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Abstract

Background
To	determine	which	baseline	characteristics	and/or	which	
successfully	 achieved	 fast	 track	 elements	 are	 independent	
predictors	of	 faster	postoperative	 recovery	 in	patients	un-
dergoing	colonic	resection	for	colon	cancer.
Methods
Data	from	the	LAFA-trial	database	were	used.	In	this	trial,	
fast	 track	 care	was	 compared	with	 standard	perioperative	
care	in	400	patients	undergoing	laparoscopic	or	open	sur-
gery	for	colonic	cancer.	During	admission	19	fast	track	ele-
ments	were	prospectively	evaluated	per	patient	and	scored	
whether	or	not	successfully	applied.	To	identify	predictive	
factors	6	baseline	characteristics	and	those	fast	track	items	
that	were	successfully	achieved	were	entered	 in	a	univari-
able	and	multivariable	linear	regression	analysis	with	total	
postoperative	hospital	stay	(THS)	as	primary	outcome.
Results
Mean	number	of	successfully	achieved	fast	track	elements	
in	the	fast	track	group	was	12.6	out	of	19	elements.	In	400	
patients,	2	baseline	characteristics	and	2	fast	track	elements	
were	 found	 to	 be	 significant	 independent	 predictors	 on	
THS;	female	sex	was	leading	to	a	15%	(CI:	4-25%)	reduc-
tion	in	THS,	laparoscopic	resection	in	a	15%	(CI:	4-25%)	
reduction	in	THS,	‘normal	diet	at	postoperative	days	1,	2	
&	3’	in	a	30%	(CI:	19-39%)		reduction	in	THS,	and	‘en-
forced	mobilisation	at	postoperative	days	1,2	&	3’	in	32%	
(CI:	20-41%)	reduction	in	THS.	
Conclusion 
Evaluating	only	those	fast	track	elements	that	were	success-
fully	achieved,	showed	that	enforced	advancement	of	oral	
intake,	early	mobilisation	and	laparoscopic	surgery	and	fe-
male	sex	were	independent	determinants	of	early	recovery.			

Chapter	10

154



Introduction
An	important	development	in	elective	large	bowel	surgery	is	the	introduction	of	an	enhanced	
recovery	programme	after	surgery,	also	referred	to	as	fast	track	perioperative	care.1-4	This	mul-
tidisciplinary	protocol,	involving	dieticians,	nurses,	surgeons	and	anaesthesiologists,	is	devel-
oped	by	Kehlet	et	al.	during	the	mid-nineties	and	aims	at	a	reduced	surgical	stress	response,	
less	organ	dysfunction,	reduced	morbidity	and	thereby	a	faster	recovery	after	surgery.2;5	Es-
sentially,		the	fast	track	programme	consists	of	extensive	preoperative	counselling,	no	bowel	
preparation,	no	sedative	premedication,	carbohydrate-loaded	liquids	until	two	hours	before	
surgery,	effective	multimodal	pain	management,	short	acting	anaesthetics,	adequate	periop-
erative	fluid	management,	small	incisions,	and	no	routine	use	of	drains	and	nasogastric	tubes.	
Postoperative	care	includes	early	oral	feeding,	enforced	mobilisation,	early	removal	of	bladder	
catheter	and	standard	laxative.6	

