ ƚŚese mŽrƚalŝƚǇ raƚes ǁere mŽre ƚŚan ƚǁŝĐe as ŚŝgŚ aŌer ŝnŝƟal rŝgŚƚͲsŝded

reseĐƟŽns ĐŽmƉared ƚŽ sŝgmŽŝd reseĐƟŽn and sƵďƚŽƚal ĐŽleĐƚŽmǇ͘ �aŬŬer eƚ al͘ and seǇrŝe

eƚ al͘ ĨŽƵnd a deĐreased rŝsŬ ŽĨ �> aŌer a rŝgŚƚ ŚemŝĐŽleĐƚŽmǇ͕ ďƵƚ ǁŝƚŚ ĐŽnƚrasƟng resƵlƚs

regarding the AL-related mortality.Ϯ͕ϭϳ Similar to our study, it was demonstrated that a subtotal 

ĐŽleĐƚŽmǇ Śas ƚŚe ŚŝgŚesƚ rŝsŬ ŽĨ �> ĐŽmƉared ƚŽ all ŽƚŚer ƚǇƉes ŽĨ ĐŽleĐƚŽmǇ͕ ƵƉ ƚŽ Ϯϯй͘Ϯ͕ϳ͕ϮϬ

SƵrƉrŝsŝnglǇ͕ mŽrƚalŝƚǇ aŌer reŽƉeraƟŽn ĨŽr �> ĨŽllŽǁŝng ŝndeǆ sƵďƚŽƚal ĐŽleĐƚŽmǇ ǁas lŽǁ ŝn

ƚŚe Ɖresenƚ sƚƵdǇ͘ dŚŝs ŝs dŝĸĐƵlƚ ƚŽ eǆƉlaŝn͕ ďƵƚ a ƉŽƚenƟal eǆƉlanaƟŽn ĨŽr ƚŚŝs Įndŝng mŝgŚƚ

ďe ƚŚe ƚǇƉe ŽĨ anasƚŽmŽsŝs͕ dŝīerenĐes ŝn ŝnƚesƟnal mŝĐrŽďŝŽme͕ϭϯ͕Ϯϭ͕ϮϮ and a more contained 

ďaĐƚerŝal ĐŽnƚamŝnaƟŽn ŝn ƚŚe ƉelvŝĐ ĐavŝƚǇ͘

� reĐenƚ snaƉsŚŽƚ sƚƵdǇ ĨŽƵnd an �> raƚe ŽĨ ϳ͘ϰй aŌer rŝgŚƚ ŚemŝĐŽleĐƚŽmǇ͕ ǁŚŝle ǁe ĨŽƵnd

an �> raƚe ŽĨ ϰ͘Ϭй͘Ϯϯ dŚŝs mŝgŚƚ ďe dƵe ƚŽ dŝīerenĐe ŝn deĮnŝƟŽn ŽĨ �> and ĐŽmƉleƚeness
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ŽĨ regŝsƚraƟŽn͘ /n lŝne ǁŝƚŚ ƉrevŝŽƵs sƚƵdŝes͕ ǁe ĨŽƵnd sŝmŝlar ƉaƟenƚ and ƚƵmŽrͲrelaƚed

rŝsŬ ĨaĐƚŽrs͕ ďesŝdes sƵrgŝĐal ĨaĐƚŽrs sƵĐŚ as mƵlƟvŝsĐeral reseĐƟŽn and sŝmƵlƚaneŽƵs

metastasectomy.ϰʹϲ͕ϴ͕ϮϯʹϮϱ In contrast to the FOXTROT trial,Ϯϲ ǁe ĨŽƵnd ƚŚaƚ neŽadũƵvanƚ

ĐŚemŽƚŚeraƉǇ ǁas sŝgnŝĮĐanƚlǇ assŽĐŝaƚed ǁŝƚŚ �>͘ dŚŝs ǁas alsŽ ĨŽƵnd ďǇ DŝdƵra eƚ al͘ ŝn

mƵlƟvarŝaďle analǇsŝs͘6

WrevŝŽƵs sƚƵdŝes demŽnsƚraƚed ƚŚaƚ earlǇ �> ;ďeĨŽre daǇ ϲͿ ŝs assŽĐŝaƚed ǁŝƚŚ mŽre lŝĨeͲ

