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Chapter Three
deǆƚďŽŽŬ KƵƚĐŽme �Ō er ZeĐƚal 
Cancer Surgery As A Composite
Measure For Quality Of Care: 
� WŽƉƵlaƟ ŽnͲ�ased SƚƵdǇ
�͘<͘ tarƉs͕ D�A,B͖ Z͘ �eƚerŝng͕ D� WŚ�C; R.A.E.M. Tollenaar, 

D� WŚ�A,B͖ W͘ :͘ danŝs͕ D� WŚ��͖ :͘td͘͘  �eŬŬer͕  D� WŚ�E; 

Žn ďeŚalĨ ŽĨ ƚŚe �ƵƚĐŚ �ŽlŽZeĐƚal �Ƶdŝƚ grŽƵƉ

�ƵrŽƉean :ŽƵrnal ŽĨ SƵrgŝĐal KnĐŽlŽgǇ͘ ϮϬϮϭ͖ϰϳ;ϭϭͿ͗ϮϴϮϭͲϮϴϮϵ͘ 
dŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘eũsŽ͘ϮϬϮϭ͘Ϭϱ͘Ϭϰϱ

Affi  liati ons:
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ABSTRACT
Background: Textbook outcome is a composite measure of combined outcome indicators, 

ǁŚŝĐŚ Śas ďeen sƵggesƚed ƚŽ ďe ŽĨ addŝƟŽnal valƵe Žver sŝngle ŽƵƚĐŽme Ɖarameƚers ŝn ĐlŝnŝĐal

aƵdŝƟng ŽĨ sƵrgŝĐal ƚreaƚmenƚ͘ dŚŝs sƚƵdǇ aŝmed ƚŽ assess ƚeǆƚďŽŽŬ ŽƵƚĐŽme aŌer reĐƚal ĐanĐer

surgery as short-term marker for quality of care.

Methods: WaƟenƚs ǁŚŽ Ƶnderǁenƚ eleĐƟve reĐƚal ĐanĐer sƵrgerǇ ďeƚǁeen ϮϬϭϮ and ϮϬϭϵ

and regŝsƚered ŝn ƚŚe �ƵƚĐŚ �ŽlŽZeĐƚal �Ƶdŝƚ ǁere ŝnĐlƵded͘ deǆƚďŽŽŬ ŽƵƚĐŽme ǁas aĐŚŝeved

ǁŚen ƚŚe ĨŽllŽǁŝng Đrŝƚerŝa ǁere meƚ͗ ϯϬͲdaǇ and ƉrŝmarǇ ŚŽsƉŝƚal admŝssŝŽn sƵrvŝval͕ nŽ

reŝnƚervenƟŽn͕ ƚƵmŽrͲĨree margŝns͕ nŽ ƉŽsƚŽƉeraƟve ĐŽmƉlŝĐaƟŽns͕ a ŚŽsƉŝƚal sƚaǇ ŽĨ less

ƚŚan ϭϰ daǇs and nŽ readmŝssŝŽn͘ ,ŽsƉŝƚal varŝaƟŽn ǁas evalƵaƚed ŝn ĐaseͲmŝǆ ĐŽrreĐƚed

ĨƵnnelͲƉlŽƚs͘ � mƵlƟlevel lŽgŝsƟĐ regressŝŽn analǇsŝs ǁas ƉerĨŽrmed ƚŽ ŝdenƟĨǇ assŽĐŝaƚed

factors with textbook outcome

Results: dŚe sƚƵdǇ ƉŽƉƵlaƟŽn ĐŽnsŝsƚed ŽĨ ϮϬ͕ϱϮϭ ƉaƟenƚs ǁŚŽ Ƶnderǁenƚ ƉrŝmarǇ reĐƚal

ĐanĐer sƵrgerǇ͕ ŽĨ ǁŚŽm ϱϲ͘ϯй aĐŚŝeved ƚeǆƚďŽŽŬ ŽƵƚĐŽme͘ WŽsƚŽƉeraƟve ĐŽmƉlŝĐaƟŽns

were the main contributor to not achieving textbook outcome. Case-mix corrected funnel 

ƉlŽƚs demŽnsƚraƚed ƚŚaƚ ƵnderƉerĨŽrmŝng ŚŽsƉŝƚals ŝn ϮϬϭϮͲϮϬϭϱ ǁere nŽ ƵnderƉerĨŽrmers

ŝn ϮϬϭϲͲϮϬϭϵ anǇmŽre͘ &emale seǆ͕ laƉarŽsĐŽƉŝĐ sƵrgerǇ͕ and reĐƚal reseĐƟŽn ǁŝƚŚŽƵƚ

deĨƵnĐƟŽnŝng sƚŽma ĐreaƟŽn ǁere ƉŽsŝƟvelǇ assŽĐŝaƚed ǁŝƚŚ ƚeǆƚďŽŽŬ ŽƵƚĐŽme͘

Conclusion: deǆƚďŽŽŬ ŽƵƚĐŽme aŌer reĐƚal ĐanĐer reseĐƟŽn ŝs maŝnlǇ drŝven ďǇ ƉŽsƚŽƉeraƟve

ĐŽmƉlŝĐaƟŽns͘ �lƚŚŽƵgŚ ƚeǆƚďŽŽŬ ŽƵƚĐŽme sŚŽǁed sŽme dŝsĐrŝmŝnaƟng valƵe ĨŽr ŝdenƟĨǇŝng

ƵnderƉerĨŽrmŝng ŚŽsƉŝƚals͕ ŝƚ dŽes nŽƚ Įƚ ƚŚe ƉlanͲdŽͲĐŚeĐŬͲaĐƚ ĐǇĐle ŽĨ ĐlŝnŝĐal aƵdŝƟng͘ /n

ŽƵr ŽƉŝnŝŽn͕ ƚeǆƚďŽŽŬ ŽƵƚĐŽme Śas lŝƩle added valƵe ƚŽ ƚŚe ĐƵrrenƚ ŽƵƚĐŽme ŝndŝĐaƚŽrs ĨŽr

rectal cancer surgery. 
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INTRODUCTION
dŽ ensƵre ƚŚe ďesƚ ƋƵalŝƚǇ ŽĨ Đare ĨŽr everǇ ƉaƟenƚ͕ ŝƚ ŝs essenƟal ƚŽ ĐŽnƟnƵŽƵslǇ assess͕

improve, and provide transparency of the quality of care.ϭ͕Ϯ Measuring quality of care has been 

desĐrŝďed ďǇ ƚŚe mŽdel ŽĨ �Žnaďedŝan ŝn ǁŚŝĐŚ ƚŚree asƉeĐƚs are ŚŝgŚlŝgŚƚed͖ ƚŚe ƉrŽĐess͕ ƚŚe

structure, and the outcome.3,4 dŚese asƉeĐƚs are ŝmƉlemenƚed ŝn naƟŽnǁŝde ĐlŝnŝĐal aƵdŝƚs͕

ǁŚŝĐŚ ǁere ŝnŝƟaƚed ƚŽ meeƚ ďŽƚŚ ƚŚe ƉrŽĨessŝŽnal need ƚŽ evalƵaƚe and ďenĐŚmarŬ ƋƵalŝƚǇ ŽĨ

dŝseaseͲsƉeĐŝĮĐ Đare͘ SŝmƵlƚaneŽƵslǇ͕ aƵdŝƚs ƉrŽvŝde relŝaďle daƚa ƚŚaƚ gŝves sƵďsƚanĐe ƚŽ ƚŚe

public demand for transparency on quality of care.ϰʹϲ

WaƟenƚs Śave ŝndŝĐaƚed ƚŽ ƉreĨer sƵmmarŝǌŝng measƵres Žn ƋƵalŝƚǇ ŽĨ Đare Žver mŽre deƚaŝled

measƵres ĨŽr seleĐƟng a ŚŽsƉŝƚal ĨŽr ƚreaƚmenƚ͘7 One of those summarizing measures is 

textbook outcome. This is a composite measure of preferable outcomes that is suggested to 

ŝmƉrŽve ƉaƟenƚ saƟsĨaĐƟŽn aŌer sƵrgŝĐal ƚreaƚmenƚ͘8 Furthermore, it might also be a valuable 

measure for health care providers, insurance companies, and healthcare inspectorate. 

Previous studies have reported several advantages of textbook outcome over single outcome 

parameters, as it has the ability to summarize hospital performance, to prevent indicator-

drŝven ƉraĐƟĐe͕ ƚŽ sŚŽǁ ƚŚe mƵlƟdŝmensŝŽnal sƵrgŝĐal ƉrŽĐedƵre͕ and ƚŽ ŝdenƟĨǇ ŚŽsƉŝƚal

varŝaƟŽn dƵe ƚŽ sƚaƟsƟĐal advanƚages͘ϵʹϭϳ

SŝnĐe ϮϬϬϵ͕ ƚŚe �ƵƚĐŚ �ŽlŽZeĐƚal �Ƶdŝƚ ĐŽlleĐƚs ŝnĨŽrmaƟŽn Žn all ƉaƟenƚs ǁŝƚŚ ƉrŝmarǇ

ĐŽlŽreĐƚal ĐanĐer ǁŚŽ Ƶnderǁenƚ reseĐƟŽn͘ dŚe aƵdŝƚ ƉrŽvŝdes sŚŽrƚͲƚerm ŝnĨŽrmaƟŽn Žn

ƉrŝmarŝlǇ sŝngle Ɖarameƚers͕ ĨŽr eǆamƉle͕ reseĐƟŽn margŝn and ϵϬͲdaǇ mŽrƚalŝƚǇ͘ /n a ƉrevŝŽƵs

sƚƵdǇ ŽĨ ƚŚe ��Z�͕ ŝƚ ǁas ĨŽƵnd ƚŚaƚ ƚeǆƚďŽŽŬ ŽƵƚĐŽme aŌer ĐŽlŽn ĐanĐer sƵrgerǇ ǁas

aĐŚŝeved ŝn ϰϵй ŽĨ ƚŚe ƉaƟenƚs͘ �nalǇsŝs ŽĨ ŚŽsƉŝƚal varŝaƟŽn ŝdenƟĮed eŝgŚƚ ŚŽsƉŝƚals as

negaƟve ŽƵƚlŝers͕ ŝndŝĐaƟng ƚŚaƚ ƚeǆƚďŽŽŬ ŽƵƚĐŽme ĐŽƵld ŝdenƟĨǇ ƵnderƉerĨŽrmers͘13

/ƚ ǁŽƵld ďe verǇ ŝnƚeresƟng ƚŽ evalƵaƚe ƚeǆƚďŽŽŬ ŽƵƚĐŽme ĨŽr ŝƚs͛ added valƵe as an ŽƵƚĐŽme

ŝndŝĐaƚŽr aŌer ƉrŝmarǇ reĐƚal ĐanĐer sƵrgerǇ͘ &ƵrƚŚermŽre͕ ŝn ƚŚe ĐŽlŽn ĐanĐer sƚƵdǇ͕ 13 the 

ĐŽnsƚrƵĐƟŽn ŽĨ a sƚŽma ǁas Žne ŽĨ ƚŚe ŝnĐlƵded Ɖarameƚers and ĐŽnsŝdered nŽ ƚeǆƚďŽŽŬ