	 To	date,	several	randomised	controlled	trials	have	shown	that	fast	track	care	compared	to	
standard	care	resulted	in	a	reduced	postoperative	hospital	stay	in	colorectal	surgery	without	
an	 increased	morbidity	or	mortality.7	Nevertheless,	 full	 implementation	of	 this	multidisci-
plinary	protocol	 appeared	difficult,	which	was	most	 likely	 explained	by	 the	need	 to	break	
with	longstanding	traditions.3;8;9	Within	a	fast	track	programme	a	set	of	at	least	15	periopera-
tive	elements	can	be	identified.	The	extent	of	which	of	these	elements	are	truly	implemented	
determines	the	effectiveness	of	the	fast	track	programme.	It	is	unknown	which	(set	of	the)	
elements	are	crucial	with	respect	to	recovery.	Additionally,	it	is	questioned	whether	all	separate	
fast	 track	elements	are	actually	essential	 for	the	enhanced	postoperative	recovery.	It	can	be	
hypothesized	that	the	key	to	success	in	the	fast	track	perioperative	care	programme	is	not	the	
combination	and	number	of	applied	fast	track	elements,	but	rather	the	fact	that	perioperative	
care	is	protocolised.	
	 The	aim	of	this	study	was	to	determine	which	baseline	and/or	which	successfully	achieved	
fast	 track	 elements	 are	 independent	 predictors	 of	 faster	 postoperative	 recovery	 in	 patients	
undergoing	a	colonic	resection	for	colon	cancer.
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Methods and materials
Study design
This	 study	 is	based	on	data	 from	 the	LAFA-trial	 (LAparoscopy	 in	 combination	with	FAst	
track	multimodal	management	is	the	best	perioperative	strategy	in	patients	undergoing	co-
lonic	surgery).	This	was	a	nine-centre	randomised	trial	set	up	as	a	2	x	2	balanced	factorial	de-
sign.10	Aim	was	to	determine	which	combination	of	care,	laparoscopic	or	open	surgery	com-
bined	with	fast	track	or	standard	care,	was	the	optimal	treatment	for	patients	undergoing	a	
segmental	resection	for	colon	cancer.	Patients	were	randomised	into	4	groups:	(a)	laparoscopic	
colectomy	with	fast	track	care	(b)	open	colectomy	with	fast	track	care	(c)	laparoscopic	colec-
tomy	with	standard	care,	and	(d)	open	colectomy	with	standard	care.	Patients	and	nursing	
staff	were	routinely	informed	about	the	perioperative	care	programme,	i.e.	fast	track	care	or	
standard	care,	but	were	blinded	to	the	type	of	intervention,	i.e.	laparoscopic	or	open	surgery.	
Nurses	working	on	the	fast	track	ward	were	extensively	trained	in	fast	track	care	before	the	
start	of	the	study	in	2005.	In	order	to	avoid	cross-over	treatment	by	the	nursing	staff,	patients	
were	admitted	either	to	a	ward	providing	fast	track	care	or	a	ward	providing	standard	care,	
depending	on	randomisation.	Primary	outcome	was	total	postoperative	hospital	stay	(THS),	
measured	in	days,	warranted	by	applying	predefined	objectively	quantified	discharge	criteria.	
	 In	the	present	study,	we	merged	all	patients	that	were	randomised	to	fast	track	care	(n=193)	
and	standard	care	(n=207)	and	analysed	whether	one	single	item	or	a	set	of	items	indepen-
dently	predicted	enhanced	recovery.	
Fast track elements
Patients	 allocated	 to	 fast	 track	 care	were	 treated	 according	 to	 a	 fast	 track	protocol,	which	
has	been	described	in	detail	elsewhere.10	Patients	randomised	to	standard	care	were	treated	
according	 to	 traditional	perioperative	care.	The	applied	perioperative	 fast	 track	 items	were	
scored	both	in	the	fast	track	as	well	as	the	standard	care	groups;	up	to	discharge,	nursing	staff	
reported	daily	on	the	patient’s	status,	i.e.	preoperative	counselling	yes/no,	thoracic	epidural	
removed	yes/no,	amount	of	 intake,	and	the	predefined	discharge	criteria	were	checked.	 In	
Table	1	all	fast	track	elements,	which	were	prospectively	checked	and	scored	if	successfully	
achieved	per	patient,	are	listed.	After	30	days	of	follow-up,	the	anaesthetic	and	clinical	dos-
siers	(nursing	and	medical)	were	checked	for	missing	data.	Outpatient	medical	dossiers	were	
checked	for	any	complication	or	readmission	that	had	occurred	after	discharge	within	30	days	
of	the	operation.
Statistical analysis
Analyses	were	performed	according	to	the	intention	to	treat	principle.	Data	were	presented	as	
means	±	standard	deviations	or	as	medians	and	inter-quartile	ranges	where	appropriate.	For	
dichotomous	outcomes,	treatment	groups	were	compared	by	means	of	the	Chi-square	test.	
The	Mann-Whitney	U	test	was	used	for	continuous,	not	normally	distributed	outcomes.	For	
continuous	normally	distributed	data,	the	ANOVA	test	was	used.
	 THS	was	calculated	from	the	day	of	surgery	until	the	day	of	discharge,	including	additional	
hospital	days	in	case	of	readmission	within	30	days	of	surgery.	As	THS	was	not	normally	dis-
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tributed,	these	data	were	log-transformed.
	 In	a	univariable	linear	regression	analysis,	6	baseline	characteristics;	sex,	age,	American	So-
ciety	of	Anesthesiologists	(ASA)	grade,	body	mass	index	(BMI),	type	of	surgery	(open,	laparo-
scopic),	and	type	of	resection	(right-sided,	left-sided),	and	all	individual	prospectively	scored	
fast	 track	elements	 that	were	 successfully	achieved	were	entered.	All	variables	with	P<0.10	
were	then	entered	in	a	multivariable	linear	regression	analysis.	Stepwise	backwards	elimina-
tion	was	used	to	create	a	final	multivariable	model	retaining	only	variables	with	P<0.050,	as	
this	was	considered	to	be	statistically	significant.	B-values	of	significant	predictive	parameters	
were	converted	into	percentages	difference	in	THS	they	would	result	in	if	present,	with	their	
95%	confidence	intervals	(CI).	Statistical	analyses	were	done	by	using	SPSS	for	Windows	ver-
sion	16.0.2.	(SPSS	Inc.	Chigago,	III.,	USA).	