ƚŚreaƚenŝng ĐŽmƉlŝĐaƟŽns and mŽrƚalŝƚǇ ƚŚan laƚe �>͘8,9 te ĨŽƵnd ƚŚaƚ mŽsƚ reŽƉeraƟŽns

were performed on day 3-4. Our results are in line with the current literature that reports a 

medŝan Ɵme ƚŽ reŝnƚervenƟŽn ĨŽr �> rangŝng ĨrŽm ϰ͘ϬͲϭϮ͘ϳ daǇs͘ϳʹϭϭ �elaǇed dŝagnŽsŝs ŽĨ �>

ǁŝƚŚ a dŝīerenĐe ŝn ƉŽsƚŽƉeraƟve Đare mŝgŚƚ eǆƉlaŝn varǇŝng Ɵme ŝnƚervals͘ /n addŝƟŽn͕ ŽƵr

results suggest that this might also be related to the type of primary surgical procedure as a 

ƉŽƚenƟal ĐŽnseƋƵenĐe ŽĨ ƚeĐŚnŝĐal asƉeĐƚs ŽĨ ƚŚe anasƚŽmŽsŝs ;e͘g͕͘ ĐŽnĮgƵraƟŽn͕ ƚǇƉe ŽĨ

sƚaƉlŝng͕ and lŽĐaƟŽnͿ and dŝīerenĐes ŝn ĨŽr eǆamƉle vasĐƵlarŝǌaƟŽn͘ SƉarreďŽŽm eƚ al͘ ĨŽƵnd

ƚŚaƚ sƵrgŝĐal dŝĸĐƵlƟes dƵrŝng anasƚŽmŽsŝs ĐŽnsƚrƵĐƟŽn resƵlƚed ŝn mŽre earlǇ �>͕ ǁŚereas

ƉŽŽr ƉaƟenƚ and ƟssƵe ĐŽndŝƟŽn ǁas assŽĐŝaƚed ǁŝƚŚ laƚe leaŬage͘8

/ƚ Śas ďeen demŽnsƚraƚed ƚŚaƚ �> aŌer ĐŽlŽn ĐanĐer sƵrgerǇ ŝs a maũŽr ĐŽmƉlŝĐaƟŽn leadŝng ƚŽ

sŝgnŝĮĐanƚ seƉsŝs͘ tŝƚŚ ƚŚe ŝnƚenƚ ƚŽ Ɖrevenƚ ĨƵrƚŚer deƚerŝŽraƟŽn ŝn ƚŚe ƉŽsƚŽƉeraƟve ĐŽƵrse

and ƵlƟmaƚelǇ ƉŽsƚŽƉeraƟve deaƚŚ͕ a sƚŽma ŝs ĐŽnsƚrƵĐƚed dƵrŝng reŽƉeraƟŽn͘ϯ͕ϰ͕ϭϭ͕Ϯϳ This was 

ĐŽnĮrmed ďǇ ŽƵr sƚƵdǇ͘ te ĨŽƵnd a ĐŽmƉaraďle Žverall sƚŽma raƚe ƚŽ ƉrevŝŽƵs sƚƵdŝes aŌer

�> ŽĨ ϲϬͲϴϬй͘ϰ͕ϭϬ͕ϭϭ͕Ϯϳ KƵr resƵlƚs demŽnsƚraƚed ƚŚaƚ ƚŚe sƚŽma raƚe ranged ĨrŽm ϱϱ͘ϱйͲϵϬ͘ϲй

amŽng ƚŚe ƚǇƉes ŽĨ ŝndeǆ sƵrgŝĐal ƉrŽĐedƵres͕ ǁŝƚŚ varŝŽƵs ƉrŽƉŽrƟŽns ŽĨ deĨƵnĐƟŽnŝng

and end sƚŽmas͘ dŚŝs mŝgŚƚ ďe eǆƉlaŝned ďǇ ƚŚe anaƚŽmŝĐ lŽĐaƟŽn ŽĨ ƚŚe anasƚŽmŽsŝs

aŌer reseĐƟŽn͘ <rarƵƉ eƚ al͘ ĨŽƵnd ƚŚaƚ less ƚŚan a ƚŚŝrd ŽĨ ƚŚe ĐŽlŽn ĐanĐer ƉaƟenƚs ǁŚŽ

sƵīered ĨrŽm �> Ƶnderǁenƚ anasƚŽmŽƟĐ reƉaŝr͕ and ƚŚaƚ ϭϰ͘ϲй ŽĨ ƚŚe anasƚŽmŽses ĐŽƵld ďe

