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Marathon

Eine Operation ist wie ein Marathon, aber die meisten Menschen starten untrainiert.
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Was ware, wenn Menschen sich auf eine
Operation vorbereiten wurden, so wie wir
fur einen Marathon trainieren
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Marathonlaufer

Vergleich zu Marathonbelastung

Marathonlauf verursacht ebenfalls vorubergehende Organ-Biomarker-Anstiege, Entzindung, hormonelle Veranderungen

und akutes Uberlastungsrisiko, die meist innerhalb einer Woche abklingen. BRASCHLER2025 Abdominalchirurgie erzeugt

jedoch eine gezielte Gewebetraumatisierung, breit angelegte Stoffwechselstorung und immunologische Aktivierung, die

besonders bei unfitten oder alteren Patienten eine hohere Komplikationsgefahr bedeutet. SEYMOUR2024ROXBURGH2022

Fazit

Fur den einzelnen Patienten ist eine grol3e Bauchoperation ein tiefer Eingriff in Stoffwechsel, Hormonsystem und
Entztndung, vergleichbar mit einer extremen sportlichen Belastung, aber mit gezieltem Gewebetrauma. Wie gut diese
Belastung verkraftet wird, hangt stark von Ausgangsfitness, psychischem Stress, Prahabilitation und der Qualitat von
Anasthesie, Analgesie und Pflege ab. Moderne, multimodale Konzepte kdnnen die Stressreaktion deutlich reduzieren und

die Erholung beschleunigen.
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https://consensus.app/papers/physiology-and-pathophysiology-of-marathon-running-a-braschler-nikolaidis/053d634aa1015110838f7412cbb7a3d6/
https://consensus.app/papers/acute-perioperative-alterations-in-metabolism-a-pilot-seymour-strain/d429b7a856f65df0910f009e126655e9/
https://consensus.app/papers/physiological-relationship-between-cardiorespiratory-roxburgh-cotter/ec6614a5702d5e8daba5b0dc39324a05/

Von welchen Operationen sprechen wir?

— Oft maligne Erkrankungen
> Altere, multimorbide Patienten

Bild: www.clarunis.ch
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Was ist Enhanced Recovery after Surgery (ERAS®)

ERAS® ist ein multidisziplinares, evidenzbasiertes
Behandlungskonzept, das den Patienten optimal auf die
Operation vorbereitet, den operativen Stress reduziert und

dadurch eine rasche Erholung ermoglicht.

- Henrik Kehlet
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Entwicklung von ERAS®

Geschichtlicher Hintergrund

= 1999: Henrik Kehlet: erste ,Fast-track® Konzepte in der kolorektalen Chirurgie

= 2001: ERAS® Study Group: Mission zur Entwicklung perioperativer Versorgung und
Verbesserung evidenzbasierter Praktiken

= 2010: ERASP® Society: Gemeinnitzige medizinische Gesellschaft als Schirmherrschaft
und Garant zur Aufrechterhaltung Behandlungskonzept ERAS®
» Wichtigster Endpunkt: Qualitat der Erholung (nicht Geschwindigkeit)
» Multidisziplinares Team: multimodal, Evidenz-basiert, kontinuierliches Audit

= Plan: Paradigmenwechsel

» Eminenzbasierte Medizin - Evidenzbasierter Therapie
» Messung, Kontrolle, Regulation > Autonomie, Homoostaseerhalt, Autoregulation
» Patient: passives Behandlungsobjekt > Aktiver Partner im Genesungsprozess
» Individueller Heilversuch > Konsequent durchgefuhrter Behandlungsplan
Nancy Langer 24.10.2026 6 —)l—l g:;\é?rsitétsspital



Ziel des perioperativen multimodalen Managements

Schmerzkontrolle

Homoostase

lleus-Pravention

Patientenkomfort
Morbiditat/Mortalitat senken
Schnellere Erholung

= Steigern Lebensqualitat
= Besseres Uberleben (DFS, OS)
= Kosten sparen

Nancy Langer
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Volumenmanagement
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ERAS® Behandlungsaspekte und die wichtigsten Ziele

Nancy Langer

Optimierung des
Ernahrungszustandes /
Behebung Malnutrition

Restriktives
Volumenmanagement

Sofortige Mobilisation

22 Hauptpunkte am
Beispiel von
Operationen am
Colon:

Reduktion von

postoperativen

Schmerzen und
Ubelkeit

Selbstmanagement
und
Selbstwirksamkeit

Optimierung des Hb
und Ferritinspiegels

Rascher Kostaufbau

Hohe Umsetzung der
Standards fuhrt zu
besseren Outcomes

24.10.2026

Komplikationen Reduktion
LoS

Delay of Treatment
Quiality of Life fiir Patienten
Kosten

Eigene Abbildung
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Protokoll und Guidelines ERAS®

Contents lists available at ScienceDirect

Surgery )

journal homepage: www.elsevier.com/locate/surg 2

Best in Surgery

Guidelines for perioperative care in elective colorectal surgery:
Enhanced Recovery After Surgery (ERAS) Society recommendations
2025
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Table IV
Ci ison of the i Ve,

