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A B S T R A C T

Introduction: The aim of this paper is to assess the learning curve on compliance to the 

application of a multimodal rehabilitation program (MMRP) protocol and patient recovery 

after elective colorectal surgery.

Material and methods: A comparative prospective study of 3 consecutive cohorts of 100 

patients (P1, P2 and P3) who had colonic or rectal surgery. The same MMRP protocol was 

applied in all cases. Compliance to the protocol, tolerance to the diet and walking have 

been analysed. The percentages of early hospital discharges have also been compared.

Results: Compliance gradually improved, reaching statistical significance between P1 and 

P3. Starting the diet on day 1 post-surgery was 52% vs 86% (P=.0001) and the removal of 

drips was 21% vs 40% (P=.005). This difference remained during days 2 and 3. Tolerance 

to the diet on day 1 (P1: 34% vs P3: 66%; P=.0001) and walking on day 2 (P1: 41% vs P3: 

68%; P=.0002) were also better in the third period. No differences in morbidity were found 

between the three periods. The percentage of hospital discharges on day 3 P1: 1% vs P3: 

15%; P=.0003), day 4 (P1: 12% vs P3: 32%; P=.001) and day 5 (P1: 30% vs P3: 50%; P=.002) was 

higher in the third period.

Conclusions: The compliance to the protocol and the results of applying the MMRP improved 

significantly with the greater experience of the professionals involved.

© 2010 AEC. Published by Elsevier España, S.L. All rights reserved.

Rehabilitación multimodal en cirugía electiva colorrectal: evaluación de la 
curva de aprendizaje con 300 pacientes

R E S U M E N

Introducción: El objetivo es evaluar la influencia del aprendizaje en la aplicación de un 

programa de rehabilitación multimodal (RHMM) sobre el cumplimiento del protocolo y la 

recuperación de los pacientes intervenidos de cirugía electiva colorrectal.

Material y métodos: Estudio prospectivo comparativo de 3 cohortes consecutivas de 100 

pacientes (P1, P2 y P3) intervenidos de cirugía de colon o recto. En todos los casos se aplicó 
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Introduction
 

During the last decade we have witnessed a slow 

but progressive increase in the use of multimodal 

rehabilitation programs, also called “fast track”, proposed 

by Kehlet.1,2 These programs are based on combining 

various initiatives to reduce surgical stress and facilitate 

the patient’s postoperative recovery. Its implementation 

requires the coordination of various specialists involved 

in different phases. Multimodal rehabilitation programs 

are characterised by giving complete oral and written 

information to patients, emphasizing the importance of 

their active involvement in the process, the implementation 

of an optimal analgesic protocol, the restriction of fluid 

overload, stimulation of early mobility and early initiation 

of diet. Thus, multimodal rehabilitation programs have 

managed to not only accelerate postoperative patients’ 

evolution, but also reduce complications, thus shortening 

hospital stay.

Our hospital launched a multimodal rehabilitation protocol 

in elective colorectal surgery in March 2006 based on the 

Enhanced Recovery After Surgery (ERAS)3 project. Initial analysis 

of its application demonstrated its safety, as no increased 

morbidity or mortality was found compared with a control 

group, and it resulted in a reduction in hospital stay of three 

days.4

Some authors have suggested that the level of 

experience of the work team influences the results 

when implementing a multimodal rehabilitation program. 

Therefore, surgeons with more experience in the 

implementation of the protocol achieve shorter hospital 

stays than those surgeons without experience in its 

application.5 The aim of this study is to evaluate the 

influence of apprenticeship in a multimodal rehabilitation 

program on compliance with the protocol and its impact 

on functional recovery of patients who undergo elective 

colorectal surgery in our centre.

Material and methods

Study design

 

Prospective comparative study comparing 3 consecutive 

cohorts.