salvaged͘ dŚeǇ ĨŽƵnd nŽ sŝgnŝĮĐanƚ dŝīerenĐes ŝn ϯϬͲdaǇ mŽrƚalŝƚǇ and lŽngͲƚerm mŽrƚalŝƚǇ ŝn

mƵlƟvarŝaďle analǇses ĨŽr anasƚŽmŽsŝs ƚaŬedŽǁn and salvage͘Ϯϳ

�lƚŚŽƵgŚ ŽƵr sƚƵdǇ dŝd nŽƚ ŝnĐlƵde ƉaƟenƚs ǁŚŽ reĐeŝved a sƚŽma dƵrŝng ƚŚe ŝndeǆ sƵrgŝĐal

ƉrŽĐedƵre͕ ǁe  demŽnsƚraƚed nŽ sŝgnŝĮĐanƚ dŝīerenĐes ŝn mŽrƚalŝƚǇ ĨŽr ƉaƟenƚs ǁŝƚŚ and

ǁŝƚŚŽƵƚ deĨƵnĐƟŽnŝng sƚŽma ĐreaƟŽn dƵrŝng reŽƉeraƟŽn eǆĐeƉƚ ĨŽr rŝgŚƚ ŚemŝĐŽleĐƚŽmǇ͘ �

deĨƵnĐƟŽnŝng sƚŽma ŝs nŽƚ rŽƵƟnelǇ ĐŽnsƚrƵĐƚed ĨŽr �> aŌer a rŝgŚƚ ŚemŝĐŽleĐƚŽmǇ͘ � redŽ

ŽĨ ƚŚe anasƚŽmŽsŝs ŝs ĨreƋƵenƚlǇ ƉerĨŽrmed͕ and ƉaƟenƚs ŝn ǁŽrse ĐlŝnŝĐal ĐŽndŝƟŽn generallǇ

reĐeŝve a sƚŽma͘ dŚŝs ĐaƵses a ƉaƟenƚ seleĐƟŽn ĨŽr sƚŽma ĐŽnsƚrƵĐƟŽn dƵrŝng reŽƉeraƟŽn

ĨŽr �> aŌer a rŝgŚƚ ŚemŝĐŽleĐƚŽmǇ͘ dŚe ĐŽmƉaraďle mŽrƚalŝƚǇ raƚes ĨŽr ƉaƟenƚs ǁŝƚŚ and
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ǁŝƚŚŽƵƚ sƚŽma ĐreaƟŽn dƵrŝng reŽƉeraƟŽn sŚŽǁ ƚŚaƚ ƉaƟenƚ seleĐƟŽn ŝs adeƋƵaƚe͘ �Ƶrŝng

reŽƉeraƟŽn ŝƚ sŚŽƵld ďe ƚaŬen ŝnƚŽ aĐĐŽƵnƚ ƚŚaƚ sƚŽma ŝƚselĨ alsŽ lead ƚŽ a sŝgnŝĮĐanƚ sƚŽma

ĐŽmƉlŝĐaƟŽn raƚeϮϴ͕Ϯϵ and  decrease in quality of life,Ϯϵ͕ϯϬ which stresses the importance of not 

rŽƵƟnelǇ ĐŽnsƚrƵĐƟng a sƚŽma dƵrŝng reŽƉeraƟŽns ĨŽr �> aŌer ĐŽleĐƚŽmǇ͕ esƉeĐŝallǇ ŝn Đase

of right hemicolectomy.

Several lŝmŝƚaƟŽns need ƚŽ ďe addressed͘ dŚe �ƵƚĐŚ �ŽlŽZeĐƚal �Ƶdŝƚ regŝsƚers ŽnlǇ sŚŽrƚͲƚerm

ŽƵƚĐŽmes ;e͘g͕͘ ϵϬ daǇsͿ͘ &Žr ƚŚŝs reasŽn͕ ǁe ĐŽƵld nŽƚ evalƵaƚe ƚŚe lŽngͲƚerm ŽƵƚĐŽmes aŌer

