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Enhanced Recovery comes from the “old” fast-track protocol with the 

use of epidural analgesia, combined with early oral nutrition and mo-

bilization after laparoscopic colonic surgery, first described in 1995 by 

Kehlet et al.1. In 2001, the term and concept of Enhanced recovery af-

ter surgery (ERAS) replaced the notion fast-track. In fact the important 

concept in perioperative management was not the speed, but the im-

provement. ERAS emphasizes particularly the prevention of a metabolic 

deterioration beyond the perioperative period as a primary aim. Hence, 

it could be demonstrated that insulin resistance, a surrogate parameter 

of patients’ general condition, was maintained near to baseline levels in 

patients going through an ERAS pathway, contrarily to a steep decrease 

followed by a long recovery period within traditional care regimens2. 

ERAS suggests an array of pre-, peri- and postoperative items which aim 

to reduce pain, fluid overload and postoperative ileus, allowing patients to 

feed and mobilize early after the surgical procedure. In order to achieve best 

results, a close collaboration between surgeons, anaesthesiologists and nur-

sing staff within standardized care protocols harmonizes the care of each 

patient, who participates actively in his own recovery process. Each item 

has been elaborated based on scientific recommendations, supported by the 

best available level of evidence. As a result, patient comfort is improved by 

the reduction of surgical stress, maintaining the perioperative metabolism as 

close as possible to the preoperative baseline condition.

The Department of Visceral Surgery of the Lausanne University Hospital 

(CHUV) started to implement ERAS for elective colorectal resections in May 

2011. By rigorously auditing daily clinical practice, compliance to the protocol 

was continuously improved during the implementation phase, to reach >70% 

by the end of 2011 and >75% thereafter. Gustafsson has demonstrated the 

positive correlation between compliance and outcome3. In line with improved 

compliance, the clinical benefit in the CHUV cohort was, similar to various 

other reported results, obvious: Complication rates were divided by half, and 

length of stay reduced by three days. A cost effectiveness analysis was per-

formed to demonstrate that savings were evident even in the implementation 

period4. In August 2011, stoma procedures were included in the pathway. By 

April 2012, we decided to implement the protocol for emergent colorectal 

surgery, which turned out to be equally feasible, since no significant adverse 

effect resulted despite higher co-morbidity scores and more stressful pro-

cedures5. A recently published meta-analysis comparing ERAS to standard 

surgical care demonstrated a reduction in non-surgical complications within 

ERAS patients, while surgical complications were not significantly decrea-

sed6. In particular, respiratory and cardiovascular complication rates were si-

gnificantly lower in the ERAS group. Several items of the protocol contribute 

to the reduction of non-surgical complications: The avoiding of prophylactic 

postoperative nasogastric tubes at the end of the surgical procedure and 

early postoperative mobilization help to prevent respiratory complications7. 

Further, early removal of urinary catheters as suggested by the protocol de-

creases the rate of urinary tract infections8. Finally, peri- and postoperative 

fluid restriction improves both lung and cardiac function9.

The encouraging experience with the ERAS protocol within colorectal surge-

ry motivated our Department to expand the program to further visceral surgi-

cal specialities. In October 2012, guidelines were elaborated and implemen-

ted for elective pancreatic surgery. Since June 2013, all patients undergoing 

liver surgery benefit of an adapted protocol even for major surgery. Prelimi-

nary results are encouraging, with similar impact on outcome and length of 

stay resulting in cost-effectiveness, in line with the positive results of colo-

rectal surgery (Table 1). Since January 2015, adapted protocols for upper 

gastrointestinal (stomach, esophagus) surgery are being implemented. Even 

if new and for the respective surgical speciality adapted protocols have to 

be prepared each time, our results demonstrated that overall compliance to 

the protocol kept increasing over time. Figure 1 demonstrates that, despi-

te the implementation of above mentioned new protocols for pancreas and 

liver surgery, the compliance curve rapidly regained the ascending trend that 

was observed since 2011. This finding might be explained by a “contagious” 

effect, which facilitates the implementation in different surgical specialities 

within the same Institution.