Study population

 

We studied 300 patients undergoing colorectal surgery from 

March 2006 to February 2008. All patients were operated by 

the same group of surgeons from the Colorectal Surgery Unit 

of Hospital del Mar. A comparative analysis was conducted of 

three consecutive groups of 100 patients each. The P1 group 

(000-100) consists of the first 100 (operated from 22/03/06-

18/01/07), the P2 group (101-200) consisting of the next 100 

(from 19/01/06-19/07/07), and finally the P3 group (201-300) 

with the last 100 patients (from 07/20/07 to 02/22/08). The 

only inclusion criterion was elective surgery of the colon or 

rectum. No exclusion criteria were established.

Multimodal rehabilitation protocol

 

All patients underwent the multimodal rehabilitation protocol 

previously described by our group.3 The highlights are:

●  Preoperative phase: oral and written information given by the 

treating surgeon and nurses in outpatient settings. Patients 

were admitted the day before surgery to start the colon 

preparation with polyethylene glycol while administering a 

carbohydrate solution (135 g of carbohydrate in 1000 cc) in 

the form of enteral nutrition (Edanec®) and oral hydration 

up to 6h before surgery.

●  Perioperative phase: Use of short-acting anaesthetics. Adjusted 

hydration with replacement of blood loss and insensitive loss 

adjusted to 6-8 ml/kg/h. Administration of fluid therapy and 

use of a temperature-controlled thermal blanket.

el mismo protocolo de RHMM. Se ha analizado el cumplimiento del protocolo, tolerancia 

a la dieta y deambulación. También se han comparado los porcentajes de alta hospitalaria 

precoz.

Resultados: El cumplimiento mejoró progresivamente alcanzando la significación estadísti-

ca entre P1 y P3: el inicio de la dieta el día 1 del postoperatorio fue de 52 vs. 86% (p = 0,0001) 

y la retirada de sueros fue de 21 vs. 40% (p = 0,005). Esta diferencia se mantuvo durante los 

días 2 y 3. La tolerancia a la dieta en el día 1 (P1: 34 vs. P3: 66%; p = 0,0001) y la deambulación 

en el día 2 (P1: 41 vs. P3: 68%; p = 0,0002) también fueron mayores en el tercer periodo. No 

encontramos diferencias en la morbilidad entre los 3 periodos. El porcentaje de altas hos-

pitalarias en el día 3 (P1: 1 vs. P3: 15%; p = 0,0003), día 4 (P1: 12 vs. P3: 32%; p = 0,001) y día 5 

(P1: 30 vs. P3: 50%; p = 0,002) fue mayor en el tercer periodo.

Conclusiones: El cumplimiento del protocolo y los resultados de la aplicación de un progra-

ma de RHMM mejoran significativamente con la mayor experiencia de los profesionales 

implicados.

© 2010 AEC. Publicado por Elsevier España, S.L. Todos los derechos reservados..

© 2010 AEC. Publicado por Elsevier España, S.L. Todos los derechos reservados.
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●  Postoperative phase: Postoperative analgesia with epidural 

catheter for 48 hours. Progressive diet after 4-6 h post-

operation. Withdrawal of fluid therapy when the patient 

tolerates the liquid diet. Encouragement of early mobility.

Definition of criteria for hospital discharge: tolerance of 

a solid diet, pain controlled with oral analgesia and proper 

mobilisation of the patient.

Variables analysed

 

We compared demographic and clinical characteristics of 

the patients in each group as well as surgical procedures. 

We analysed the performance of the protocol, highlighting 

the start of the diet and fluid withdrawal by the nursing staff 

and/or physician. Tolerance of the diet and mobility were 

measured as parameters of functional recovery. Medical and 

surgical complications were recorded, as well as mortality 

during the first 30 postoperative days in the 3 groups. We 

also compared the average hospital stay and readmission 

rate between the three groups. Lastly, we analysed the 

progression of discharges in each group.

Statistical analysis

 

We performed descriptive statistics and comparisons of 

variables. Qualitative variables are expressed in absolute 

numbers or proportions and quantitative variables by mean 

and standard deviation. The test of hypothesis testing was the 

chi-squared test and Fisher’s exact test for ordinal qualitative 

variables (comparison of proportions) and the Student’s t test 

for continuous variables if applicability criteria were met. A 

value of P<.05 was considered statistically significant.