�>͕ sƵĐŚ as �>Ͳraƚe aŌer ϵϬ daǇs͕ Žverall sƵrvŝval͕ dŝseaseͲĨree sƵrvŝval͕ and sƚŽma reversal͘ /n

addŝƟŽn͕ nŽ ŝnĨŽrmaƟŽn ŝs regŝsƚered regardŝng ƚŚe daƚe ŽĨ ĐŽmƉlŝĐaƟŽn͕ ĐlŝnŝĐal Ɖarameƚers͕

addŝƟŽnal radŝŽlŽgŝĐ ŝmagŝng ĨŽr ŝdenƟĨǇŝng �>͕ Žr mƵlƟƉle reŽƉeraƟŽns͘ dŚereĨŽre͕ ǁe ĐŽƵld

ŽnlǇ evalƵaƚe ƚŚe Ɵme ŝnƚerval ďeƚǁeen sƵrgerǇ and reŝnƚervenƟŽn͕ and a delaǇ ŝn dŝagnŽsŝs

and ƚreaƚmenƚ ĐŽƵld nŽƚ ďe assessed͘ KƚŚer laĐŬŝng /nĨŽrmaƟŽn ŝs relaƚed ƚŽ ƚŚe ĐaƵse ŽĨ �>͕

ƚŚe ƚǇƉe and ƚeĐŚnŝƋƵe ŽĨ anasƚŽmŽsŝs ĐŽnsƚrƵĐƚed͕ ƚŚe severŝƚǇ ŽĨ ŝllness dƵrŝng reŽƉeraƟŽn͕

and reŽƉeraƟŽn dƵrŝng daǇƟme Žr nŝgŚttime͕ sŝnĐe aƵdŝƚs are lŝmŝƚed ŝn ƚŚe nƵmďer ŽĨ

varŝaďles relaƚed ƚŽ regŝsƚraƟŽn ďƵrden͘ dŚereĨŽre͕ daƚaseƚs need ƚŽ ďe ĐŽnĐŝse ǁŝƚŚ a ĨŽĐƵs

Žn mŽsƚ relevanƚ varŝaďles reƋƵŝred ĨŽr ƚŚe aŝm ŽĨ ĐlŝnŝĐal aƵdŝƟng and ŝmƉrŽvemenƚ ŽĨ ƋƵalŝƚǇ

of care.31 &ƵrƚŚermŽre͕ dƵe ƚŽ seleĐƟŽn ďŝas ;ĐŽnĨŽƵndŝng ďǇ ŝndŝĐaƟŽnͿ ďeƚǁeen ƚŚe ƚǇƉe

ŽĨ ƉrŝmarǇ ĐŽlŽn reseĐƟŽn͕ ŝƚ ŝs ŝmƉŽssŝďle ƚŽ aƩrŝďƵƚe dŝīerenĐes ŝn ŽƵƚĐŽme sŽlelǇ ƚŽ ƚŚe

reseĐƟŽn ƚǇƉe͘ /nsƚead͕ ǁe Đan ŽnlǇ reŇeĐƚ Žn daŝlǇ ƉraĐƟĐe and ƉŽsƚŽƉeraƟve ĐlŝnŝĐal ĐŽƵrse͘

The main strength of this study is the robustness of the data enabling a detailed insight into 

sŚŽrƚͲƚerm ŽƵƚĐŽmes aŌer �> and reŝnƚervenƟŽns ĐŽnĐernŝng ƉrŝmarǇ ĐŽlŽn reseĐƟŽn͘

CONCLUSION
dŚe Ɖresenƚ sƚƵdǇ ƉrŽvŝdes ŝnsŝgŚƚs ŝnƚŽ ƚŚe daŝlǇ ƉraĐƟĐe ŽĨ managŝng �> aŌer ĐŽlŽn ĐanĐer

reseĐƟŽn as ǁell as ƚŚe ƉŽsƚŽƉeraƟve ĐlŝnŝĐal ĐŽƵrse aŌer reŽƉeraƟŽns͘ dŚe ŽĐĐƵrrenĐe ŽĨ