ŽƵƚĐŽme͘ /n reĐƚal ĐanĐer͕ ĐreaƟng a sƚŽma Đan ďe an eǆƉressŝŽn ŽĨ eǆĐellenƚ͕ sensŝďle Đare

aŌer ĐareĨƵl ĐŽƵnsellŝng ƚŚe ƉaƟenƚ ǁŝƚŚŝn a sŚared deĐŝsŝŽnͲmaŬŝng ƉrŽĐess͘ dŚe aŝm ŽĨ ƚŚe

Ɖresenƚ sƚƵdǇ ŝs ƚŽ evalƵaƚe ƚeǆƚďŽŽŬ ŽƵƚĐŽme͕ ǁŚŝĐŚ reƉresenƚs ƚŚe ƉrŽƉŽrƟŽn ŽĨ ƉaƟenƚs

ǁŝƚŚ a desŝred sŚŽrƚͲƚerm ŽƵƚĐŽme aŌer eleĐƟve reĐƚal ĐanĐer sƵrgerǇ͕ as ŽƵƚĐŽme ŝndŝĐaƚŽr

for quality of care.
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METHODS
dŚŝs sƚƵdǇ ŝs a naƟŽnal ŽďservaƟŽnal ĐŽŚŽrƚ sƚƵdǇ ǁŝƚŚ daƚa ĨrŽm ƚŚe �ƵƚĐŚ �ŽlŽreĐƚal �anĐer

�Ƶdŝƚ ;��Z�Ϳ͘ dŚe ��Z� ŝs a naƟŽnǁŝde regŝsƚrǇ ŝn ǁŚŝĐŚ all ƉaƟenƚs ƵndergŽŝng sƵrgerǇ ĨŽr

ĐŽlŽreĐƚal ĐanĐer are regŝsƚered͘ NŽ eƚŚŝĐal aƉƉrŽval ǁas needed ĨŽr ƚŚŝs sƚƵdǇ Ƶnder �ƵƚĐŚ

law.18,19

Patient selection
�ll ƉaƟenƚs ǁŚŽ Ƶnderǁenƚ eleĐƟve sƵrgerǇ ĨŽr a Įrsƚ ƉrŝmarǇ reĐƚal ĐarĐŝnŽma ďeƚǁeen ϮϬϭϮ

and ϮϬϭϵ ǁere ƉŽƚenƟallǇ elŝgŝďle͘ &rŽm ƚŚe sƚarƚ ŽĨ ƚŚe ��Z� ŝn ϮϬϬϵ͕ reĐƚal ĐanĐer dŝagnŽsŝs

was mainly based on a distance between the lower edge of the tumor and the anal verge of 

less ƚŚan ϭϱ Đm͘ SŝnĐe :anƵarǇ ϭ͕ ϮϬϭϳ͕ ƵnƟl ƚŚe end ŽĨ ƚŚe sƚƵdǇ ƉerŝŽd͕ DZ/ ďased deĮnŝƟŽns

of rectosigmoid and rectal cancers were used: the rectum was considered to be the distal part 

of the bowel from the peritoneal fold on the ventral side, and hence total extraperitoneally 

located; the rectosigmoid was considered to be the part of the bowel between peritoneal fold 

Žn ƚŚe venƚral sŝde and ƚŚe mesŽreĐƚƵm Žn ƚŚe dŽrsal sŝde ƵnƟl ƚŚe level ŽĨ ƚŚe ƉrŽmŽnƚŽrǇ͘

WaƟenƚs ǁŝƚŚ mƵlƟƉle ƚƵmŽrs Žr ƉaƟenƚs ǁŚŽ Ƶnderǁenƚ lŽĐal eǆĐŝsŝŽn ǁere eǆĐlƵded͘

�esŝdes͕ Đases ǁŝƚŚ mŝssŝngͬƵnŬnŽǁn daƚa Žn ƚeǆƚďŽŽŬ ŽƵƚĐŽme ǁere eǆĐlƵded͘

Data extraction and outcome parameters
WaƟenƚ and ƚƵmŽr ĐŚaraĐƚerŝsƟĐs͕ ƚreaƚmenƚ ĐŚaraĐƚerŝsƟĐs͕ and sŚŽrƚͲƚerm ŽƵƚĐŽmes ǁere

eǆƚraĐƚed ĨrŽm ƚŚe ��Z�͘ hnƟl ϮϬϭϳ͕ ƚŚe ϯϬͲdaǇ ƉŽsƚŽƉeraƟve ŽƵƚĐŽmes ǁere regŝsƚered ŝn

ƚŚe ��Z�͕ and sŝnĐe :anƵarǇ ϭ͕ ϮϬϭϴ͕ ƚŚe ϵϬͲdaǇ ƉŽsƚŽƉeraƟve ŽƵƚĐŽmes ǁere regŝsƚered͘

dŚe ƉrŝmarǇ ŽƵƚĐŽme ŝn ƚŚŝs sƚƵdǇ ǁas ƚŚe ƉerĐenƚage ŽĨ ƉaƟenƚs ǁŝƚŚ ƚeǆƚďŽŽŬ ŽƵƚĐŽme

aŌer reĐƚal ĐanĐer sƵrgerǇ͘ SeĐŽndarǇ ŽƵƚĐŽmes ǁere ƚŚe ƟmeͲƚrend ŝn ƚeǆƚďŽŽŬ ŽƵƚĐŽme

raƚe͕ ŚŽsƉŝƚal ƉerĨŽrmanĐe ďǇ ŝdenƟĨǇŝng ƵnderƉerĨŽrmŝng and ďesƚ ƉerĨŽrmŝng ŚŽsƉŝƚals and

factors associated with textbook outcome. 

Parameters and definitions
� seleĐƟŽn ŽĨ relevanƚ ŽƵƚĐŽme Ɖarameƚers reŇeĐƟng an ƵnevenƞƵl ƉŽsƚŽƉeraƟve ĐŽƵrse ǁas

deƚermŝned ďǇ eǆƉerƚ ŽƉŝnŝŽn ŽĨ ƚŚe ��Z� sĐŝenƟĮĐ ĐŽmmŝƩee memďers͕ ǁŚŽ revŝeǁed ƚŚe

ŝnĐlƵded Ɖarameƚers ŝn ƚŚe ƉrevŝŽƵs sƚƵdǇ regardŝng ƚeǆƚďŽŽŬ ŽƵƚĐŽme sƚƵdǇ aŌer ĐŽlŽn ĐanĐer

surgery.13 dŚe ŽsƚŽmǇ Ɖarameƚer ǁas nŽƚ ŝnĐlƵded ŝn ƚŚe ƚeǆƚďŽŽŬ ŽƵƚĐŽme measƵre aŌer

reĐƚal ĐanĐer sƵrgerǇ ďeĐaƵse ĐŽnsƚrƵĐƟng a sƚŽma Đan ďe gŽŽd Đare aŌer ĐareĨƵl ĐŽƵnsellŝng

ƚŚe ƉaƟenƚ ǁŝƚŚŝn a sŚared deĐŝsŝŽnͲmaŬŝng ƉrŽĐess͘ dŚe ϯϬͲdaǇ readmŝssŝŽns are regŝsƚered

ŝn ƚŚe ��Z� sŝnĐe ϮϬϭϮ and ǁere nŽƚ ŝnĐlƵded ŝn ƚŚe sƚƵdǇ ŽĨ <ŽlĨsĐŚŽƚen eƚ al͘13 However, 
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ƚŚe ϯϬͲdaǇ readmŝssŝŽn raƚe Śas ďeen ŝnĐlƵded ŝn ƚŚe ƚeǆƚďŽŽŬ ŽƵƚĐŽme Ɖarameƚer ďǇ several

studies and was therefore, also included in this study.ϴʹϭϬ͕ϭϱʹϭϳ The selected parameters were 

ƉlaĐed ŝn ĐŚrŽnŽlŽgŝĐal Žrder ďased Žn severŝƚǇ and seƋƵenĐe͗ ϯϬͲdaǇ and ƉrŝmarǇ ŚŽsƉŝƚal

admŝssŝŽn sƵrvŝval͕ nŽ reŝnƚervenƟŽn͕ ƚƵmŽrͲĨree margŝns͕ nŽ ƉŽsƚŽƉeraƟve ĐŽmƉlŝĐaƟŽns͕

a ŚŽsƉŝƚal sƚaǇ ŽĨ less ƚŚan ϭϰ daǇs ;>KS <ϭϰ daǇsͿ and nŽ readmŝssŝŽn͘ ZeŝnƚervenƟŽns

ŝnĐlƵded endŽsĐŽƉŝĐ͕ ŝmageͲgƵŝded and sƵrgŝĐal ƉrŽĐedƵres͘ WŽsƚŽƉeraƟve ĐŽmƉlŝĐaƟŽns

ŝnĐlƵded ĐardŝaĐ͕ ƉƵlmŽnarǇ͕ ŝnĨeĐƟŽƵs͕ neƵrŽlŽgŝĐ and ƚŚrŽmďŽemďŽlŝĐ ĐŽmƉlŝĐaƟŽns͕ as

ǁell as anasƚŽmŽƟĐ leaŬage͕ aďsĐess͕ ŝleƵs͕ ĨasĐŝal deŚŝsĐenĐe͕ ǁŽƵnd ŝnĨeĐƟŽn͕ ŚemŽrrŚage͕

ďŽǁel ƉerĨŽraƟŽn͕ Žr ďladderͬƵreƚer ŝnũƵrǇ͘ � ƚƵmŽrͲĨree margŝn ǁas deĮned as a ƚƵmŽrͲĨree

ďŽǁel reseĐƟŽn margŝn͕ as ǁell as a ƚƵmŽrͲĨree reƚrŽƉerŝƚŽneal reseĐƟŽn margŝn and negaƟve

ĐŝrĐƵmĨerenƟal reseĐƟŽn margŝn ĨŽr reĐƚal ĐanĐer ;>ϭ mmͿ͘ /Ĩ Žne ŽĨ ďŽƚŚ Đrŝƚerŝa ǁas nŽƚ meƚ͕

ƚŚe reseĐƟŽn ǁas deĮned as ŝnĐŽmƉleƚe ƚƵmŽrͲĨree margŝns͘ deǆƚďŽŽŬ ŽƵƚĐŽme ǁas aĐŚŝeved

ŝĨ all Ɖarameƚers ǁere meƚ͘ &Žr evalƵaƟng sƵrgŝĐal ƉrŽĐedƵre͕ ĨŽƵr ĐaƚegŽrŝes ǁere ŝdenƟĮed͗

reĐƚal reseĐƟŽn ǁŝƚŚ a deĨƵnĐƟŽnŝng sƚŽma ;ŝnĐlƵdŝng ƚŽƚal mesŽreĐƚal eǆĐŝsŝŽn ;dD�Ϳ and

ƉarƟal mesŽreĐƚal eǆĐŝsŝŽn ;WD�Ϳ ǁŝƚŚ deĨƵnĐƟŽnŝng sƚŽma ĐreaƟŽnͿ͕ reĐƚal reseĐƟŽn ǁŝƚŚŽƵƚ

a deĨƵnĐƟŽnŝng sƚŽma͕ lŽǁ ,arƚmann s͛ ƉrŽĐedƵre and aďdŽmŝnŽƉerŝneal eǆĐŝsŝŽn ;�W�Ϳ͘