Table 1 Number of achieved fast track elements 

 Fast Track 

(n = 193) 

Standard 

care 

(n = 207) 
Preoperative phase 

1.   Separate consultation with a fast track trial nurse before admission to discuss the  

       essence of the fast track programme – n (%) 

 

 

  188 (97) 

 

 

  7 (3) 

Day of admission 

2.   No bowel preparation – n (%) 

3.   Intake of at least 0.4 litre carbohydrate-loaded liquids – n (%) 

 

  186 (96) 

  141 (73) 

 

  168 (81) 

  9 (4) 

Day of surgery 

4.   No preoperative fasting – n (%) 

5.   Intake of at least 0.2 litre carbohydrate-loaded drinks 2 h before surgery – n (%) 

6.   No sedative premedication – n (%) 

7.   Thoracic epidural analgesia – n (%) 

8.   Adequate perioperative fluid management (about 20 ml/kg in the 1st hours,  

      followed by 6 ml/kg in the next hours) – n (%) 

9.   Forced body heating – n (%) 

10. Removal of nasogastric tube before extubation – n (%) 

11. No use of abdominal drains – n (%) 

12. Suprapubic catheter or no catheter – n (%)  

13. Intake of at least 0.5 litre liquids of which 0.2 litre carbohydrate-loaded drinks – n (%) 

14. At least 15 minutes of mobilisation in the evening – n (%) 

 

  164 (85) 

  143 (74) 

  130 (67) 

  171 (89) 

 

  123 (64) 

  190 (98) 

  157 (81) 

  171 (89) 

  101 (52) 

  62 (32) 

  58 (30) 

 

  57 (28) 

  7 (3) 

  43 (21) 

  146 (71) 

 

  123 (59) 

  201 (97) 

  169 (82) 

  192 (93) 

  72 (35) 

  2 (1) 

  10 (5) 

Days after surgery (postoperative days 1, 2 & 3) 

15. Laxative at postoperative days 1, 2 & 3 – n (%) 

16. Normal diet at postoperative days 1, 2 & 3 – n (%) 

17. Enforced mobilisation (a minimum of 540 minutes at postoperative  

      days 1,2 & 3 together) – n (%) 

18. Enforced intake of liquids (a minimum of 4.5 litre of which 0.6 litre  

      carbohydrate-loaded drinks at postoperative days 1,2 & 3 together) – n (%) 

19. Removal of thoracic epidural at postoperative day 2 – n (%) 

 

  128 (66) 

  111 (58) 

 

  95 (49) 

 

  84 (44) 

  105 (61) of 171 

 

  8 (4) 