�>͕ ƚŚe ƚǇƉe ŽĨ reŝnƚervenƟŽn as ǁell as ƚŚe ŽƵƚĐŽmes aŌer reŽƉeraƟŽns varŝes amŽng ƚŚe

dŝīerenƚ ĐŽleĐƚŽmǇ ƚǇƉes ƉerĨŽrmed͘ dŚese Įndŝngs ŚŝgŚlŝgŚƚ ƚŚe ŝmƉŽrƚanĐe ŽĨ assessŝng

dŝagnŽsŝs͕ ƚreaƚmenƚ and ŽƵƚĐŽmes ŽĨ �> ĨŽr ƚŚe dŝīerenƚ ƚǇƉes ŽĨ ŝndeǆ ĐŽleĐƚŽmŝes ŝn ĨƵƚƵre

sƚƵdŝes ƚŽ ŽƉƟmŝǌe ŽƵƚĐŽmes ŽĨ sƵrgŝĐal Đare͘ �esŝdes͕ seleĐƟve sƚŽma ĐŽnsƚrƵĐƟŽn dƵrŝng

reŽƉeraƟŽn ĨŽr �> ŝs ĐƵrrenƚlǇ aƉƉlŝed ŝn a saĨe ǁaǇ ŝn ƚŚe NeƚŚerlands͕ sŝnĐe a ĐŽmƉaraďle

mŽrƚalŝƚǇ raƚe ǁas Žďserved ĨŽr ƉaƟenƚs ǁŚŽ dŝd and ǁŚŽ dŝd nŽƚ reĐeŝve a sƚŽma dƵrŝng

reŽƉeraƟŽn͘
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dŽŝ͗ϭϬ͘ϭϬϵϳͬS>�͘ϬϬϬϬϬϬϬϬϬϬϬϬϮϰϮϵ
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15. �lves �͕ Wanŝs z͕ dranĐarƚ �͕ ZegŝmďeaƵ :D͕ WŽĐard D͕ salleƵr W͘ &aĐƚŽrs assŽĐŝaƚed ǁŝƚŚ ĐlŝnŝĐallǇ
sŝgnŝĮĐanƚ anasƚŽmŽƟĐ leaŬage aŌer large ďŽǁel reseĐƟŽn͗ DƵlƟvarŝaƚe analǇsŝs ŽĨ ϳϬϳ ƉaƟenƚs͘
World Journal of Surgery͘ ϮϬϬϮ͖Ϯϲ;ϰͿ͗ϰϵϵͲϱϬϮ͘ dŽŝ͗ϭϬ͘ϭϬϬϳͬsϬϬϮϲϴͲϬϬϭͲϬϮϱϲͲϰ

16. �ŽŬeǇ �>͕ �ŚaƉƵŝs W,͕ &Ƶng �͕ eƚ al͘ WŽsƚŽƉeraƟve mŽrďŝdŝƚǇ and mŽrƚalŝƚǇ ĨŽllŽǁŝng reseĐƟŽn ŽĨ
the colon and rectum for cancer. Diseases of the Colon & Rectum͘ ϭϵϵϱ͖ϯϴ;ϱͿ͗ϰϴϬͲϰϴϳ͘ dŽŝ͗ϭϬ͘ϭϬϬϳͬ
�&ϬϮϭϰϴϴϰϳ

17. seǇrŝe N͕ �ƚa d͕ DƵsĐarŝ &͕ eƚ al͘ �nasƚŽmŽƟĐ >eaŬage aŌer �leĐƟve ZŝgŚƚ sersƵs >eŌ �ŽleĐƚŽmǇ
for Cancer: Prevalence and Independent Risk Factors. Journal of the American College of Surgeons. 
ϮϬϬϳ͖ϮϬϱ;ϲͿ͗ϳϴϱͲϳϵϯ͘ dŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘ũamĐŽllsƵrg͘ϮϬϬϳ͘Ϭϲ͘Ϯϴϰ

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

19. SKN�KS͘ DƵlƟdŝsĐŝƉlŝnaŝre nŽrmerŝng ŽnĐŽlŽgŝsĐŚe ǌŽrg ŝn nederland͘ sŽnĐŽs nŽrmerŝngsraƉƉŽrƚ ϴ͘
ŚƩƉs͗ͬͬǁǁǁ͘sŽnĐŽs͘ŽrgͬǁƉͲĐŽnƚenƚͬƵƉlŽadsͬϮϬϮϬͬϬϯͬSKN�KSͲnŽrmerŝngsraƉƉŽrƚͲversŝeͲϴͲϭ͘ƉdĨ͘
WƵďlŝsŚed ϮϬϮϬ͘ �ĐĐessed :ƵlǇ ϯ͕ ϮϬϮϭ͘