Statistical analysis
�aselŝne ĐŚaraĐƚerŝsƟĐs ǁere reƉŽrƚed ĨŽr ƉaƟenƚs ǁŝƚŚŽƵƚ ƚeǆƚďŽŽŬ ŽƵƚĐŽme and ƚŚŽse ǁŝƚŚ

ƚeǆƚďŽŽŬ ŽƵƚĐŽme aŌer reĐƚal ĐanĐer sƵrgerǇ͘ �aƚegŽrŝĐal Žr dŝĐŚŽƚŽmŽƵs ŽƵƚĐŽmes ǁere

represented as absolute numbers of cases and percentages. A Pearson Chi-square test was 

Ƶsed ƚŽ assess sŝgnŝĮĐanƚ dŝīerenĐes͘

dŚe Žverall ƉrŽƉŽrƟŽn ŽĨ reĐƚal ĐanĐer ƉaƟenƚs ǁŚŽ Śad ƚeǆƚďŽŽŬ ŽƵƚĐŽme as ǁell as

ƚŚe ƉerĐenƚages ŽĨ Đases ĨƵlĮllŝng eaĐŚ ŽĨ ƚŚe seƉaraƚe Đrŝƚerŝa ŽĨ ƚŚe ĐŽmƉŽsŝƚe ƚeǆƚďŽŽŬ

ŽƵƚĐŽme measƵre ǁere ĐalĐƵlaƚed͘ /n addŝƟŽn͕ ƚŚe ĐƵmƵlaƟve ;ŝ͘e͕͘ ĐŽndŝƟŽnalͿ ƉerĐenƚages

ŽĨ ƉaƟenƚs ŝn ǁŚŽm eaĐŚ ĐŽnseĐƵƟve ŽƵƚĐŽme ǁas aĐŚŝeved Ƶnder ƚŚe ĐŽndŝƟŽn ƚŚaƚ all

ƉrevŝŽƵs ĐŽndŝƟŽns ǁere meƚ͕ ǁere reƉŽrƚed͘

dŚe ƉerĐenƚage ŽĨ ƉaƟenƚs ǁŝƚŚ ƚeǆƚďŽŽŬ ŽƵƚĐŽme ǁas ĐalĐƵlaƚed ĨŽr eaĐŚ Ǉear ƚŽ analǇǌe a

ƉŽƚenƟal Ɵme ƚrend͘ dŚe assŽĐŝaƟŽn ďeƚǁeen Ǉear ŽĨ regŝsƚraƟŽn and ƚeǆƚďŽŽŬ ŽƵƚĐŽme ǁas

assessed Ƶsŝng Ƶnŝvarŝaƚe lŽgŝsƟĐ regressŝŽn analǇsŝs͘

,ŽsƉŝƚal varŝaƟŽn ŝn ƚeǆƚďŽŽŬ ŽƵƚĐŽme and ƚŚe ŝdenƟĮĐaƟŽn ŽĨ ďesƚ ƉerĨŽrmŝng and

underperforming hospitals were assessed by observed and expected outcomes, corrected 

for risk factors. Hospital performance is shown in case-mix corrected funnel-plots for two 

dŝīerenƚ ƟmeͲƉerŝŽds ;ϮϬϭϮͲϮϬϭϱ andϮϬϭϲͲϮϬϭϵͿ͘ �aseͲmŝǆ ĨaĐƚŽrs Ƶsed ǁere seǆ͕ age͕ ďŽdǇ
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mass ŝndeǆ ;�D/Ϳ͕ �merŝĐan SŽĐŝeƚǇ ŽĨ �nesƚŚesŝŽlŽgǇ ;�S�Ϳ sĐŽre͕ �ŚarlsŽn �ŽmŽrďŝdŝƚǇ

/ndeǆ ;��/Ϳ͕ ĐlŝnŝĐal ƚƵmŽr sƚage͕ ƉreŽƉeraƟve ƚƵmŽrͲrelaƚed ĐŽmƉlŝĐaƟŽns ;e͘g͕͘ anemŝa͕

ƉerĨŽraƟŽn͕ ŽďsƚrƵĐƟŽnͬŝleƵs Žr ƉerŝͲƚƵmŽral aďsĐessͿ͕ addŝƟŽnal reseĐƟŽn ĨŽr meƚasƚasŝs͕

mƵlƟvŝsĐeral reseĐƟŽn ĨŽr lŽĐal ŝngrŽǁƚŚ͕ D sƚage͕ neŽadũƵvanƚ ;ĐŚemŽͿradŝŽƚŚeraƉǇ͕ sƵrgŝĐal

approach. 

DƵlƟlevel lŽgŝsƟĐ regressŝŽn analǇses ǁere ƉerĨŽrmed ƚŽ assess ƉredŝĐƟve ĨaĐƚŽrs ĨŽr

ƚeǆƚďŽŽŬ ŽƵƚĐŽme͘ DƵlƟlevel analǇses ƉrŽvŝde a mŽre aĐĐƵraƚe esƟmaƚe ǁŚen dealŝng ǁŝƚŚ

ŚŝerarĐŚŝĐallǇͬnesƚed sƚrƵĐƚƵred daƚa ƚŚan ƚradŝƟŽnal lŽgŝsƟĐ regressŝŽn analǇses sŝnĐe ŝƚ

aĐĐŽƵnƚs ĨŽr a deƉendenĐǇ ŽĨ ƉaƟenƚs ǁŝƚŚŝn ŚŽsƉŝƚals͘ϮϬ͕Ϯϭ DƵlƟĐŽllŝnearŝƚǇ ǁas assessed ǁŝƚŚ

ƚŚe varŝanĐe ŽĨ ŝnŇaƟŽn ĨaĐƚŽr ;s/&Ϳ͕ and a s/& ŽĨ >Ϯ͘ϱ ǁas ĐŽnsŝdered mƵlƟĐŽllŝnear͕ resƵlƟng

ŝn ƚŚe eǆĐlƵsŝŽn ŽĨ Žne ŽĨ ƚŚe varŝaďles͘ ZesƵlƚs are reƉŽrƚed ŝn adũƵsƚed Ždds raƟŽ ;�KZͿ ǁŝƚŚ

ϵϱй ĐŽnĮdenĐe ŝnƚervals ;ϵϱй �/Ϳ͘ � p value of <Ϭ͘Ϭϱ ǁas ĐŽnsŝdered sŝgnŝĮĐanƚ͘ dŚe analǇsŝs

ǁas ƉerĨŽrmed ŝn ZsƚƵdŝŽ versŝŽn ϭ͘ϯ͘ϵϱϵ ;ϮϬϮϬͿ͘

RESULTS
� ƚŽƚal ŽĨ Ϯϯ͕ϵϵϲ ƉaƟenƚs Ƶnderǁenƚ eleĐƟve sƵrgerǇ ĨŽr a Įrsƚ ƉrŝmarǇ reĐƚal ĐarĐŝnŽma

ďeƚǁeen :anƵarǇ ϭ͕ ϮϬϭϮ͕ and �eĐemďer ϯϭ͕ ϮϬϭϵ͘ WaƟenƚs ǁŝƚŚ sǇnĐŚrŽnŽƵs ĐŽlŽreĐƚal

ĐanĐer ;Nс ϱϮϳͿ͕ anŽƚŚer sƵrgŝĐal ƉrŽĐedƵre ƚŚan an ŽnĐŽlŽgŝĐal reĐƚal reseĐƟŽn ;NсϮ͕ϮϭϱͿ͕ Žr

mŝssŝngͬƵnŬnŽǁn daƚa Žn Žne ŽĨ ƚŚe ƚeǆƚďŽŽŬ ŽƵƚĐŽme Ɖarameƚers ;NсϳϯϯͿ ǁere eǆĐlƵded͕

resƵlƟng ŝn a ƚŽƚal ŽĨ ϮϬ͕ϱϮϭ ƉaƟenƚs ŝnĐlƵded ŝn ƚŚŝs sƚƵdǇ͘

Patient, tumor, and treatment characteristics
KĨ ƚŚe ϮϬ͕ϱϮϭ ƉaƟenƚs ǁŚŽ Ƶnderǁenƚ reĐƚal ĐanĐer sƵrgerǇ͕ ϭϭ͕ϱϱϲ ƉaƟenƚs ;ϱϲ͘ϯйͿ aĐŚŝeved

ƚeǆƚďŽŽŬ ŽƵƚĐŽme ;daďle ϭͿ͘ WaƟenƚs ǁŚŽ dŝd nŽƚ aĐŚŝeve ƚeǆƚďŽŽŬ ŽƵƚĐŽme ĐŽmƉared ƚŽ

ƉaƟenƚs ǁŚŽ dŝd ǁere mŽre ĨreƋƵenƚlǇ ϳϱ Ǉears Žr Žlder ;Ϯϳ͘ϵй ƚŽ Ϯϰ͘ϱй͕ p<Ϭ͘ϬϬϭͿ and male

;ϲϴ͘ϯй Ͳ ϱϴ͘ϱй͕ p<Ϭ͘ϬϬϭͿ͕ and Śad mŽre ŽŌen �S� sĐŽre ŽĨ ///н ;ϮϮ͘ϴй Ͳ ϭϱ͘ϭй͕ p<Ϭ͘ϬϬϭͿ͕ ��/

//н ;Ϯϲ͘ϰй Ͳ ϭϵ͘ϴй͕ p<Ϭ͘ϬϬϭͿ͕ and ƉreŽƉeraƟve ƚƵmŽrͲrelaƚed ĐŽmƉlŝĐaƟŽns ;Ϯϭ͘ϯй Ͳ ϭϲ͘ϴй͕

p<Ϭ͘ϬϬϭͿ͘ /n addŝƟŽn͕ ďŽƚŚ ƚŚe ĐlŝnŝĐal and ƉaƚŚŽlŽgŝĐal dND sƚage ǁas ŚŝgŚer ĨŽr ƉaƟenƚs nŽƚ

achieving textbook outcome. 

dŚe nŽnͲƚeǆƚďŽŽŬ ŽƵƚĐŽme sƚƵdǇ ƉŽƉƵlaƟŽn reĐeŝved mŽre ŽŌen neŽadũƵvanƚ radŝŽƚŚeraƉǇ

;ϲϵ͘Ϯй Ͳ ϱϵ͘Ϯй͕ p<Ϭ͘ϬϬϭͿ͕ Ƶnderǁenƚ mŽre ĨreƋƵenƚlǇ an ŽƉen reseĐƟŽn ;Ϯϰ͘Ϯй Ͳ ϭϰ͘ϰй

p<Ϭ͘ϬϬϭͿ͕ a mƵlƟvŝsĐeral reseĐƟŽns ĨŽr lŽĐal ŝngrŽǁƚŚ and addŝƟŽnal reseĐƟŽn ĨŽr meƚasƚasŝs

;resƉeĐƟvelǇ ϭϬ͘ϭй Ͳ ϰ͘ϰй p<Ϭ͘ϬϬϭ and ϯ͘ϴй Ͳ Ϯ͘Ϭй p<Ϭ͘ϬϬϭͿ͘ /n seĐŽndarǇ ŚŽsƉŝƚals͕ ƉaƟenƚs
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aĐŚŝeved sŝgnŝĮĐanƚlǇ mŽre ŽŌen ƚeǆƚďŽŽŬ ŽƵƚĐŽme ĐŽmƉared ƚŽ ƉaƟenƚs ŝn ƚerƟarǇ ŚŽsƉŝƚals