Results
 

Table 1 shows the demographic characteristics of patients, 

including sex, age and surgical risk associated with underlying 

disease according to American Society of Anesthesiologists 

(ASA) classification as well as clinical characteristics including 

type of surgery and the percentage of laparoscopic surgery 

without significant differences in any of these variables.

 
 P1 n=100 P2 n=100 P3 n=100 Pc value

Sex, male/female 57/43 63/37 66/34 .2
Age, yearsa 66±15 65±15 70±11 .07b

ASA 1/2/3/4 5/60/33/2 2/72/25/1 2/61/35/2 0.9
Right hemicolectomy 19 19 24 .5
Left hemicolectomy 26 23 24 .9
Anterior resection 16 29 18 .9
Miles’ resection 8 3 2 .1
Stoma closure 16 18 21 .5
Benign/malignant 20/80 24/76 22/78 .8
Laparascopic surgery 12 11 23 .06
Surgical duration 172+85 165+81 152+75 .08

Values are absolute numbers and percentages given the n in each group is 100, unless otherwise indicated.
ASA indicates American Society of Anesthesiologists
aMean±standard deviation.
bStudent’s t test.
cChi-squared test unless otherwise indicated.

Table 1 – Demographic and clinical variables of the patients in the 3 groups
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Figure 1 – Protocol compliance analysis, assessing 

initiation of the diet and withdrawal of fluid therapy in 

patients in the three groups. * P<.005 between group P1  

and group P3



88 CIR ESP. 2010;88(2):85–91

The protocol compliance analysis is shown in Figure 

1. We can see a progressive increase in the percentage of 

patients who start the diet and those for whom fluid therapy 

was withdrawn in the first postoperative day. Although we 

found no differences between the three groups, we did see 

significant differences when comparing the P3 group with 

the P1 group. On postoperative day 1 52% of patients in the 

P1 group started their diet compared with 86% of patients in 

the P3 group (P=.0001). This difference also remains in the 

second postoperative day (P1:79% vs P3:96%, P=.0004). Fluid 

withdrawal on day 1 occurred in 21% of group P1 patients, 

reaching 40% of patients in the P3 group (P=.005). This 

difference remained significant on day 2 (P1:45% vs P3: 75%, 

P= .0001) and day 3 (P1:60% vs P3: 83%, P=.0006) after surgery, 

as is shown in Figure 1.

Tolerance to diet and mobility reflect functional recovery of 

the patient (Figure 2). When analysing tolerance to the liquid 

diet on day 1 after surgery, again we observe statistically 

significant differences between the first and third groups (P1: 

34% vs P3: 66%, P=.0001). On the other hand, patient mobility 

showed differences between the P1 and P3 groups both on 

day 2 after surgery (P1: 41% vs P3: 68%, P=.0002) and day 3 (P1: 

67% vs P3: 88%, P=.0006).

Table 2 shows the overall morbidity in each of the 

three groups, without finding significant differences between 

them. The morbidity rate also includes that corresponding 

to readmissions. We did not find significant differences 

between the three groups when broken down by medical and 

surgical complications. Among the surgical complications, 

surgical site infections showed no significant variations 

between groups. Mortality was also similar among the three 

study groups.

Table 3 shows the average hospital stay in the 3 groups. 

We can observe a decrease of 1 day in the fourth quarter 

compared with the first 2 but it does not reach statistical 

significance. We also observed a decrease in the percentage 

of readmissions and found no significant differences. On 

analysing the total stay, including the initial hospital stay plus 

the readmission stay, no statistically significant differences 

were found.

Figure 3 shows the progression of discharges in the three 

study periods. The comparative analysis of the percentage of 

discharged patients showed significant differences between 

groups P1 and P3 on day 3 (P1: 1% vs P3: 15%, P=.0003) on day 

Figure 2 – Analysis of functional recovery of patients in each 

of the three groups, assessing tolerance to diet and mobility. 