ϮϬ͘ Segelman :͕ DaƩssŽn /͕ :Ƶng �͕ NŝlssŽn W:͕ Walmer '͕ �ƵĐŚlŝ �͘ ZŝsŬ ĨaĐƚŽrs ĨŽr anasƚŽmŽƟĐ
leakage following ileosigmoid or ileorectal anastomosis. Colorectal Disease͘ ϮϬϭϴ͖ϮϬ;ϰͿ͗ϯϬϰͲϯϭϭ͘
dŽŝ͗ϭϬ͘ϭϭϭϭͬĐŽdŝ͘ϭϯϵϯϴ

Ϯϭ͘ >aƵŬa >͕ ZeŝƚanŽ �͕ �arra D�͕ eƚ al͘ ZŽle ŽĨ ƚŚe ŝnƚesƟnal mŝĐrŽďŝŽme ŝn ĐŽlŽreĐƚal ĐanĐer sƵrgerǇ
outcomes. World Journal of Surgical Oncology͘ ϮϬϭϵ͖ϭϳ;ϭͿ͗ϮϬϰ͘ dŽŝ͗ϭϬ͘ϭϭϴϲͬsϭϮϵϱϳͲϬϭϵͲϭϳϱϰͲǆ

ϮϮ͘ 'ersŚƵnŝ sD͕ &rŝedman �S͘ dŚe DŝĐrŽďŝŽmeͲ,Žsƚ /nƚeraĐƟŽn as a WŽƚenƟal �rŝver ŽĨ �nasƚŽmŽƟĐ
Leak. Current Gastroenterology Reports͘ ϮϬϭϵ͖Ϯϭ;ϭͿ͗ϰ͘ dŽŝ͗ϭϬ͘ϭϬϬϳͬsϭϭϴϵϰͲϬϭϵͲϬϲϲϴͲϳ

Ϯϯ͘ 'allŽ '͕ Waƚa &͕ sennŝǆ S͕ eƚ al͘ WredŝĐƚŽrs ĨŽr anasƚŽmŽƟĐ leaŬ͕ ƉŽsƚŽƉeraƟve ĐŽmƉlŝĐaƟŽns͕ and
mŽrƚalŝƚǇ aŌer rŝgŚƚ ĐŽleĐƚŽmǇ ĨŽr ĐanĐer͗ ZesƵlƚs ĨrŽm an ŝnƚernaƟŽnal snaƉsŚŽƚ aƵdŝƚ͘ Diseases of 
the Colon and Rectum͘ ϮϬϮϬ͖ϲϯ;ϱͿ͗ϲϬϲͲϲϭϴ͘ dŽŝ͗ϭϬ͘ϭϬϵϳͬ��Z͘ϬϬϬϬϬϬϬϬϬϬϬϬϭϱϵϬ

Ϯϰ͘ Ϯϰ͘  �ƚŽ <͕ hrasŚŝma D͕ <ŽsƵge D͕ eƚ al͘ SƚandardŝǌaƟŽn ŽĨ sƵrgŝĐal ƉrŽĐedƵres ƚŽ redƵĐe rŝsŬ
ŽĨ anasƚŽmŽƟĐ leaŬage͕ reŽƉeraƟŽn͕ and sƵrgŝĐal sŝƚe ŝnĨeĐƟŽn ŝn ĐŽlŽreĐƚal ĐanĐer sƵrgerǇ͗
a reƚrŽsƉeĐƟve ĐŽŚŽrƚ sƚƵdǇ ŽĨ ϭϭϴϵ ƉaƟenƚs͘ International Journal of Colorectal Disease. 
ϮϬϭϴ͖ϯϯ;ϲͿ͗ϳϱϱͲϳϲϮ͘ dŽŝ͗ϭϬ͘ϭϬϬϳͬsϬϬϯϴϰͲϬϭϴͲϯϬϯϳͲϯ

Ϯϱ͘ <rǇǌaƵsŬas D͕ �aƵsǇs �͕ �egƵƚǇƚe ��͕ eƚ al͘ ZŝsŬ ĨaĐƚŽrs ĨŽr anasƚŽmŽƟĐ leaŬage and ŝƚs ŝmƉaĐƚ
Žn lŽngͲƚerm sƵrvŝval ŝn leŌͲsŝded ĐŽlŽreĐƚal ĐanĐer sƵrgerǇ͘ World Journal of Surgical Oncology. 
ϮϬϮϬ͖ϭϴ;ϭͿ͘ dŽŝ͗ϭϬ͘ϭϭϴϲͬsϭϮϵϱϳͲϬϮϬͲϬϭϵϲϴͲϴ