;ϱϴ͘Ϭй Ͳ ϰϱ͘ϭй͕ p<Ϭ͘ϬϬϭͿ͘

TABLE 1: Baseline Characteristics Of The Total Rectal Cancer Study Population Stratified For Textbook Outcome

Textbook outcome 
(N=11,556)

No textbook outcome 
(N=8,965) P value

N (%) N (%)
PREOPERATIVE CHARACTERISTICS
Age (years) шϳϱ ϮϴϮϳ ;Ϯϰ͘ϱͿ Ϯ͕ϰϵϳ ;Ϯϳ͘ϵͿ <Ϭ͘ϬϬϭ

Missing Ϯ Ϯ
Sex Male ϲ͕ϳϲϬ ;ϱϴ͘ϱͿ ϲ͕ϭϮϰ ;ϲϴ͘ϯͿ <Ϭ͘ϬϬϭ

Missing 4 Ϯ
BMI (kg/m2) <18.5 ϭϲϴ ;ϭ͘ϱͿ ϭϯϱ ;ϭ͘ϱͿ <Ϭ͘ϬϬϭ

ϭϴ͘ϱͲϯϬ͘Ϭ ϵ͕ϯϱϳ ;ϴϮ͘ϱͿ ϲ͕ϵϴϯ ;ϳϴ͘ϵͿ
шϯϬ ϭ͕ϴϬϵ ;ϭϲ͘ϬͿ ϭ͕ϳϮϮ ;ϭϵ͘ϱͿ

Missing 4 5
ASA score III+ ϭ͕ϳϰϱ ;ϭϱ͘ϭͿ Ϯ͕ϬϰϬ ;ϮϮ͘ϴͿ <Ϭ͘ϬϬϭ

Missing Ϯ Ϭ
CCI II+ Ϯ͕Ϯϴϱ ;ϭϵ͘ϴͿ Ϯ͕ϯϲϳ ;Ϯϲ͘ϰͿ <Ϭ͘ϬϬϭ
Neoadjuvant 
radiotherapy

No ϰ͕ϲϴϯ ;ϰϬ͘ϱͿ Ϯ͕ϳϱϴ ;ϯϬ͘ϴͿ <Ϭ͘ϬϬϭ
SCRT ϯ͕ϬϵϬ ;Ϯϲ͘ϳͿ Ϯ͕ϴϵϮ ;ϯϮ͘ϯͿ

CRT ϯ͕ϲϮϵ ;ϯϭ͘ϰͿ ϯ͕ϭϲϭ ;ϯϱ͘ϯͿ
Other RTx scheme ϭϮϲ ;ϭ͘ϭͿ ϭϰϲ ;ϭ͘ϲͿ

Missing 8 Ϯϴ
Hospital type Secondary ϭϬ͕ϭϲϴ ;ϴϴ͘ϬͿ ϳ͕ϮϳϮ ;ϴϬ͘ϭͿ <Ϭ͘ϬϬϭ

derƟarǇ ϭ͕ϯϴϴ ;ϭϮ͘ϬͿ ϭ͕ϲϵϯ ;ϭϴ͘ϵͿ
Tumor 
complications

ϭ͕ϵϰϮ ;ϭϲ͘ϴͿ ϭ͕ϵϭϭ ;Ϯϭ͘ϯͿ <Ϭ͘ϬϬϭ
Missing 9 15

cT stage ĐdϭͲϮ ϯ͕ϱϮϵ ;ϯϬ͘ϱͿ Ϯ͕ϭϱϵ ;Ϯϰ͘ϭͿ <Ϭ͘ϬϬϭ
cT3 ϲ͕ϲϳϳ ;ϱϳ͘ϴͿ ϱ͕ϯϱϵ ;ϱϵ͘ϴͿ
cT4 ϵϬϲ ;ϳ͘ϴͿ ϭ͕ϭϮϳ ;ϭϮ͘ϲͿ

Missing 444 ϯϮϬ
cN stage ĐNϬ ϱ͕ϯϮϲ ;ϰϲ͘ϭͿ ϯ͕ϱϲϲ ;ϯϵ͘ϴͿ <Ϭ͘ϬϬϭ

ĐNϭͲϮ ϱ͕ϴϰϱ ;ϱϬ͘ϲͿ ϱ͕ϭϬϰ ;ϱϲ͘ϵͿ
Missing 385 Ϯϵϱ

SURGICAL CHARACTERISTICS
TechniqueA Open ϭ͕ϲϲϮ ;ϭϰ͘ϰͿ Ϯ͕ϭϲϲ ;Ϯϰ͘ϮͿ <Ϭ͘ϬϬϭ

Laparoscopic ϵ͕ϳϳϮ ;ϴϰ͘ϲͿ ϲ͕ϳϮϵ ;ϳϱ͘ϭͿ
Missing ϭϮϮ ϳϬ

Procedure APE Ϯ͕ϳϮϭ ;Ϯϯ͘ϱͿ Ϯ͕ϲϳϰ ;Ϯϵ͘ϴͿ <Ϭ͘ϬϬϭ
Low Hartmann ϭ͕ϱϯϴ ;ϭϯ͘ϯͿ ϭ͕ϯϲϴ ;ϭϱ͘ϯͿ

ZeĐƚal reseĐƟŽn ǁŝƚŚ deĨ͘ sƚŽma ϯ͕Ϭϭϱ ;Ϯϲ͘ϭͿ Ϯ͕ϵϲϮ ;ϯϯ͘ϬͿ

ZeĐƚal reseĐƟŽn͕ nŽ deĨ͘ sƚŽma ϰ͕ϮϴϮ ;ϯϳ͘ϭͿ ϭ͕ϵϲϭ ;Ϯϭ͘ϵͿ
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Textbook outcome 
(N=11,556)

No textbook outcome 
(N=8,965) P value

N (%) N (%)
Multivisceral 
resection

ϱϬϴ ;ϰ͘ϰͿ ϵϬϯ ;ϭϬ͘ϭͿ <Ϭ͘ϬϬϭ
Missing 134 181

Add. resection 
for metastasis

Ϯϯϯ ;Ϯ͘ϬͿ ϯϰϭ ;ϯ͘ϴͿ <Ϭ͘ϬϬϭ
Missing ϭϬ 6

TUMOR CHARACTERISTICS
(y)pT stage ;ǇͿƉdϬͲϭ Ϯ͕ϯϬϮ ;ϭϵ͘ϵͿ ϭ͕ϯϵϬ ;ϭϱ͘ϱͿ <Ϭ͘ϬϬϭ

;ǇͿƉdϮ ϯ͕ϳϴϱ ;ϯϮ͘ϴͿ Ϯ͕ϲϮϱ ;Ϯϵ͘ϯͿ
;ǇͿƉdϯ ϰ͕ϵϵϲ ;ϰϯ͘ϮͿ ϰ͕ϯϮϴ ;ϰϴ͘ϯͿ
;ǇͿƉdϰ ϯϱϰ ;ϯ͘ϭͿ ϱϰϱ ;ϲ͘ϭͿ

Missing 119 77
(y)pN stage ;ǇͿƉNϬ ϳ͕ϲϰϮ ;ϲϲ͘ϭͿ ϱ͕ϲϰϱ ;ϲϯ͘ϬͿ <Ϭ͘ϬϬϭ

;ǇͿƉNϭͲϮ ϯ͕ϴϮϭ ;ϯϯ͘ϭͿ ϯ͕ϮϮϳ ;ϯϲ͘ϬͿ
Missing 93 93

M stage M1 ϴϬϰ ;ϳ͘ϬͿ ϴϮϰ ;ϵ͘ϮͿ <Ϭ͘ϬϬϭ

daďle ϭ͗ ďaselŝne ƚaďle͘ Dŝssŝng valƵes ŽĨ less ƚŚan ϭϬй are reƉŽrƚed as nƵmďers ŝn ƚŚŝs ƚaďle͘ �͗
>aƉarŽsĐŽƉŝĐ aƉƉrŽaĐŚ ŝnĐlƵdes all ĐŽnvenƟŽnal and rŽďŽƚͲassŝsƚed laƉarŽsĐŽƉŝĐ ƉrŽĐedƵres as ǁell as all
transanal TME procedures. The p value is calculated by a Chi-square test. SCRT: short-course radiotherapy, 
�Zd͗ ĐŚemŽradŝŽƚŚeraƉǇ͕ ŽƚŚer Zdǆ sĐŚeme͗ ƵnsƉeĐŝĮed radŝŽƚŚeraƉǇ sĐŚeme͘ �eĨ͘ sƚŽma͗ deĨƵnĐƟŽnŝng
stoma. APE: abdominoperineal excision. 

Contributors to textbook outcome and time trend
daďle Ϯ sŚŽǁs ƚŚe ƉerĐenƚages ŽĨ ƚŚe ŝndŝvŝdƵal ƚeǆƚďŽŽŬ ŽƵƚĐŽme Ɖarameƚers and ƚŚe ĐƵmƵlaƟve

ƉerĐenƚages͕ ǁŚŝĐŚ are alsŽ vŝsƵalŝǌed ŝn &ŝgƵre ϭ͘ �Ōer reĐƚal ĐanĐer reseĐƟŽn͕ ϱϲ͘Ϭй sƵīered

ĨrŽm anǇ ƚǇƉe ŽĨ ƉŽsƚŽƉeraƟve ĐŽmƉlŝĐaƟŽn͘ �ased Žn ƚŚe ĐƵmƵlaƟve raƚes͕ ƉŽsƚŽƉeraƟve

ĐŽmƉlŝĐaƟŽns Śad ƚŚe mŽsƚ negaƟve ŝmƉaĐƚ Žn ƚeǆƚďŽŽŬ ŽƵƚĐŽme ŽĨ all ŝndŝvŝdƵal Ɖarameƚers

;deĐrease ŽĨ ϮϬ͘ϯйͿ͘ �ssessŝng ƚeǆƚďŽŽŬ ŽƵƚĐŽme Žver Ɵme sŚŽǁed an ŝnĐrease ĨrŽm ϱϮ͘ϰй ŝn

ϮϬϭϮ ƚŽ ϱϴ͘ϰй ŝn ϮϬϭϵ ;KZ ϭ͘Ϭϯϴ͕ ϵϱй �/ ϭ͘ϬϮϱͲϭ͘Ϭϱϭ͕ p<Ϭ͘ϬϬϭͿ ;&ŝgƵre ϮͿ͘  

TABLE 2: Percentages And Conditional Percentages On Textbook Outcome

Population (N, %) Conditional (N, %)
Total ϮϬ͕ϱϮϭ

Survival ϮϬ͕ϯϬϯ ;ϵϴ͘ϵͿ ϮϬ͕ϯϬϯ ;ϵϴ͘ϵͿ
NŽ reŝnƚervenƟŽn ϭϳ͕ϳϲϮ ;ϴϲ͘ϲͿ ϭϳ͕ϲϱϮ ;ϴϲ͘ϬͿ