*P<.001 between group P1 and group P3.

 
 P1 n=100 P2 n=100 P3 n=100 Pc value

Global morbidity 38 40 35 .8
Medical complications 16 11 8 .2
Surgical complications 26 32 33 .4
Infection of surgical site 13 16 16 .7
Infection of surgical incision 9 10 10 1a

Organ-space infection 4 6 6 .7a

Intra-abdominal abscess 2 4 3 1a

Anastomotic dehiscenceb 2.2 2.2 2.2 1a

Mortality 1 1 0 1

Values are absolute numbers and percentages given the n in each group is 100, unless otherwise indicated.
aFisher’s exact test.
bPercentage of anastomotic dehiscence calculated in relation to the number of stitches: 90 in the P1 group, 91 in the P2 group, and 92 in the P3 
group.
cChi-squared test unless otherwise indicated.

Table 2 – Morbidity and mortality compared among the 3 groups
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4 (P1: 12% vs P3: 32%, P=.001) and on day 5 (P1: 30% vs P3: 50%, 

P=.002) immediately post-operation.

When analysing the entire series of 300 patients, we found 

differences in the outcome of the multimodal rehabilitation 

protocol depending on the type of surgical procedure (colon 

surgery vs rectal) and also on the approach. Therefore, 

tolerance to the liquid diet on day 1 was 47% in those with 

segmental resection of the colon compared to 25% in those 

with resection of the rectum (P=.008) and hospital stay was 

7.8±7.3 days for those with resection of colon versus 10.8±6.9 

days for those with surgery for rectal cancer (P=.005). Similarly, 

we also observed differences in some of the variables of 

functional recovery between open and laparoscopic surgery. 

The rate of early discharge on day 4 after surgery was 49% 

in patients who underwent laparoscopic surgery compared 

to 12% in those patients undergoing open surgery (P<.001). 

These differences remained over the three periods of study 

and were not affected by the learning curve.

Discussion
 

Multimodal rehabilitation programmes in abdominal surgery 

have succeeded in improving postoperative progress, 

resulting in shorter hospital stays while at the same time 

ensuring patient safety and does not increase the morbidity 

and mortality.6,7 Some groups have shown a decrease in the 

percentage of complications.8,9

The multidisciplinary nature of these protocols, together 

with the need to change professional habits acquired over 

the years, poses a greater difficulty in implementation.10 

Some authors have suggested that compliance improves 

with experience.5 Along these lines, the results of this 

study demonstrate what could be called a learning curve in 

setting up and subsequent implementation of a multimodal 

rehabilitation protocol. We saw a gradual improvement 

in protocol compliance, particularly in diet initiation and 

withdrawal of fluid therapy and functional recovery of 

patients, as evaluated in our study by dietary tolerance and 

mobility. Functional recovery of patients is parallel to the 

improvement in compliance with the protocol.

It is noteworthy that following the introduction of the 

rehabilitation protocol we observed low initial compliance and 

that only half of patients in the P1 group started their diet on 

day 1 after surgery. This figure clearly shows the difficulty of 

changing the traditional protocols of preoperative care. Once 

their use is consolidated in the third period, this percentage 

increased to almost 90%. Although previous publications of 

groups with more experience in multimodal rehabilitation 

mentioned the difficulty in initial implementation of these 

protocols, despite the evidence available,11 we did not find 

this information quantified previously. The same applies to 

other measures of the protocol studied, such as withdrawal 

of fluid therapy or the onset of mobility, which gradually 

improved over the study period. It is important to note that 

the team of surgeons who carried out the surgery and who 

participated in the implementation of the protocol was the 

same in the three periods, so there were no changes that 

might have interfered with the learning curve.

In this study, we observed no differences among the 

three groups in terms of medical or surgical complications. 