  42 (20) 

 

  31 (15) 

 

  4 (2) 

  40 (27) of 146 
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Results
Between	July	2005	and	August	2009,	427	patients	were	randomly	assigned	to	either	the	fast	
track	or	standard	treatment	groups.	Twenty-seven	patients	were	excluded	due	to	various	rea-
sons,	the	remaining	400	patients	were	analysed	in	the	principal	study.	Patient	characteristics	
and	the	main	clinical	outcomes	are	shown	in	Table	2.	
	 A	total	of	193	patients	were	randomised	to	fast	track	care,	of	whom	2	patients	(1%)	still	
received	standard	care;	in	the	standard	care	group	3	patients	(1.4%)	received	fast	track	care.	In	
the	fast	track	group	there	was	a	higher	overall	compliance	to	the	preoperative	and	periopera-
tive	fast	track	elements	(mean	9.7	elements	out	of	12;	ranging	from	52%	to	97%)	than	to	the	
postoperative	elements	(mean	2.9	elements	out	of	7;	ranging	from	30%	to	66%).	Some	ele-
ments	(no	bowel	preparation,	thoracic	epidural,	forced	body	heating,	removal	of	nasogastric	
tube	and	no	abdominal	drains)	were	applied	in	standard	care	group.	Table	1	illustrates	in	how	
many	patients	each	fast	track	element	had	successfully	been	achieved.	
	 Six	baseline	characteristics	and	the	prospectively	scored	successful	achieved	fast	track	ele-
ments	 were	 entered	 in	 a	 univariable	 linear	 regression	 analysis.	 Results	 of	 this	 analysis	 are	
shown	in	Table	3.	Items	with	a	P<0.10	were	subsequently	entered	in	a	multivariable	linear	
regression	analysis.	These	items	were:	sex,	age,	ASA,	type	of	surgery,	no	bowel	preparation,	
removal	of	nasogastric	tube	before	extubation,	intake	of	at	least	0.5	litre	liquids	of	which	0.2	
litre	carbohydrate-loaded	drinks,	standard	laxative,	enforced	postoperative	care	(normal	diet,	
intake	of	liquid,	and	mobilisation),	and	removal	of	the	thoracic	epidural	at	postoperative	day	
2.	Multivariable	linear	regression	analysis	identified	the	following	independent	predictors	of	
THS:	female	sex	[B=0.85;	95%	confidence	interval	(CI)	0.75	to	0.96;	P=0.010,	i.e.	leading	
to	a	15%	(CI:	14-25%)	reduction	in	THS],	laparoscopic	resection	[B=0.85;	95%	CI	0.75	to	
0.96;	P=0.009,	i.e.	a	reduction	of	15%		(CI:	14-25%)	in	THS],	‘normal	diet	at	postoperative	
days	1,	2	&	3’	[B=0.70;	95%	CI	0.61	to	0.81;	P<0.001,	i.e.	a	reduction	of	30%	(CI:	19-39%)	
in	THS]	and	‘enforced	mobilisation	at	postoperative	days	1,2	&	3’	[B=0.68;	95%	CI	0.59	to	
0.80;	P<0.001,	i.e.	a	reduction	of	32%	(CI:	20-41%)	in	THS].	Mean	difference	(95%	CI)	in	
THS	between	males	(n=234)	and	females	(n=166)	was	3.84	(95%	CI:	0.77	to	6.91)	days	and	
mean	difference	between	laparoscopic	(n=209)	and	open	resection	(n=191)	was	3.45	(95%	
CI:	0.42	to	6.48)	days.	Patients	with	a	normal	diet	and	patients	that	mobilised	at	least	540	
minutes	(together)	at	postoperative	days	1,	2	and	3	recovered	significantly	faster,	with	a	mean	
difference	(95%	CI)	in	total	hospital	stay	of	4.58	(1.48	to	7.68)	days	and	6.51	(3.30	to	9.72)	
days,	respectively.
	 A	new	variable	was	created	for	 those	patients	 that	had	achieved	 ‘normal	diet	at	postop-
erative	days	1,	2	&	3’	and	‘enforced	mobilisation	at	postoperative	days	1,	2	&	3’.	This	new	
variable,	named	‘perfect	protocol’,	plus	the	predictive	baseline	characteristics,	sex	and	type	of	
surgery,	were	entered	in	a	new	multivariable	linear	regression	model.	In	total,	90	(22.5%)	of	
the	400	patients	had	achieved	both	elements.	All	parameters	remained	independent	predic-
tors	on	total	postoperative	hospital	stay	(Table	4);	if	a	patient	was	able	to	achieve	the	‘perfect	
protocol’,	THS	was	reduced	with	44%	(95%	CI:	35	to	52%)	compared	to	the	patients	who	
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had	not	achieved	a	normal	diet	and	enforced	mobilisation	at	postoperative	days	1,	2,	and	3.	
In	the	second	part,	multivariable	regression	analysis	was	performed	in	the	patients	without	
postoperative	 morbidity;	 sex	 no	 longer	 came	 out	 as	 an	 independent	 predictor	 (P=0.067).	
Laparoscopic	resection	[B=0.86;	95%	CI	0.80	to	0.93;	P<0.001,	i.e.	a	reduction	of	14%	(CI:	
7-20%)	in	THS]	and	‘perfect	protocol’	[B=0.72;	95%	CI	0.66	to	0.78;	P<0.001,	i.e.	a	reduc-
tion	of	28%	(CI:	12-28%)	in	THS]	remained	independent	predictors.