Tumor-free margin ϭϲ͕ϯϳϱ ;ϵϰ͘ϯͿ ϭϲ͕ϲϱϭ ;ϴϭ͘ϭͿ
NŽ ĐŽmƉlŝĐaƟŽns ϭϯ͕ϭϮϱ ;ϲϰ͘ϬͿ ϭϮ͕ϰϳϴ ;ϲϬ͘ϴͿ

 LOS < 14 days ϭϳ͕ϯϭϲ ;ϴϰ͘ϰͿ ϭϮ͕ϬϬϭ ;ϱϴ͘ϱͿ
No readmissions ϭϳ͕ϲϲϮ ;ϴϱ͘ϵͿ ϭϭ͕ϱϱϲ ;ϱϲ͘ϯͿ

Textbook outcome ϭϭ͕ϱϱϲ ;ϱϲ͘ϯͿ

daďleϮsŚŽǁsƚŚeraƚesŽĨƚŚe ŝndŝvŝdƵalƉarameƚers ŝnĐlƵdedŝnƚeǆƚďŽŽŬŽƵƚĐŽmeandƚŚeĐŽndŝƟŽnalƉerĐenƚages
aŌer addŝng Žne ŽĨ ƚŚe Ɖarameƚers aŌer eaĐŚ ŽƚŚer ĨŽr ƚeǆƚďŽŽŬ ŽƵƚĐŽme͘

TABLE 1 continued: Baseline Characteristics Of The Total Rectal Cancer Study Population Stratified For 
Textbook Outcome  
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FIGURE 1: Textbook Outcome After Rectal Cancer Surgery Per Individual Parameter
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FIGURE 2: Time Trend Of Textbook Outcome After Rectal Cancer Surgery
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&ŝgƵre Ϯ͗ dŝme ƚrend ;ϮϬϭϮͲϮϬϭϵͿ ŽĨ ƚeǆƚďŽŽŬ ŽƵƚĐŽme ĨŽr reĐƚal ĐanĐer sƵrgerǇ͘ �ŚŝͲsƋƵare ƚesƚ ǁas Ƶsed
to calculate the p valƵe ĨŽr ƚeǆƚďŽŽŬ ŽƵƚĐŽme ŝn ϮϬϭϮ vs ϮϬϭϵ sŚŽǁŝng p<Ϭ͘ϬϬϭ͘ hnŝvarŝaƚe lŽgŝsƟĐ
regressŝŽn analǇses ĨŽr ƚŚe Ǉear ŽĨ sƵrgerǇ sŚŽǁed an KZ ŽĨ ϭ͘Ϭϯϴ͕ ϵϱй �/ ϭ͘ϬϮϱͲϭ͘Ϭϱϭ͕ p<Ϭ͘ϬϬϭ͘
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Hospital performance
dŚe mean adũƵsƚed ƚeǆƚďŽŽŬ ŽƵƚĐŽme ranged ĨrŽm ϴ͘ϵй ƚŽ ϳϯ͘ϵй amŽng ƚŚe ϳϲ �ƵƚĐŚ

,ŽsƉŝƚals dƵrŝng ϮϬϭϮͲϮϬϭϵ͘ ,ŽsƉŝƚal varŝaƟŽn ŝn ƚeǆƚďŽŽŬ ŽƵƚĐŽme ŝs demŽnsƚraƚed ŝn ĐaseͲ

mŝǆ ĐŽrreĐƚed ĨƵnnel ƉlŽƚs ďǇ ƚŚe eǆƉeĐƚed and ŽďservedͬeǆƉeĐƚed raƟŽ ĨŽr ϮϬϭϮͲϮϬϭϱ and

ϮϬϭϲͲϮϬϭϵ ;&ŝgƵre ϯͿ͘ �eƚǁeen ϮϬϭϮͲϮϬϭϱ͕ ƚŚree ŚŽsƉŝƚals ǁere ŝdenƟĮed as ƵnderƉerĨŽrmŝng

ŚŽsƉŝƚals͕ ǁŝƚŚ ƚǁŽ ŚŝgŚͲvŽlƵme ŚŽsƉŝƚals ƉerĨŽrmŝng ŽƵƚsŝde ƚŚe ϵϵй �/͘ &ŽƵr ŚŽsƉŝƚals ǁere

ŝdenƟĮed as ďesƚ ƉerĨŽrmers͕ ǁŝƚŚ ƚŚree aďŽve ƚŚe ϵϱй �/ and Žne aďŽve ƚŚe ϵϵй �/͘ ,Žǁever͕

ƚŚe same Ƶnder and ďesƚ ƉerĨŽrmŝng ŚŽsƉŝƚals ďased Žn ƚŚe ƉerŝŽd ϮϬϭϮͲϮϬϭϱ sƵďseƋƵenƚlǇ

Śad ƚeǆƚďŽŽŬ ŽƵƚĐŽme ǁŝƚŚŝn ƚŚe ϵϱй �/ dƵrŝng ϮϬϭϲͲϮϬϭϵ͘ dŚree dŝīerenƚ ŚŝgŚͲvŽlƵme

ŚŽsƉŝƚals ǁere ŝdenƟĮed as ƵnderƉerĨŽrmŝng ŚŽsƉŝƚals͘ �Ƶrŝng ƚŚe seĐŽnd ƉerŝŽd͕ mŽre

hospitals with a lower and a higher expected number of textbook outcome cases were seen. 

Associated factors with textbook outcome
&aĐƚŽrs ŝndeƉendenƚlǇ assŽĐŝaƚed ǁŝƚŚ ƚeǆƚďŽŽŬ ŽƵƚĐŽme as ŝdenƟĮed ďǇ mƵlƟlevel lŽgŝsƟĐ

regressŝŽn analǇses are sŚŽǁn ŝn daďle ϯ͘ � ƚŽƚal ŽĨ eleven ĨaĐƚŽrs ǁere ĨŽƵnd ƚŽ ďe negaƟvelǇ

associated with textbook outcome: age ш ϳϱ Ǉears ;�KZ Ϭ͘ϵϭϮ͕ ϵϱй�/ Ϭ͘ϴϰϲͲϬ͘ϵϴϰͿ͕ �D/  шϯϬ

ŬgͬmϮ ;�KZ Ϭ͘ϳϰϳ͕ ϵϱй �/ Ϭ͘ϲϴϵͲϬ͘ϴϭϬͿ͕ �S� sĐŽre ///н ;�KZ Ϭ͘ϲϳϲ͕ ϵϱй �/ Ϭ͘ϲϮϭͲϬ͘ϳϯϲͿ͕ ��/ //н

;�KZ Ϭ͘ϴϬϵ͕ ϵϱй �/ Ϭ͘ϳϰϵͲϬ͘ϴϳϯͿ͕ ƉreŽƉeraƟve ƚƵmŽrͲrelaƚed ĐŽmƉlŝĐaƟŽns ;�KZ Ϭ͘ϴϵϯ͕ ϵϱй

�/ Ϭ͘ϴϮϮͲϬ͘ϵϳϭͿ͕ neŽadũƵvanƚ ;ĐŚemŽͿradŝŽƚŚeraƉǇ ;S�Zd͗ �KZ Ϭ͘ϳϲϭ͕ ϵϱй �/ Ϭ͘ϲϵϱͲϬ͘ϴϯϰ͕ �Zd͗

�KZ Ϭ͘ϴϴϴ͕ ϵϱй �/ Ϭ͘ϴϬϭͲϬ͘ϵϴϰͿ͕ ŽƚŚer radŝŽƚŚeraƉǇ sĐŚeme͗ �KZ Ϭ͘ϳϮϰ͕ ϵϱй �/ Ϭ͘ϱϱϱͲϬ͘ϵϰϰ͕

mƵlƟvŝsĐeral reseĐƟŽn ĨŽr lŽĐal ŝngrŽǁƚŚ ;�KZ Ϭ͘ϲϭϳ͕ ϵϱй �/ Ϭ͘ϱϯϯͲϬ͘ϳϭϱͿ͕ ;ǇͿƉdϯ and ;ǇͿƉdϰ

sƚage ;�KZ Ϭ͘ϳϴϳ͕ ϵϱй �/ Ϭ͘ϳϭϴͲϬ͘ϴϲϯ and �KZ Ϭ͘ϱϳϱ ϵϱй �/ Ϭ͘ϰϳϴͲϬ͘ϲϵϮ͕ resƉ͘Ϳ͕ and sƵrgerǇ

ŝn a ƚerƟarǇ ŚŽsƉŝƚal ;�KZ Ϭ͘ϳϳϱ͕ ϵϱй �/ Ϭ͘ϲϰϲͲϬ͘ϵϮϵͿ͘ � ƉŽsŝƟve ŝndeƉendenƚ assŽĐŝaƟŽn ǁŝƚŚ

ƚeǆƚďŽŽŬ ŽƵƚĐŽme ǁas demŽnsƚraƚed ĨŽr Ĩemale seǆ ;�KZ ϭ͘ϱϵϵ͕ ϵϱй �/ ϭ͘ϰϵϵͲϭ͘ϳϬϲͿ and

laƉarŽsĐŽƉŝĐ sƵrgerǇ ;�KZ ϭ͘ϯϮϯ͕ ϵϱй �/ ϭ͘ϮϬϭͲϭ͘ϰϱϴͿ͘ &ƵrƚŚermŽre͕ ƚŚe ƚǇƉe ŽĨ ƉrŽĐedƵre

sŚŽǁed a ƉŽsŝƟve assŽĐŝaƟŽn ǁŝƚŚ ƚeǆƚďŽŽŬ ŽƵƚĐŽme͕ ǁŝƚŚ ƚŚe ŚŝgŚesƚ �KZ ĨŽr reĐƚal reseĐƟŽn

ǁŝƚŚŽƵƚ deĨƵnĐƟŽnŝng sƚŽma ;�KZ ϭ͘ϵϯϰ͕ ϵϱй �/ ϭ͘ϳϳϯͲϮ͘ϭϬϵͿ͕ lŽǁ ,arƚmann ƉrŽĐedƵre ;�KZ

ϭ͘ϯϮϴ͕ ϵϱй �/ ϭ͘ϭϵϲͲϭ͘ϰϳϰͿ and �W� ;�KZ ϭ͘ϭϬϱ͕ ϵϱй �/ ϭ͘ϬϮϭͲϭ͘ϮϬϴͿ͘
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FIGURE 3: Case-Mix Corrected Funnel Plot Of Textbook Outcome After Rectal Cancer Surgery 
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ϮϬϭϮͲϮϬϭϱ ;&ŝgƵre ϯ�Ϳ and ϮϬϭϲͲϮϬϭϵ ;&ŝgƵre ϯ�Ϳ͘ �aseͲmŝǆ ĨaĐƚŽrs Ƶsed ĨŽr rŝsŬ adũƵsƚmenƚ are seǆ͕ age͕
�D/͕ �S�͕ ��/͕ ƉreŽƉeraƟve ƚƵmŽr ĐŽmƉlŝĐaƟŽns͕ ĐdͲsƚage͕ neŽadũƵvanƚ ;ĐŚemŽͿradŝŽƚŚeraƉǇ͕
mƵlƟvŝsĐeral reseĐƟŽn ĨŽr lŽĐal ŝngrŽǁƚŚ͕ addŝƟŽnal reseĐƟŽn ĨŽr meƚasƚases͕ sƵrgŝĐal ƉrŽĐedƵre͕ and D
stage. 