The results of postoperative morbidity as related to the 

implementation of multimodal rehabilitation protocols in the 

literature are highly variable. A systematic review by Wind et 

al found incidences of disease ranging from 8%-75%.2 On this 

subject, a correct definition of complications is important, as 

well the use of classification systems, which are a controversial 

issue.12 Although there are specific classification proposals,13 

Figure 2 – Analysis of the increase in the number of hospital 

discharges according to the postoperative day in each group. 

*P<.05 between group P1 and group P3.

 
 P1 n=100 P2 n=100 P3 n=100 P value

Preoperative staya 1.1±0.4 1.1±0.4 1±0.4 .07b

Hospital stay, daysa 8.6±7 8.7±8 7.7±6 .3b

Readmissions, % 11 9 8 .6c

Total stay, daysa 9.7±7 9.8±8 8.4±8 .2b

aMean±standard deviation.
bStudent’s t test.
cChi-squared test/Fisher’s exact test.

Table 3 – Hospital stay and readmissions in the 3 groups
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they are based primarily on the treatment required by the 

complication, so there continues to be a lack of consensus 

on the definition of complications. It should be noted that 

in our initial work, we found no differences in the incidence 

of postoperative complications in comparison with a control 

group before the introduction of RHMM programme.4 Since 

the introduction of the protocol, our priority has been safety, 

i.e., having no complications related to implementation of the 

protocol by the various specialists involved.

Delaney et al observed that when surgeons experienced 

with such programmes implemented the rehabilitation 

protocol, hospital stay was significantly lower than when 

applied by surgeons who had no previous experience with 

it.5 In this study, we observed a decrease in the average 

hospital stay of 1 day in the P3 group, but it did not reach 

statistical significance. This may be explained by the absence 

of differences in postoperative morbidity. The rate of serious 

complications that significantly prolong the stay is similar 

between the three groups, so the impact of learning on the 

implementation of the protocol on the average stay is more 

limited than it is on other indicators, as we have seen. We 

believe that patients without complications see a greater 

benefit from a multimodal rehabilitation protocol. Therefore, 

this study shows that greater experience in the use of the 

protocol is reflected in an increase in early hospital discharges 

in the first 5 post-operative days. In a recent study, Delaney 

et al observed that patients who were discharged between 

24-72 h had fewer postoperative complications and fewer 

readmissions than those who had been discharged beyond 

the 72 hours, although the differences did not reach statistical 

significance. Clearly, they do not have fewer complications 

because they are discharged earlier. It is the fact that they 

meet discharge criteria at an early stage that indicates they 

have a low risk of complications.14

Hospital readmissions also declined during the learning 

period, but did not reach statistical significance. Although with 

the implementation of multimodal rehabilitation protocols 

readmission rates of up to 20%8 have been reported, our 

results are within the range reported in most publications.2

The implementation of a multimodal rehabilitation protocol 

is continuously evolving and is an active process of constant 

change to improve the postoperative patient progress.15 The 

recommendations proposed by Kehlet in the consensus on 

the ERAS3 protocol are validated in the literature with varying 

degrees of evidence,11 not all of which are included in our 

protocol. Regarding mechanical bowel preparation there is 

evidence that it does not improve outcomes and may increase 

patient dehydration in addition to the hassle of its ingestion.16 

In the initial stages of our protocol we still performed colon 

preparation, but since January 2008 only in patients who 

had to be operated for rectal neoplasm. The damage due 

to perioperative fluid overload is widely documentad.17-19 

In the initial results we achieved a 40% reduction in fluid 

therapy during surgery.4 The use of the esophageal Doppler 

for optimisation of fluid therapy as a function of cardiac 

load has been recommended, but it has only proven useful 

in high-risk surgical patients.20 The reduction in hours of 

fasting and administration of a carbohydrate solution appear 

to decrease the surgical stress response.21,22 In designing 

our protocol we reduced this period from 8 hours to 6 hours. 

Currently the scientific evidence supports the reduction of 

fasting to 6 h for solids and 2 hours for liquids.20 Access by 

laparoscopy,23,24 or transverse incisions instead of vertical,25 

not administering preoperative intrabdominal tranquilizers,26 

not leaving interabdominal drains27 and the systematic use of 

laxatives and antiemetics to decrease ileus, are all measures 

recommended in multimodal rehabilitation protocols.