Positive experience

After this positive experience with ERAS implementation in Lausanne, our In-

stitution decided to provide a comprehensive ERAS implementation training 

to other hospitals. Since January 2013, several multidisciplinary teams of 

different regional and national institutions attended dedicated training days 

in Lausanne. The aims of this training were multifold: to gain familiarity with 

the program, to elaborate protocols, which need to be adapted to the re-

spective institutional requirements, and finally to translate these protocols 

into daily clinical practice by designing dedicated caremaps. First, regional 

hospitals attended the educational program. Later, further Swiss Institutions 

joined the training. Finally, the implementation could be extended to other 

specialities such as Urology, Gynaecology, Vascular and Thoracic Surgery 

within the University Hospital of Lausanne and other Institutions. Until now, 

sixteen centers in Switzerland participated at the implementation program to 

evolve at various different stages (Figure 2.) Six additional Swiss centers will 

join our implementation course in November 2015. 

While, in our Institution, more than 1’500 patients have been treated suc-

cessfully with ERAS, over 17000 patients in 55 institutions worldwide be-

nefited of the pathway. As an example, the Province Alberta in Canada, a 5 

zones Province counting 4.2 million residents, disposing over a health care 

budget of $13.4 billion, reported a total of 690 ERAS patients. Length of stay 

could be reduced by 2 days, complication rates by 19.9%, and readmissions 

decreased by 9.5%, resulting in savings of $2’165’726 - $4’580’915 since 

the implementation of the program.

It remains a challenge

The experience in the visceral surgical ward of the University Hospital of 

Lausanne is encouraging and the reports of all over the world are impressive. 

However, the implementation of the protocol in daily clinical practice remains 
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an ongoing challenge. Despite the systematic implementation of laxatives, 

the avoiding of opioids and the application of stringent fluid management, we 

observed ileus rates in our cohort of up to 25 percent after colorectal surgery. 

Thus, there certainly is room for improvement. Further, pain management re-

mains a debated issue. ERAS protocols advocate peridural anesthesia after 

open surgery; however, epidurals have been shown to be counterproductive 

for laparoscopic procedures10. With emerging alternatives such as spinal an-

algesia, lidoacaine, TAPP blocks etc., the ideal anesthetic protocol needs to 

be re-defined for laparoscopic and for open surgery.

Even if cost-effectiveness has been proven for ERAS in colorectal surgery4, 

the first phase of implementation needs financial support, and might dis-

courage interested centers to invest in the implementation. The illusion of an 

expensive adventure certainly explains the still disappointingly low interest 

among some centers in Switzerland and world-wide6. Another argument for 

critics remains the nursing workload. Without a doubt, habits need to be 

changed and the adoption of new guidelines might interfere with a regula-

ted clinic activity in the beginning. However, we could demonstrate that the 

use of systematic caremaps and thus standardized care protocols decreases 

nursing workload as compared to traditional care (Hubner et al., unpublished 

data). 

In summary, despite ongoing debates and room for improvement, the deve-

lopment and implementation of ERAS protocols represent an important pro-

gress in modern surgical perioperative care with solid scientific evidence, to 

join other important surgical, technological and strategic improvements over 

the past century. There is nothing magical in ERAS; it is just a standardisa-

tion of perioperative management, together with an extensive collaboration 

between surgeons and anaesthetists, with involvement of nursing staff and 

the patient. Thus, the ERAS elements have certainly an impact on decreasing 

surgical stress, but the fine mechanism is still under investigation. However, 

results are very promising yet. Hopefully, more interest will lead to further 

integration of the protocol among Swiss and International centers.
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880 -45%* -2.6 days* -2000.-* 

158 -24%* -10 days* -7000.- 

129 -12%* -12 days* -3000.- 

* Significant

Table 1: Results of the implementation of ERAS in the Department of Visceral Sur-

gery at the University Hospital of Lausanne (CHUV), Switzerland

Start of audit in June 2010.

Implementation of elective colorectal resections in May 2011.

Implementation of elective pancreas surgery in October 2012.

Implementation of elective liver surgery in July 2013.

Despite the implementation of further surgical specialities within the Institution, 

overall compliance keeps ascending.

Figure 1 

Evolution of compliance to the ERAS protocol since June 2010

Figure 2 : 

ERAS implementation in Switzerland

Graphical representation of centers that implemented the ERAS protocol in Swit-

zerland. The colored dots represent the respective surgical speciality. To date, 16 

centers adopted the protocol.