 B



Chapter 3

96

TABLE 3: Multilevel Analyses To Determine Factors Predictive For Textbook Outcome

AOR 95% CI P value
Age <75 ϭ͘ϬϬ ;ZeĨ͘ Ϳ

шϳϱ Ϭ͘ϵϭϮ Ϭ͘ϴϰϲͲϬ͘ϵϴϰ Ϭ͘Ϭϭϳ
Sex Male ϭ͘ϬϬ ;ZeĨ͘ Ϳ

Female 1.599 ϭ͘ϰϵϵͲϭ͘ϳϬϲ <Ϭ͘ϬϬϭ
BMI ϭϴ͘ϱͲϯϬ ϭ͘ϬϬ ;ZeĨ͘ Ϳ

<18.5 Ϭ͘ϵϳϳ Ϭ͘ϳϲϬͲϭ͘Ϯϱϳ Ϭ͘ϴϱϳ
шϯϬ Ϭ͘ϳϰϳ Ϭ͘ϲϴϵͲϬ͘ϴϭϬ <Ϭ͘ϬϬϭ

ASA score I-II ϭ͘ϬϬ ;ZeĨ͘ Ϳ
III+ Ϭ͘ϲϳϲ Ϭ͘ϲϮϭͲϬ͘ϳϯϲ <Ϭ͘ϬϬϭ

CCI ϬͲ/ ϭ͘ϬϬ ;ZeĨ͘ Ϳ
II+ Ϭ͘ϴϬϵ Ϭ͘ϳϰϵͲϬ͘ϴϳϯ <Ϭ͘ϬϬϭ

Tumor  
complications

No ϭ͘ϬϬ ;ZeĨ͘ Ϳ
zes Ϭ͘ϴϵϯ Ϭ͘ϴϮϮͲϬ͘ϵϳϭ <Ϭ͘ϬϬϭ

Neoadjuvant 
radiotherapy

No ϭ͘ϬϬ ;ZeĨ͘ Ϳ
SCRT Ϭ͘ϳϲϭ Ϭ͘ϲϵϱͲϬ͘ϴϯϰ <Ϭ͘ϬϬϭ

CRT Ϭ͘ϴϴϴ Ϭ͘ϴϬϭͲϬ͘ϵϴϰ Ϭ͘ϬϮϰ
Other RTx Ϭ͘ϳϮϰ Ϭ͘ϱϱϱͲϬ͘ϵϰϰ Ϭ͘Ϭϭϳ

cT stage ĐdϭͲϮ ϭ͘ϬϬ ;ZeĨ͘ Ϳ
cT3 Ϭ͘ϵϲϮ Ϭ͘ϴϴϴͲϭ͘ϬϰϮ Ϭ͘ϯϰϭ
cT4 Ϭ͘ϵϮϭ Ϭ͘ϴϬϮͲϭ͘Ϭϱϵ Ϭ͘Ϯϰϳ

cN stage ĐNϬ ϭ͘ϬϬ ;ZeĨ͘ Ϳ
ĐNϭͲϮ ϭ͘ϬϬϲ Ϭ͘ϵϯϬͲϭ͘Ϭϴϵ Ϭ͘ϴϴϮ

TechniqueA Open ϭ͘ϬϬ ;ZeĨ͘ Ϳ
Laparoscopic ϭ͘ϯϮϯ ϭ͘ϮϬϭͲϭ͘ϰϱϴ <Ϭ͘ϬϬϭ

Surgical procedure           ZeĐƚal reseĐƟŽn ǁŝƚŚ deĨ͘ ϭ͘ϬϬ ;reĨ͘ Ϳ
stoma

 Low Hartmann ϭ͘ϯϮϴ 1.196-1.474 <Ϭ͘ϬϬϭ
ZeĐƚal reseĐƟŽn͕ nŽ deĨ͘ sƚŽma 1.934 ϭ͘ϳϳϯͲϮ͘ϭϬϵ <Ϭ͘ϬϬϭ

APE ϭ͘ϭϬϱ ϭ͘ϬϮϭͲϭ͘ϮϬϴ Ϭ͘Ϭϭϰ
Multivisceral 
resection

No ϭ͘ϬϬ ;ZeĨ͘ Ϳ
zes Ϭ͘ϲϭϳ Ϭ͘ϱϯϯͲϬ͘ϳϭϱ <Ϭ͘ϬϬϭ

Add. resection for 
metastases

No ϭ͘ϬϬ ;ZeĨ͘ Ϳ
zes Ϭ͘ϵϬϲ Ϭ͘ϳϯϮͲϭ͘ϭϮϭ Ϭ͘ϯϲϱ

(y)pT stage ;ǇͿƉdϬͲϭ ϭ͘ϬϬ ;ZeĨ͘ Ϳ
;ǇͿƉdϮ Ϭ͘ϵϭϳ Ϭ͘ϴϯϲͲϭ͘ϬϬϱ Ϭ͘Ϭϲϱ
;ǇͿƉdϯ Ϭ͘ϳϴϳ Ϭ͘ϳϭϴͲϬ͘ϴϲϯ <Ϭ͘ϬϬϭ
;ǇͿƉdϰ Ϭ͘ϱϳϱ Ϭ͘ϰϳϴͲϬ͘ϲϵϮ <Ϭ͘ϬϬϭ

(y)pN stage ;ǇͿƉNϬ ϭ͘ϬϬ ;ZeĨ͘ Ϳ
;ǇͿƉNϭͲϮ Ϭ͘ϵϲϵ Ϭ͘ϵϬϰͲϭ͘Ϭϯϴ Ϭ͘ϯϲϱ

M stage M- ϭ͘ϬϬ ;ZeĨ͘ Ϳ
M1 ϭ͘Ϭϲϭ Ϭ͘ϵϯϯͲϭ͘ϮϬϲ Ϭ͘ϯϲϲ

Hospital type Secondary ϭ͘ϬϬ ;ZeĨ͘ Ϳ
derƟarǇ Ϭ͘ϳϳϱ Ϭ͘ϲϰϲͲϬ͘ϵϮϵ Ϭ͘ϬϬϲ

Year of surgery Ϭ͘ϵϴϱ Ϭ͘ϵϳϬͲϭ͘ϬϬϭ Ϭ͘ϬϲϮ

daďle ϯ͗ DƵlƟlevel lŽgŝsƟĐ regressŝŽn analǇses ƚŽ deƚermŝne ĨaĐƚŽrs ƉredŝĐƟve ĨŽr ƚeǆƚďŽŽŬ ŽƵƚĐŽme͘ �͗
laƉarŽsĐŽƉŝĐ sƵrgerǇ ŝnĐlƵdes ĐŽnvenƟŽnal laƉarŽsĐŽƉǇ͕ rŽďŽƚͲassŝsƚed laƉarŽsĐŽƉǇ͕ and ƚrans anal ƚŽƚal
mesorectal excisions. SCRT: short-course radiotherapy, CRT: chemoradiotherapy, RTx another scheme: 
ƵnsƉeĐŝĮed radŝŽƚŚeraƉǇ sĐŚeme͘ �dd͘ �ddŝƟŽnal͘ dŚe adũƵsƚed Ždds raƟŽ͕ ϵϱй ĐŽnĮdenĐe ŝnƚerval͕ and
p value are shown. A p value <Ϭ͘Ϭϱ ǁas ĐŽnsŝdered as sƚaƟsƟĐallǇ sŝgnŝĮĐanƚ͘
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DISCUSSION
dŚŝs ƉŽƉƵlaƟŽnͲďased sƚƵdǇ evalƵaƚed ƚeǆƚďŽŽŬ ŽƵƚĐŽme as a ĐŽmƉŽsŝƚe ƋƵalŝƚǇ measƵre ŝn

reĐƚal ĐanĐer sƵrgerǇ͘ te ĨŽƵnd ƚŚaƚ ƚeǆƚďŽŽŬ ŽƵƚĐŽme ǁas aĐŚŝeved ŝn ϱϲ͘ϯй ŽĨ ƚŚe ƉaƟenƚs

aŌer reĐƚal ĐanĐer sƵrgerǇ͕ maŝnlǇ ĐaƵsed ďǇ ƚŚe relaƟvelǇ ŚŝgŚ ƉŽsƚŽƉeraƟve ĐŽmƉlŝĐaƟŽn raƚe͘

The impact of margin status on achieving textbook outcome was minimal. Besides, textbook 

ŽƵƚĐŽme ǁas ƉredŽmŝnanƚlǇ assŽĐŝaƚed ǁŝƚŚ ƉaƟenƚ and ƚƵmŽr ĐŚaraĐƚerŝsƟĐs͕ ŝndŝĐaƟng

ƚŚaƚ ƚŚese ĨaĐƚŽrs maŝnlǇ deƚermŝne ŝĨ ƚeǆƚďŽŽŬ ŽƵƚĐŽme Đan ďe aĐŚŝeved Žr nŽƚ͘ �Ōer rŝsŬ

adũƵsƚmenƚ͕ ƚŚe ƚeǆƚďŽŽŬ ŽƵƚĐŽme raƚe ranged ĨrŽm ϴ͘ϵй ƚŽ ϳϯ͘ϵй amŽng �ƵƚĐŚ ŚŽsƉŝƚals͘ ZŝsŬͲ

adũƵsƚed ĨƵnnel ƉlŽƚs sŚŽǁed ƚŚaƚ ũƵsƚ ƚŚree ŚŽsƉŝƚals ƉerĨŽrmed ďelŽǁ ƚŚe ϵϵй �/ dƵrŝng ϮϬϭϮͲ

ϮϬϭϱ and ϮϬϭϲͲϮϬϭϵ͘ ,Žǁever͕ ƚŚe ƵnderƉerĨŽrmŝng ŚŽsƉŝƚals ǁere dŝīerenƚ ĨŽr ƚŚe ƚǁŽ Ɵme

ƉerŝŽds͘ dŚŝs mŝgŚƚ ŝndŝĐaƚe ƚŚaƚ ƚŚe ƉrŽvŝded ďenĐŚmarŬed ŝnĨŽrmaƟŽn ĐŽnƚrŝďƵƚed ƚŽ ƋƵalŝƚǇ

ŝmƉrŽvemenƚ Žver Ɵme͘ &ƵrƚŚermŽre͕ ĐŽnƟnƵŽƵs ĨeedďaĐŬ ŝs neĐessarǇ ƚŽ ŬeeƉ ƚŚe ƋƵalŝƚǇ ŽĨ

Đare aƚ a Đerƚaŝn level and ƚŽ ŝdenƟĨǇ ŚŽsƉŝƚals ǁŝƚŚ deĐreasŝng ƉerĨŽrmanĐe Žver Ɵme͘

dŚe �ŽmmŝƩee Žn YƵalŝƚǇ ŽĨ ,ealƚŚ �are ŽĨ ƚŚe /nsƟƚƵƚe ŽĨ DedŝĐŝne ŝn ƚŚe hS sƚaƚes ƚŚaƚ

ŚealƚŚ Đare needs ƚŽ ensƵre all ƉaƟenƚs reĐeŝve Đare ƚŚaƚ ŝs saĨe͕ eīeĐƟve͕ ƉaƟenƚͲĐenƚered͕