Table 2 Included Patients 
 Fast Track 

(n = 193) 

Standard care 

(n = 207) 

P 

Age – yr*   66±9.5   67±8.1  0.548
≠
 

Male sex – %   55   61  0.562
∂
 

Body mass index – kg/m
2
*   26.6±4.1   26.0±4.5  0.177

≠
 

ASA – % 

- Grade I or II 

 

  80 

 

  77 

 

 0.436
∂
 

Co-morbidity – %   65   68  0.331
∂
 

Type of surgery – % 

- Open 

- Laparoscopic 

 

  48 

  52 

 

  47 

  53 

 

 0.866
∂
 

Type of colectomy – % 

- Right-sided 

- Left-sided 

 

  40 

  60 

 

  49 

  51 

 

 0.055
∂
 

T stage – % 

- T0 

- T1 

- T2 

- T3 

- T4 

 

  15 

  9 

  21 

  51 

  4 

 

  15 

  5 

  25 

  51 

  4 

 

 0.879
∂
 

N stage – % 

- N0 

- N1 

- N2 

 

  62 

  30 

  8 

 

  70 

  24 

  6 

 

 0.893
∂
 

M stage – % 

- M0 

- M1 

 

  97 

  3 

 

  94 

  6 

 

 0.509
∂
 

 

Total hospital stay – days 

       Median [IQR] 

 

  5 (4 – 10) 

 

  7 (5 – 10) 

 

 <0.004
± 

Overall morbidity < 30 days – n (%)   77 (39.9)   78 (37.7)  0.650
∂ 

Reoperations – n (%)   23 (11.9)   29 (14.0)  0.534
∂
 

Readmission < 30 days – n (%)   13 (6.7)   14 (6.8)  0.991
∂
 

In-hospital mortality – n (%)   6 (3.1)   4 (1.9)  0.451
∂
 

*Values are mean ± standard deviation / ASA = American Society of Anesthesiologists / 

IQR = inter-quartile range / 
≠
ANOVA test / 

∂
Chi-square test / 

±
Mann-Whitney U test  
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Table 3 Univariable linear regression analysis of baseline characteristics and achieved fast track 

elements on total postoperative hospital stay (after log-transformation) 
 Total hospital stay (n=400) 

 B (95% CI) P 

Baseline characteristics   

Female sex 0.84 (0.73 – 0.97) 0.017 

Age – years 1.01 (1.00 – 1.02) 0.033 

ASA, grade III 0.82 (0.70 – 0.97)  0.022 

BMI 1.00 (0.99 – 1.02) 0.648 

Laparoscopic operation 0.79 (0.69 – 0.91)  0.001 

Right-sided resection 1.01 (0.88 – 1.17) 0.842 

Fast track elements   

Preoperative counselling  0.90 (0.78 – 1.03) 0.119 

No bowel preparation  0.75 (0.61 – 0.94) 0.010 

Intake of at least 0.4 litre carbohydrate-loaded liquids 0.90 (0.78 – 1.04) 0.144 