Despite the obvious benefit of these protocols, 

implementation has been slow as seen in the literature28 and 

there are several reasons. It is difficult to change traditional 

patterns acquired during years of medical practice, especially 

if these habits had good results.29 Nevertheless, evidence-

based medicine proposes changes to these practices to 

achieve an improvement in the final results. This fact should 

encourage any surgical unit to change their own habits, 

accepting that the process will imply a learning curve with 

improvement over time. In conclusion, the results of our study 

show that compliance and the results of the implementation 

of a multimodal rehabilitation protocol improve significantly 

with the greater experience of the professionals in their 

implementation.

Conflict of interest
 

The authors affirm that they have no conflicts of interest.

R E F E R E N C E S

 1. Kehlet H. Multimodal approach to control postoperative 
pathophysiology and rehabilitation. Br J Anaesth. 1997;78:606-
17.

 2. Wind J, Polle SW, Fung Kon Jin PH, Dejong CH, Von Meyenfeldt 
MF, Ubbink DT, et al. Systematic review of enhanced recovery 
programmes in colonic surgery. Br J Surg. 2006;93:800-9.

 3. Fearon KC, Ljungqvist O, Von Meyenfeldt M, Revhaug A, 
Dejong CH, Lassen K, et al. Enhanced recovery after surgery: 
a consensus review of clinical care for patients undergoing 
colonic resection. Clin Nutr. 2005;24:466-77.

 4. Gil-Egea MJ, Martinez MA, Sanchez M, Bonilla M, Lasso C, 
Trillo L, et al. Rehabilitacion multimodal en cirugia colorrectal 
electiva. Elaboracion de una via clinica y resultados iniciales. 
Cir Esp. 2008;84:251-5.

 5. Delaney CP, Zutshi M, Senagore AJ, Remzi FH, Hammel J, 
Fazio VW. Prospective, randomized, controlled trial between 
a pathway of controlled rehabilitation with early ambulation 
and diet and traditional postoperative care after laparotomy 
and intestinal resection. Dis Colon Rectum. 2003;46:851-9.

 6. Delaney CP, Fazio VW, Senagore AJ, Robinson B, Halverson 
AL, Remzi FH. ‘Fast track’ postoperative management 
protocol for patients with high co-morbidity undergoing 
complex abdominal and pelvic colorectal surgery. Br J Surg. 
2001;88:1533-8.

 7. Gatt M, Anderson AD, Reddy BS, Hayward-Sampson P, 
Tring IC, MacFie J. Randomized clinical trial of multimodal 
optimization of surgical care in patients undergoing major 
colonic resection. Br J Surg. 2005;92:1354-62.

 8. Basse L, Thorbol JE, Lossl K, Kehlet H. Colonic surgery with 
accelerated rehabilitation or conventional care. Dis Colon 
Rectum. 2004; 7:271-277. Discussion 77-8.



 

 CIR ESP. 2010;88(2):85–91 91

 9. Muller S, Zalunardo MP, Hubner M, Clavien PA, Demartines 
N. A fast-track program reduces complications and length of 
hospital stay after open colonic surgery. Gastroenterology. 
2009;136:842-7.

10. Kehlet H, Bundgaard-Nielsen M. Goal-directed perioperative 
fluid management: why, when, and how? Anesthesiology. 
2009;110:453-5.

11. Kehlet H, Wilmore DW. Evidence-based surgical care and the 
evolution of fast-track surgery. Ann Surg. 2008;248:189-98.

12. Sokol DK, Wilson J. What is a surgical complication? World J 
Surg. 2008;32:942-4.

13. Dindo D, Demartines N, Clavien PA. Classification of surgical 
complications: a new proposal with evaluation in a cohort of 
6336 patients and results of a survey. Ann Surg. 2004;240:205-13.

14. Delaney CP. Outcome of discharge within 24 to 72h after 
laparoscopic colorectal surgery. Dis Colon Rectum. 2008;51:181-5.