ƟmelǇ͕ eĸĐŝenƚ͕ and eƋƵŝƚaďle͘ϮϮ DŽsƚ ŽĨ ƚŚese ĐŽndŝƟŽns are ĐŽmmŽnlǇ ŝnĐlƵded ŝn ƚŚe

ƚeǆƚďŽŽŬ ŽƵƚĐŽme measƵre and ƚeǆƚďŽŽŬ ŽƵƚĐŽme ŝs ƚŚereĨŽre sƵggesƚed ƚŽ ƉrŽvŝde essenƟal

ŝnĨŽrmaƟŽn regardŝng ƚŚe Žverall ƋƵalŝƚǇ ŽĨ ŚealƚŚ Đare͘ϭϬ͕ϭϰ͕ϭϱ In our textbook outcome 

Ɖarameƚer͕ saĨeƚǇ ŝs reŇeĐƚed ďǇ ƚŚe aďsenĐe ŽĨ adverse evenƚs dƵrŝng ƚŚe ƚreaƚmenƚ ĐŽƵrse͘

�ĸĐŝenĐǇ ŝs ŝnĐŽrƉŽraƚed ŝn ƚeǆƚďŽŽŬ ŽƵƚĐŽme ďased Žn reŝnƚervenƟŽn͕ readmŝssŝŽn͕ and

ƉrŽlŽnged sƚaǇ ŝn ŚŽsƉŝƚal͘ >asƚlǇ͕ ƚƵmŽrͲĨree reseĐƟŽn margŝn reĨers ƚŽ eīeĐƟve Đare͘

te ĨŽƵnd ƚŚaƚ a larger ƉrŽƉŽrƟŽn ŽĨ ƉaƟenƚs ǁŚŽ Ƶnderǁenƚ reĐƚal ĐanĐer sƵrgerǇ aĐŚŝeved

a ƚeǆƚďŽŽŬ ŽƵƚĐŽme ƚŚan ƉaƟenƚs ǁŚŽ Ƶnderǁenƚ ĐŽlŽn ĐanĐer reseĐƟŽn ;ϰϵ͘ϬйͿ͕ as seen

by Kolfschoten et al.13 However, Kolfschoten et al.13 also included “no ostomy” as an outcome 

parameter, which was not included in the textbook outcome for rectal cancer surgery in the 

Ɖresenƚ sƚƵdǇ͘ �sŝde ĨrŽm �W�s ŝn ƉaƟenƚs ŝn ǁŚŽm ƚŚŝs ŝs ƚŚe ŽnlǇ ĐƵraƟve sƵrgŝĐal ŽƉƟŽn͕

ĐŽnsƚrƵĐƟng a sƚŽma as Ɖarƚ ŽĨ ,arƚmann s͛ ƉrŽĐedƵre Žr ƚŽ ƉrŽƚeĐƚ a lŽǁ anasƚŽmŽsŝs Đan

eǆƉress eǆĐellenƚ Đare͘ �Ōer all͕ ƉersŽnal ƉreĨerenĐes regardŝng rŝsŬ and anƟĐŝƉaƚed ĨƵnĐƟŽnal

ŽƵƚĐŽme are essenƟal ĨŽr gŽŽd sŚared deĐŝsŝŽnͲmaŬŝng͘ &ƵrƚŚermŽre͕ �Ždd eƚ al͘ sŚŽǁed ƚŚaƚ

the permanent stoma rate is a misleading marker for the quality of rectal cancer care due to its 

assŽĐŝaƟŽn ǁŝƚŚ mƵlƟƉle ƉaƟenƚ͕ ƚƵmŽr͕ and sƵrgŝĐal ĐŚaraĐƚerŝsƟĐs͘Ϯϯ

dŚe �ƵƚĐŚ �anĐer SŽĐŝeƚǇ ĐŽnĐlƵded ƚŚaƚ varŝaƟŽn ŝn ƉrŽvŝded Đare ďeƚǁeen ŚŽsƉŝƚals ƉŽŝnƚs

ƚŽǁards a ƉŽƚenƟal area ĨŽr ĨƵrƚŚer ƋƵalŝƚǇ ŝmƉrŽvemenƚ͘Ϯϰ However, comparing hospital 



Chapter 3

98

ƉerĨŽrmanĐe reƋƵŝres ĐŽrreĐƟŽn ĨŽr ĐŽmƉleǆŝƚǇ ŽĨ Đare and randŽm varŝaƟŽn͕ ŬnŽǁn as ĐaseͲ

mŝǆ ĐŽrreĐƟŽn͘ϰ͕ϴ͕ϭϬ͕ϭϱ͕ϭϳ͕Ϯϱ KƵr ĐaseͲmŝǆ ĐŽrreĐƚed ĨƵnnelͲƉlŽƚs sŚŽǁed ƚŚaƚ dƵrŝng ϮϬϭϮͲϮϬϭϱ

ƚŚree ŚŽsƉŝƚals ǁere ƉerĨŽrmŝng ďelŽǁ ƚŚe ϵϵй �/ ŽĨ ƚŚe �ƵƚĐŚ �enĐŚmarŬ͘ � ƉrevŝŽƵs sƚƵdǇ

sƚaƚed ƚŚaƚ an ŝnĐrease ŝn ŽďservedͲeǆƉeĐƚed raƟŽ ĨŽr ŚŝgŚͲvŽlƵme ŚŽsƉŝƚals ŝs mŽre lŝŬelǇ dƵe

ƚŽ ŚealƚŚĐare ŝmƉrŽvemenƚ ƚŚan ũƵsƚ ĐŚange͘Ϯϲ WaƟenƚs ǁŚŽ Ƶnderǁenƚ sƵrgerǇ ŝn a ƚerƟarǇ

ŚŽsƉŝƚal less ŽŌen aĐŚŝeved ƚeǆƚďŽŽŬ ŽƵƚĐŽme ƚŚan ƉaƟenƚs ƚreaƚed ŝn seĐŽndarǇ ŚŽsƉŝƚals͘

dŚe dŝīerenĐe ďeƚǁeen seĐŽndarǇ and ƚerƟarǇ ŚŽsƉŝƚals remaŝned sŝgnŝĮĐanƚ aŌer adũƵsƟng

for risk factors, but residual confounding is likely present. Literature reveals controversial 

resƵlƚs aďŽƵƚ ƚŚese assŽĐŝaƟŽns͘Ϯϱ͕ϮϳʹϮϵ In the Netherlands, complex rectal cancer cases are 

ĐŽmmŽnlǇ reĨerred ƚŽ ƚerƟarǇ Đenƚers͕ and dŝīerenƚ ŽƵƚĐŽmes ŝn ƚŚese Đenƚers are ĐŽnsŝdered

aĐĐeƉƚaďle ďased Žn ĐŽmƉleǆŝƚǇ ŽĨ Đare ƚŚaƚ ŝs sŽmeƟmes dŝĸĐƵlƚ ƚŽ measƵre͘

KƵr resƵlƚs demŽnsƚraƚed ƚŚaƚ reĐƚal reseĐƟŽn ǁŝƚŚŽƵƚ deĨƵnĐƟŽnŝng sƚŽma ĐreaƟŽn ǁas

ƚŚe sƵrgŝĐal ƉrŽĐedƵre ǁŝƚŚ ƚŚe sƚrŽngesƚ assŽĐŝaƟŽn ǁŝƚŚ ƚeǆƚďŽŽŬ ŽƵƚĐŽme͘ Sŝmŝlar resƵlƚs

ǁere ĨŽƵnd ďǇ ŽƚŚer sƚƵdŝes͕ ǁŚŝĐŚ sŚŽǁed a sŝgnŝĮĐanƚlǇ lŽǁer ƉŽsƚŽƉeraƟve mŽrďŝdŝƚǇ

raƚe͕ reŝnƚervenƟŽn raƚe͕ readmŝssŝŽn raƚe͕ and sŚŽrƚer sƚaǇ ŝn ŚŽsƉŝƚal aŌer ƚŚe ĐŽnsƚrƵĐƟŽn

ŽĨ a ƉrŝmarǇ anasƚŽmŽsŝs ǁŝƚŚŽƵƚ deĨƵnĐƟŽnŝng sƚŽma͘ϯϬ͕ϯϭ Sneŝũders eƚ al͘ ĨŽƵnd ƚŚaƚ a

deĨƵnĐƟŽnŝng sƚŽma ŝn reĐƚal ĐanĐer sƵrgerǇ dŝd nŽƚ resƵlƚ ŝn a lŽǁer Žverall anasƚŽmŽƟĐ

leakage rate nor a lower mortality rate and suggested that preferable outcomes can be 

aĐŚŝeved ďǇ seleĐƟng ƚŚe rŝgŚƚ ƉaƟenƚ ĨŽr sƚŽma ĐŽnsƚrƵĐƟŽn͘ϯϮ /n addŝƟŽn͕ sƚŽma reversal

ŝs assŽĐŝaƚed ǁŝƚŚ a sƵďsƚanƟal Žverall mŽrďŝdŝƚǇ͕ maũŽr ĐŽmƉlŝĐaƟŽn raƚe͕ and reŽƉeraƟŽn

rate.33,34 �Žnsŝderŝng ƚŚese resƵlƚs͕ Žne mŝgŚƚ sƵggesƚ ƚŚaƚ ƉaƟenƚ seleĐƟŽn ĨŽr ƚŚe ƚǇƉe ŽĨ

reseĐƟŽn and ƚŚe ĐŽnsƚrƵĐƟŽn ŽĨ a sƚŽma ƉlaǇ a rŽle ŝn aĐŚŝevŝng ƚeǆƚďŽŽŬ ŽƵƚĐŽme aŌer

rectal cancer surgery. 