Li0, Gustafsson et ol | Swgery 184 (2005 ) 109397

e, and postoperative ERAS items berween the 2008 and 2025 guidelines”

1. Preadmission information

2. Preoperative optimization
A |dentification of higherisk patiemts

B Management of comorbidities

C Akeohal cessation

. Smoking cessation

E Prehahilitation

F. Anemia treatment

3. Preoperative nuirition

4, PONY prophylads

5. Preanesthetic sedation fanxichytics
. Thromboprophylaxis

7. Mechanical bowel preparation [MEF)

8. Fasting and carbobydrate load

4, Antibiotics and skin preparation

10. Preoperative fuids

11. Anesthetic protocal

1Z Mormaothermia

13. Intraoperative fluids

14 Surgical approach

Nancy Langer

Recommendation 225

Imformation is strangly recommended for all patients before
surgery. with mederate evidence supporting reduced anxiety
bat low evidence far improving quality of life or LOS

Predictive toals are strongly recommiended for identifying bigh-
risk paticnts before colorectal surgery, despite very low
evidence for reducing maortality and complications

Optimizing comarbidities before surgery is strongly
recommended, despite low evidence for reducing mma]lry.
camplicatians, and length of stay

Patients with high alcohol consumption are advised to siop
drinking 4 weeks befare surgery, though the recommenidation is
weak due to low evidence for reducing martality, complications,
and lemgth of stay

Smokers should quit and undergo behaviaral intervention with
micotine replacement at least 4 weeks befiore surgery to reduce
mortality and comglications, based on moderate evidence

Ma sperific prehabilitation regimen can be recommended
befare surgery due to moderate to low evidence with conflicting
results on fupctional capacity, complications, and length of stay
Eoutine screening and correction of anemia before surgery is
strongly recommended o improve long-term survival and
decrease perioperative trarsfissions. Preoperative IV iron
supplementation and high-dose erythropoistin (ERO) are
wakly recommiended for anemia carrection

Eoutine muritional screening is strongly recommended for
colorectal surgery patients, whereas nutritional
supplementation and aral immuncnutrition may be considered
for malnourished patients. though evidence is that moderate
and recommendations are weak

PONY propbylads with medications such as aprepitand,
ramasetron, granisetron, dexamethasone, and ondansetron is
strongly recommended based on high-quality evidenoe
Moderate guality of evidence showing no benefie

Fatients should receive muliimedal thrombosmbalism
prevenition, including machanical and pharmacological
measures. Intraoperative infermittent peumatic compression
[1FC) and extended prophylaxis for at-risk patients. Strong
recommendation

MEF should not be used routinely in colonic surgeny bat may be
cansidered in rectal surgery with diverting stom.as. If MEP is
used, adding oral antibiotics is recommended

Shart preoperative fasting is strongly recommended in
calorectal surgery to improve irsulin sensitivity and reduce
PONY. Preoperative carbohyd rate loading may improve insalin
seqsitivity but offers no clinical advantages over standard shart
bocols
IV antibiotics within & minutes before incision, repeat for
praloeged surgery or blood loss. Oral antibiotics for MBP
jents Chi [ — for skin
disinfection. Insufficient mﬂem{nraunﬂnrilwwmngur
shaving
Fatiencs should be encouraged to stay well-hydrated with clear
fluics up to 2 hours befare surgery, and any fuid or electralyte

Use shant-acting agents, cerebral mondtoring, and
antiadrenergic and anti-inflammatory strategies to minimize
surgical stress and enhance recovery. Avoid bypotension, use
prateciive ventilaton, and ensure complete neuromusoalar
block reversal with TOF mondtoring

Active body surface warming is strangly recommiended during
surgery as it reduces surgical site infections, decreases the need
fior blood transfusions, and improves patient satisfction

A slightly positive fluid balance on the day of surgery is weakly
recommended based on moderate -quality evidenoe

Mimimally imvasive surgery (MIS) should be routinehy
performed for CRC patients and combined with ERAS protocols
o reduce kength of stay. Strong recommendations based on
hich-oualitv evidence

Change versus 2018

Ho charges

Added details an specfic toals

Added details on optimizing
specific comarbidities

Changed from strong to weak
recommendation

Ho changes

[From weak recommendation to
currently nao recommendation for a
specific regimen

Use of EPD added in the current
guidelines

Immunonutrition added as
recommendation in the current
guidelines

Hew optimal formulas in the
current guidelines

Mo charmge
Intrapperative IPC and more beral
timing of medication in the current
suidelines

Recommendation grade regarding
avaidance of MEF alone have
changed from strong to weak in the.
current guidelines
Recommendation of preoperative
carbobipdrate koading chamged from
strang io weak

High-guality evidence in favor
addition of oral antibiotic

decontamination with MEF in the

current guidelines
o changes

I imnbalamces should be corrected, based unsl:rmimdencz

No chamges

The evidence levels far various
warming methods have been
incorporated into the cument
guidelines