15. Basse L, Hjort Jakobsen D, Billesbolle P, Werner M, Kehlet H. A 
clinical pathway to accelerate recovery after colonic resection. 
Ann Surg. 2000;232:51-7.

16. Slim K, Vicaut E, Launay-Savary MV, Contant C, Chipponi J. 
Updated systematic review and meta-analysis of randomized 
clinical trials on the role of mechanical bowel preparation 
before colorectal surgery. Ann Surg. 2009;249:203-9.

17. Brandstrup B, Tonnesen H, Beier-Holgersen R, Hjortso E, 
Ording H, Lindorff-Larsen K, et al. Effects of intravenous fluid 
restriction on postoperative complications: comparison of two 
perioperative fluid regimens: a randomized assessor-blinded 
multicenter trial. Ann Surg. 2003;238:641-8.

18. Gil MJ, Franch G, Guirao X, Oliva A, Herms R, Salas E, et al. 
Response of severely malnourished patients to preoperative 
parenteral nutrition: a randomized clinical trial of water and 
sodium restriction. Nutrition. 1997;13:26-31.

19. Lobo DN. Fluid overload and surgical outcome: another piece 
in the jigsaw. Ann Surg. 2009;249:186-8.

20. Powell-Tuck J, Gosling P, Lobo D, Allison S, Carlson G, Gore 
M, et al. British consensus guidelines on intravenous fluid 

therapy for adult surgical patients (GIFTASUP). Available from: 
http://www.ics.ac.uk/downloads/2008112340_GIFTASUP% 
30FINAL_05-01-09.pdf 2009

21. Hausel J, Nygren J, Lagerkranser M, Hellstrom PM, Hammarqvist 
F, Almstrom C, et al. A carbohydrate-rich drink reduces 
preoperative discomfort in elective surgery patients. Anesth 
Analg. 2001;93:1344-50.

22. Svanfeldt M, Thorell A, Hausel J, Soop M, Rooyackers O, Nygren 
J, et al. Randomized clinical trial of the effect of preoperative 
oral carbohydrate treatment on postoperative whole-body 
protein and glucose kinetics. Br J Surg. 2007;94:1342-50.

23. Basse L, Jakobsen DH, Bardram L, Billesbolle P, Lund C, 
Mogensen T, et al. Functional recovery after open versus 
laparoscopic colonic resection: a randomized, blinded study. 
Ann Surg. 2005;241:416-23.

24. King PM, Blazeby JM, Ewings P, Franks PJ, Longman RJ, Kendrick 
AH, et al. Randomized clinical trial comparing laparoscopic 
and open surgery for colorectal cancer within an enhanced 
recovery programme. Br J Surg. 2006;93:300-8.

25. Grantcharov TP, Rosenberg J. Vertical compared with transverse 
incisions in abdominal surgery. Eur J Surg. 2001;167:260-7.

26. Caumo W, Hidalgo MP, Schmidt AP, Iwamoto CW, Adamatti 
LC, Bergmann J, et al. Effect of pre-operative anxiolysis on 
postoperative pain response in patients undergoing total 
abdominal hysterectomy. Anaesthesia. 2002;57:740-6.

27. Urbach DR, Kennedy ED, Cohen MM. Colon and rectal 
anastomoses do not require routine drainage: a systematic 
review and meta-analysis. Ann Surg. 1999;229:174-80.

28. Kehlet H, Buchler MW, Beart RW, Billingham RP, Williamson 
R. Care after colonic operation–is it evidence-based? Results 
from a multinational survey in Europe and the United States. 
J Am Coll Surg. 2006;202:45-54.

29. Roig JV, Rodriguez-Carrillo R, Garcia-Armengol J, Villalba FL, 
Salvador A, Sancho C, et al. Rehabilitacion mutimodal en 
cirugia colorrectal. Sobre la resistencia al cambio en cirugia y 
las demandas de la sociedad. Cir Esp. 2007;81:307-15.