No preoperative fasting  0.93 (0.81 – 1.02) 0.295 

Intake of at least 0.2 litre carbohydrate-loaded drinks 2 h before surgery  0.92 (0.80 – 1.06) 0.265 

No sedative premedication  0.89 (0.77 – 1.03) 0.109 

Thoracic epidural analgesia  0.97 (0.81 – 1.15) 0.699 

Adequate perioperative fluid management  1.09 (0.94 – 1.26) 0.251 

Forced body heating 0.76 (0.48 – 1.22) 0.262 

Removal of nasogastric tube before extubation  0.84 (0.70 – 1.01) 0.060 

No use of abdominal drains  0.89 (0.70 – 1.13) 0.321 

Suprapubic catheter or no catheter  0.94 (0.82 – 1.08) 0.393 

Intake of at least 0.5 litre liquids of which 0.2 litre carbohydrate-loaded drinks   0.85 (0.70 – 1.02) 0.084 

At least 15 minutes of mobilisation in the evening 0.86 (0.72 – 1.04) 0.113 

Laxative at postoperative days 1, 2 & 3 0.78 (0.67 – 0.90) 0.001 

Normal diet at postoperative days 1, 2 & 3 0.58 (0.51 – 0.66) <0.001 

Enforced mobilisation at postoperative days 1, 2 & 3 0.57 (0.50 – 0.66) <0.001 

Enforced intake of liquids at postoperative days 1, 2 & 3 0.67 (0.55 – 0.81) <0.001 

Removal of thoracic epidural at postoperative day 2 0.71 (0.62 – 0.82) <0.001 
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Discussion
The	present	study	showed	that	two	baseline	characteristics;	female	sex	and	laparoscopic	sur-
gery,	and	two	succesfully	achieved	fast	 track	elements;	enforced	mobilisation	and	enforced	
diet,	were	independent	predictors	of	total	postoperative	hospital	stay.	
	 The	two	identified	predictive	fast	track	elements	were	both	postoperative	items,	and	there-
fore	 likely	to	be	confounders	on	the	outcome.	First	of	all,	 these	elements	were	a	direct	re-
flection	of	a	patients’	postoperative	recovery;	if	a	patient	was	feeling	well,	he/she	was	more	
likely	to	comply	with	the	postoperative	elements	compared	to	a	patient	who	was	nauseated.	
Secondly,	although	patients	were	actively	stimulated	by	the	nurses	and	surgeons	to	mobilise	
and	eat,	the	patient	himself	was	responsible	for	actually	doing	it.	Therefore,	the	attitude	of	a	
patient	and	the	amount	of	effort	a	patient	was	willing	to	make	was	determining	as	well.	
	 For	 some	 fast	 track	 items,	 like	 ‘prevention	 of	 hypothermia’	 and	 ‘no	 abdominal	 drains’,	
available	evidence	is	so	convincing,	that	it	would	have	been	unethical	to	withhold	these	in	
trial	setting.	Therefore,	some	elements	have	been	applied	in	the	majority	of	the	patients	in	the	
standard	care	group	as	well.	This	probably	explains	why	these	items	have	not	been	identified	
as	independent	predictors;	due	to	the	high	compliance	in	both	groups,	the	statistical	signifi-
cance	was	lost.	
	 A	 laparoscopic	 resection	as	 independent	predictor	was	 in	accordance	with	 the	results	of	
the	principal	study.	Sex	as	an	independent	predictor	was	more	surprising.	After	exploring	the	
data,	this	difference	could	be	explained	by	the	higher	percentage	of	morbidity	in	male	patients	
(44%)	compared	to	female	patients	(32%),	in	particular	major	morbidity	(21%	and	10%,	
respectively),	which	was	defined	as	any	complication	requiring	a	surgical	or	percutaneous	in-
tervention	or	an	admission	to	the	intensive	care	unit.	This	contrast	in	morbidity	can	be	clari-
fied	in	several	ways.	First	of	all,	significantly	more	men	in	this	study	were	classified	with	an	
ASA	grade	III;	several	studies	have	shown	that	an	ASA	III	grade	or	higher	is	associated	with	an	
increased	postoperative	morbidity.11-15	Second,	a	recently	published	multivariable	analysis	has	
identified	the	male	sex	itself	as	a	potential	risk	factor	for	postoperative	complications	in	elec-