Studies have shown that composite outcome measures, such as textbook outcome, have 

a sƚaƟsƟĐal advanƚage Žver sŝngle ŽƵƚĐŽme Ɖarameƚers ĨŽr assessŝng ŚŽsƉŝƚal ƉerĨŽrmanĐe

and varŝaƟŽn͘ϴ͕ϭϬ͕ϭϯʹϭϱ͕ϯϱ dǁŽ ŚŝgŚͲvŽlƵme ŚŽsƉŝƚals ǁere ŝdenƟĮed ŝn ƚŚe Įrsƚ ƉerŝŽd as

underperformers. The fact that textbook outcome has never been provided as an outcome 

ŝndŝĐaƚŽr ďǇ ƚŚe ��Z� sƵggesƚs ƚŚaƚ ƚŚese ŚŽsƉŝƚals Śave ŝmƉrŽved ƚŚeŝr ƉŽsƚŽƉeraƟve

outcomes by reviewing their results based on the individual outcome parameters.36 This 

ŝndŝĐaƚes ƚŚaƚ ƚŚere ŝs ƉrŽďaďlǇ lŝƩle added valƵe ŽĨ ƚŚe ƚeǆƚďŽŽŬ ŽƵƚĐŽme measƵre ĐŽmƉared

ƚŽ ƚŚe seƉaraƚe measƵres ĨŽr ŝdenƟĨǇŝng ŚŽsƉŝƚal ŽƵƚlŝers ŝn ŚŝgŚlǇ Ɖrevalenƚ dŝseases sƵĐŚ as

rectal cancer, in contrast to low-volume surgical procedures, such as esophagogastric cancer 

reseĐƟŽn͘14 WŽsƚŽƉeraƟve ĐŽmƉlŝĐaƟŽns ĨreƋƵenƚlǇ ŽĐĐƵr aŌer reĐƚal ĐanĐer sƵrgerǇ͕ ǁŚereas

ƚƵmŽr ƉŽsŝƟve reseĐƟŽn margŝns ŽĐĐƵr less ŽŌen͘ dŚe ŚŝgŚ ƉŽsƚŽƉeraƟve ĐŽmƉlŝĐaƟŽn raƚe
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dŽmŝnaƚes ƚŚe ƚeǆƚďŽŽŬ ŽƵƚĐŽme Ɖarameƚer͕ ĨŽr ǁŚŝĐŚ reasŽn ƚŚe sƚaƟsƟĐal advanƚage ŽĨ

ĐŽmďŝnŝng sƵrgŝĐal and ƉaƚŚŽlŽgŝĐ ŽƵƚĐŽmes ŝn reĐƚal ĐanĐer ŝs lŝƩle͘

>ŽngͲƚerm ŽƵƚĐŽme ŝs nŽƚ ĐaƉƚƵred ŝn ƚŚe ��Z�͕ ƚŚereĨŽre ƚŚe assŽĐŝaƟŽn ďeƚǁeen lŽngͲƚerm

survival and textbook outcome could not be assessed. However, it has been demonstrated 

ƚŚaƚ a gŽŽd resƵlƚ Žn ƚŚe ƚeǆƚďŽŽŬ ŽƵƚĐŽme Ɖarameƚer alsŽ resƵlƚs ŝn ďeƩer lŽngͲƚerm sƵrvŝval

aŌer sƵrgerǇ ĨŽr gasƚrŽͲesŽƉŚageal ĐanĐer͕ 35,37,38 ƉanĐreaƟĐ ĐanĐer͕ 39 and hepatocellular 

cancer.16 zang eƚ al͘ ĨŽƵnd ƚŚaƚ ĐŽlŽn ĐanĐer ƉaƟenƚs aĐŚŝevŝng a ƚeǆƚďŽŽŬ ŽƵƚĐŽme aŌer

sƵrgerǇ Śad a ďeƩer ϱͲǇear dŝseaseͲĨree sƵrvŝval͘ϰϬ In contrast. Bos et al. showed that hospitals 

ƉerĨŽrmŝng mŽre ƚŚan ϮϬ reĐƚal ĐanĐer reseĐƟŽns Ɖer Ǉear Śad a lŽǁer ĐŽnversŝŽn raƚe and a

lŽǁer ƉŽsƚŽƉeraƟve mŽrƚalŝƚǇ raƚe ďƵƚ ĨŽƵnd nŽ dŝīerenĐes ŝn Žverall sƵrvŝval͘41 dŚŝs ƋƵesƟŽns

ǁŚeƚŚer varŝaďŝlŝƚǇ ŝn ƚeǆƚďŽŽŬ ŽƵƚĐŽme ǁŝll ƚranslaƚe ŝnƚŽ sƵrvŝval dŝīerenĐes aŌer reĐƚal

cancer surgery.

dŚe ŝmƉaĐƚ ŽĨ ĐlŝnŝĐal aƵdŝƟng ŝs ƚǇƉŝĐallǇ ďased Žn ƚŚe ĐŽnƟnƵŽƵs ƉlanͲdŽͲĐŚeĐŬͲaĐƚ ĐǇĐle͕ ŝn

which the results are reviewed against benchmarked criteria.6 Previous research concluded 

ƚŚaƚ ĐŽmƉŽsŝƚe measƵres sƵīer ĨrŽm sŝgnŝĮĐanƚ lŝmŝƚaƟŽns͕ sƵĐŚ as ƉrŽvŝdŝng nŽ deƚaŝled

ŝnĨŽrmaƟŽn ǁŚŝĐŚ mŝgŚƚ resƵlƚ ŝn masŬŝng sƵďsƚanƟal varŝaƟŽn and areas ŽĨ ŝmƉrŽvemenƚ

ŝn ƋƵalŝƚǇ ŽĨ Đare͘ &ƵrƚŚermŽre͕ ĐŽmƉŽsŝƚe measƵres dŽ nŽƚ reŇeĐƚ ƚŚe dŝīerenĐe ŝn ƉersŽnal

ƉreĨerenĐe and ƚŚe ŝmƉŽrƚanĐe ŽĨ ƚŚe ŝndŝvŝdƵal ŝndŝĐaƚŽrs͘ /n addŝƟŽn͕ ĐŽmďŝnŝng ŝndŝĐaƚŽrs

ŝn a ĐŽmƉŽsŝƚe measƵre mŝgŚƚ ďe ĐŚallengŝng ĨŽr ĐaseͲmŝǆ ĐŽrreĐƟŽn ďeĐaƵse ĐaseͲmŝǆ ĨaĐƚŽrs

might vary between individual indicators.ϰϮ͕ϰϯ Besides, ranking hospitals based on textbook 

outcome might be misleading because hospitals might have a similar textbook outcome rate 

ďƵƚ ďased Žn a dŝīerenƚ sŝngle ŽƵƚĐŽme Ɖarameƚer ǁŝƚŚ a dŝīerenƚ severŝƚǇ ;ĨŽr eǆamƉle͕

mŽrƚalŝƚǇ versƵs ƉrŽlŽnged lengƚŚ ŽĨ ŚŽsƉŝƚal sƚaǇͿ͘ �lƚŚŽƵgŚ ǁeŝgŚƟng ƚŚe ŝndŝvŝdƵal measƵres

mŝgŚƚ sŽlve ƚŚe ƉrŽďlem ŽĨ ƵnderͲŝdenƟĮĐaƟŽn ŽĨ ŚŽsƉŝƚals ǁŝƚŚ mŽre severe evenƚs͕ ƚŚe

meƚŚŽdŽlŽgǇ ĨŽr ǁeŝgŚƟng ŝs nŽƚ sƚraŝgŚƞŽrǁard͘ϰϯʹϰϲ Besides, the composite character 

ŽĨ ƚeǆƚďŽŽŬ ŽƵƚĐŽme ƉrŽvŝded ŚŽsƉŝƚals ǁŝƚŚ nŽ sƉeĐŝĮĐ ŝnĨŽrmaƟŽn regardŝng ƚŚe area ŽĨ

ƵnderƉerĨŽrmanĐe͘ &Žr evalƵaƟng and ŝmƉrŽvŝng Đare͕ ƚŚe resƵlƚs ŽĨ ƚŚe sŝngle Ɖarameƚers

are needed͘ dŚŝs ŝndŝĐaƚes ƚŚaƚ ƚeǆƚďŽŽŬ ŽƵƚĐŽme ŝs nŽƚ a sŚŽrƚͲƚerm ŝndŝĐaƚŽr ƚŚaƚ Įƚs ŝn ƚŚe

plan-do-check-act cycle.

Several lŝmŝƚaƟŽns ŽĨ ƚŚŝs sƚƵdǇ need ƚŽ ďe addressed͘ dŚe Ƶse ŽĨ ƚŚe ��Z� Śas lŝmŝƚed ƚŚe

ĐŚŽŝĐe ŽĨ Ɖarameƚers ĨŽr ƚeǆƚďŽŽŬ ŽƵƚĐŽme͘ �lƚŚŽƵgŚ ƚŚe seleĐƟŽn ŽĨ ƚŚe ŝnĐlƵded varŝaďles

ĨŽr ƚŚe ƚeǆƚďŽŽŬ ŽƵƚĐŽme Ɖarameƚer ǁas ƉerĨŽrmed ďǇ ƚŚe sĐŝenƟĮĐ ĐŽmmŝƩee͕ ǁŚŝĐŚ

reviewed the variables included in the textbook outcome parameter for colon cancer surgery, 
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ƚŚere mŝgŚƚ ďe a rŝsŬ ŽĨ avaŝlaďŝlŝƚǇ ďŝas͘ /n addŝƟŽn͕ ƚŚe desŝred ŽƵƚĐŽme mŝgŚƚ dŝīer ďeƚǁeen

ƉaƟenƚs and ƉŚǇsŝĐŝans͘ WaƟenƚͲrelaƚed ŽƵƚĐŽmes measƵres ǁere ŝnsƵĸĐŝenƚlǇ regŝsƚered

ŝn ƚŚe ��Z� ĨŽr ƚŚŝs sƚƵdǇ͘ �Ƶe ƚŽ ƚŚe ĐŽnƟnƵŽƵs develŽƉmenƚ ŽĨ ƚŚe ��Z�͕ deĮnŝƟŽns ŽĨ

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 slŝgŚƚlǇ lŽǁer ƚeǆƚďŽŽŬ ŽƵƚĐŽme ;a ϯϬͲdaǇ ƉŽsƚŽƉeraƟve ŽƵƚĐŽmeͿ ĨŽr ϮϬϭϴ

and ϮϬϭϵ͘ dŚŝs mŝgŚƚ ďe ǁŚǇ ƚŚe Ǉear ŽĨ sƵrgerǇ ǁas nŽƚ sŝgnŝĮĐanƚ ŝn ƚŚe mƵlƟlevel lŽgŝsƟĐ

regression analyses.

CONCLUSION
deǆƚďŽŽŬ ŽƵƚĐŽme aŌer reĐƚal ĐanĐer sƵrgerǇ seems mŽsƚlǇ assŽĐŝaƚed ǁŝƚŚ ƉaƟenƚ and

ƚƵmŽr ĐŚaraĐƚerŝsƟĐs͕ and ĨŽr ƚŚŝs reasŽn͕ ƚŚe measƵre ƉrŽďaďlǇ nŽƚ aĐĐƵraƚelǇ reŇeĐƚs

surgical performance. Furthermore, achieving a textbook outcome was determined mainly by 

ƉŽsƚŽƉeraƟve ĐŽmƉlŝĐaƟŽns͕ ǁŝƚŚ a mŝnŝmal rŽle ŽĨ ƚŚe reseĐƟŽn margŝn͘ deǆƚďŽŽŬ ŽƵƚĐŽme

Śad lŝmŝƚed dŝsĐrŝmŝnaƟng valƵe ƚŽ ŝdenƟĨǇ ƵnderƉerĨŽrmŝng ŚŽsƉŝƚals͕ and ƚŚese ŚŽsƉŝƚals

ĐasƵallǇ ƉerĨŽrmed ǁŝƚŚŝn ƚŚe ĐŽnĮdenĐe ŝnƚervals laƚer Žn͘ deǆƚďŽŽŬ ŽƵƚĐŽme Śas mŝnŝmal

sƚaƟsƟĐal advanƚages ŝn reĐƚal ĐanĐer sƵrgerǇ͘ �esŝdes͕ ƵnderƉerĨŽrmŝng ŚŽsƉŝƚals ĐannŽƚ Ƶse

textbook outcome for improving care without assessing individual outcome measures. Thus, 

ƚeǆƚďŽŽŬ ŽƵƚĐŽme dŽes nŽƚ Įƚ ŝn ƚŚe ƉlanͲdŽͲĐŚeĐŬͲaĐƚ ĐǇĐle͘
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