Ϯϲ͘ �gďamƵ ��͕ �aǇ N͕ talsŚ �:͕ eƚ al͘ &easŝďŝlŝƚǇ ŽĨ ƉreŽƉeraƟve ĐŚemŽƚŚeraƉǇ ĨŽr lŽĐallǇ advanĐed͕
operable colon cancer: The pilot phase of a randomised controlled trial. The Lancet Oncology. 
ϮϬϭϮ͖ϭϯ;ϭϭͿ͗ϭϭϱϮͲϭϭϲϬ͘ dŽŝ͗ϭϬ͘ϭϬϭϲͬSϭϰϳϬͲϮϬϰϱ;ϭϮͿϳϬϯϰϴͲϬ

Ϯϳ͘ <rarƵƉ WD͕ :Žrgensen >N͕ ,arlŝng ,͘ Danagemenƚ ŽĨ anasƚŽmŽƟĐ leaŬage ŝn a naƟŽnǁŝde ĐŽŚŽrƚ
ŽĨ ĐŽlŽnŝĐ ĐanĐer ƉaƟenƚs͘ Journal of the American College of Surgeons͘ ϮϬϭϰ͖Ϯϭϴ;ϱͿ͗ϵϰϬͲϵϰϵ͘
dŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘ũamĐŽllsƵrg͘ϮϬϭϰ͘Ϭϭ͘Ϭϱϭ

Ϯϴ͘ �aŬǆ Z͕ �ƵsĐŚ KZ�͕ �emelman t�͕ seldŝnŬ ':͕ SlŽrs :&D͕ san >ansĐŚŽƚ ::�͘ DŽrďŝdŝƚǇ ŽĨ ƚemƉŽrarǇ
loop ileostomies. Digestive Surgery͘ ϮϬϬϰ͖Ϯϭ;ϰͿ͗ϮϳϳͲϮϴϭ͘ dŽŝ͗ϭϬ͘ϭϭϱϵͬϬϬϬϬϴϬϮϬϭ

Ϯϵ͘ /ŚnĄƚ W͕ 'ƵŸŬŽvĄ W͕ Weƚeũa D͕ sĄvra W͕ WelŝŬĄn �͕ �Žnēa W͘ �ŝverƟng ŝleŽsƚŽmǇ ŝn laƉarŽsĐŽƉŝĐ reĐƚal
ĐanĐer sƵrgerǇ͗ ŚŝgŚ ƉrŝĐe ŽĨ ƉrŽƚeĐƟŽn͘ Surgical Endoscopy͘ ϮϬϭϲ͖ϯϬ;ϭϭͿ͗ϰϴϬϵͲϰϴϭϲ͘ dŽŝ͗ϭϬ͘ϭϬϬϳͬ
sϬϬϰϲϰͲϬϭϲͲϰϴϭϭͲϯ
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ϯϬ͘ Nćsvall W͕ �aŚlsƚrand h͕ >ƂǁenmarŬ d͕ ZƵƚegĊrd :͕ 'ƵnnarssŽn h͕ SƚrŝgĊrd <͘ YƵalŝƚǇ ŽĨ lŝĨe ŝn ƉaƟenƚs
ǁŝƚŚ a Ɖermanenƚ sƚŽma aŌer reĐƚal ĐanĐer sƵrgerǇ͘ Quality of Life Research͘ ϮϬϭϳ͖Ϯϲ;ϭͿ͗ϱϱͲϲϰ͘
dŽŝ͗ϭϬ͘ϭϬϬϳͬsϭϭϭϯϲͲϬϭϲͲϭϯϲϳͲϲ

31. Sƚeǁarƚ <͕ �raǇ �͕ �ƵĐŬŝngŚam Z͘ /mƉrŽvŝng ƋƵalŝƚǇ ŽĨ Đare ƚŚrŽƵgŚ naƟŽnal ĐlŝnŝĐal aƵdŝƚ͘ Future 
Hospital Journal͘ ϮϬϭϲ͖ϯ;ϯͿ͗ϮϬϯͲϮϬϲ͘ dŽŝ͗ϭϬ͘ϳϴϲϭͬĨƵƚƵreŚŽsƉ͘ϯͲϯͲϮϬϯ