 

Table 4 Multivariable linear regression analysis of remaining baseline characteristics and 

achieved fast track elements on total postoperative hospital stay (after log-transformation) 
 Total hospital stay (n=400) 

 B (95% CI) P  

   

Female sex 0.83 (0.73 – 0.94) 0.005 

Laparoscopic resection 0.82 (0.72 – 0.94) 0.003 

‘Perfect protocol’ 0.56 (0.48 – 0.65)  <0.001 
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tive	laparoscopic	colorectal	procedures.12	In	addition,	some	studies	have	stated	an	increased	
risk	for	anastomotic	leakage	in	men,	which	is	consistent	with	the	results	of	this	study	(10%	
of	the	males	were	reoperated	for	an	anastomotic	leakage	versus	3%	of	the	females).16-19	Third,	
the	difference	in	body	fat	distribution,	i.e.	males	have	got	more	visceral	fat,	while	women	have	
more	subcutaneous	fat.	Up	to	date,	there	is	some	literature	demonstrating	that	a	higher	degree	
of	visceral	fat	is	associated	with	more	postoperative	morbidity.20-23	
	 It	is	our	opinion,	that	the	protocolised	way	of	working	(i.e.	the	preclusion	of	discussion	if,	
when,	and	how)	and	enforced	postoperative	care,	are,	above	all,	the	most	important	distin-
guishing	factors	compared	to	standard	care.	The	data	of	the	systematic	review	by	Wind	et	al.24	

support	this.	Despite	having	implemented	only	9	out	of	the	17	fast	track	elements,	hospital	
stay	was	significantly	reduced.	Another	recently	published	study	support	this	as	well;	Ahmed	
et	al.25	evaluated	the	difference	in	compliance	to	a	fast	track	protocol	between	patients	oper-
ated	in	a	trial	setting	and	those	not	participating	in	a	trial.	The	authors	concluded	that	fewer	
items	were	achieved	in	the	non-trial	group.	Nonetheless,	this	made	little	difference	on	patient	
outcome.	In	addition,	one	observational	study26	examined	the	relationship	between	protocol	
compliance	and	hospital	stay.	Their	results	were	comparable	to	ours;	compliance	with	post-
operative	fast	track	elements	was	predictive	of	length	of	hospital	stay.	The	same	study	group	
also	investigated	which	patient	factors	were	related	to	a	prolonged	hospital	stay	within	an	en-
hanced	recovery	programme;	male	sex	was	found	to	be	an	independent	predictor,	which	is	in	
accordance	with	our	study.27	It	can	be	hypothesized	that	laparoscopic	surgery	combined	with	
a	protocolised	way	of	enforced	mobilisation	and	oral	intake	might	be	as	efficient	as	successful	
implementation	of	all	fast	track	items.	This	needs	to	be	studied	in	more	detail.
	 Limitations	of	our	study	were	that	some,	mainly	postoperative,	fast	track	items	were	patient	
dependent,	which	means	that	if	a	patient	was	feeling	nausea	or	did	not	feel	like	mobilising	or	
drinking,	the	item	was	less	likely	to	be	achieved.	Secondly,	we	could	not	assess	the	predictive	
character	of	elements	that	were	applied	in	the	majority	of	patients	in	the	fast	track	group	and	
in	the	standard	care	group,	e.g.	epidural	analgesia.
	 In	conclusion,	evaluating	only	 those	 fast	 track	elements	 that	were	 successfully	achieved,	
showed	that	enforced	advancement	of	oral	intake,	early	mobilisation	and	laparoscopic	surgery	
and	female	sex	were	independent	determinants	of	early	recovery.	
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