Zhift from pear-zero fluid balance
o slightly positive fluid balance
Miinimal imvasive surgery: standard
af care

24.10.2026
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Recommendation 2025

Charge versus 2008

1% Abdominal drainage

16 Nasogastric tube [NCT)

17. Mormoglycemia

1% Pastoperative fuids

1% Urinary drainage

20. Prevention of ileus

21. Postoperative analgesia

22 Postoperative natritional care

23, Mohilization

Routine abdominal drainage is not recommended after colonic
ar rectal resection, with strong support o coloaic resection and
weaker support for rectal resection based on moderate to lovw-
quality evidence

Prophylactic NCT may be used during colorectal surgery but is

byper. and by

shauld be avoided through ghycemic control, with sirict
monitoring in patients with clevated preoperative HbATc
Maintain a slightly positive postoperative fuid balance with
weight gain limitsd to 1-2.5 kg, using balanced crystalloid
solutions. Varying evidence quality and sirength of
recommendation

Urinary catheters should be removed within 24 hours after
uncomplicated minimal-imvasive colonic surgery, within

48 hours after uncomplicated minimal-imvasive rectal surgery
A multimedal approach should be undertaken to minimize the
development of postoperative ileus

A | analgesia strategy, includi phen, TAP
blacks, NSAID: for coleaic surgery, and intrathecal morphine.
shiould b used after both open and MIS colorectal surgery
Early gut feeding within 24 hours after sargery, resumpticn of
oral intake, and the use of oral nuiritional supplements are
recommended to improve recovery

Early postoperative mobilizaticn shoukl begin on the day of
surgery, with at beast 3 hours of mobilization per day from POD
1 to discharge, supparted by strong recommendations despite

Weaker evidence for avoiding rectal
drain in the current guide lines

Quality of evidence changed from
high to moderate

Preaperative HbA e and specificd
pustoperative biood glucose levels
have been included

Shift from near-zero fuid balance
to slightly positive flaid balance

Specified interventions inchaded in
the recommendations

Extensive evaluation induded.
return of chewing gam as
recommendation

Use alternative analgesic’s (versus
epidurals) also in apen surgery

Detailed evidence evaluation
included. Immunanuirition added
a5 a recommendation

Detailed evidence evaluation
included. Fram POD 1 to discharge:
3 hoursld

limited evidence

CRE, calorectal cancer; ERAS, Enhanced Recovery After Surgery: MbAlc. hemoglobin Alc: WV, intravenous; LOS, length of stay: POD,

nausea and vomiting; TOF, train of 4.

ive day; PONL, e

* Some of the previcus preadmission iems have been r into a

an bundle. One of these items, prehabilitation, can no longer be rec-

ommended based on current evidence. Although immuncautrition has been m.:nrpamd imta the current guidelines, no spedfic formula can be recommended. Several items
have undergane content changes, 25 noted under the *Change™ heading, Par example, becawse of insufficient evidence an the optimal duration of mobilization, the recom-

mended time for v
far the af enh.

has been reduced from 6 hours per day to 3 hours per day to comply with the protocal. Recommendations froen the ERAS Scciety for
4 recovery after surgery guidslines were fully followed for 21 of 23 ERAS items. The exceptions to the grading process were the

anesthetic protocol and 'prrnpcra(r\l: optimization of coexisting comarhidity (24 and 2B).

Smoking cessation before surgeny: A total of 57 studies were iden-
tified throwgh the literature search, with 18 considered robust
enough to be included in the evidence grading. Behavioral in-
terventions for smoking cessation, particularly when intensive and
combined with nicotine replacement therapy, are effective in pro-
moting smoking cessation and reducing morbidity and mortality.*
Smoking cessation less than 4 weeks before surgery however
showed no difference in complications® However. RCTs on
smaoking cessation often suffer from insufficient statistical power
and participant heterngeneity.

Recommendation: Cigarette smokers should stop smoking and
undergo behavioral intervention, with nicotine replacement, at
least 4 weeks before surgery.

Quality of Evidence: Smoking cessation before surgery.

Mortality: Moderate.
Complications: Moderate.
Recommendation grade: Strong.

Prehobilitotion. Prehabilitation has gained prominence over the
past decade, highlighting the need for an evidence-based approach
to its implementation. However, inconsistent definitions across
studies complicate evaluation. It may involve physical exercise
alone or in combination with nutritional, psychological, or general
optimization (multimedal) interventions. Many studies also
include moncolorectal surgeries and often lack sufficient statistical
r

The literature search identified 253 prehabilitation studies, with

20 deemed robust for assessment”’ Study designs varied: 15

focused on mull:im.odal interventions and 5 on physical exercise.
Two meta-analyses™ found no significant impact on functional
capacity, complications, or hospital LOS. One RCT™ reported a 50%
reduction in complications but no functional capacity improve-
ment, whereas another™” indicated better walking capacity at 4 and
& weeks postoperatively.

Furthermore, 4 studies showed significantly improved physical
capacity,”! ** but others showed no benefit. Five studies reported
reduced complications,*>** ¥ whereas 5 found nope 2530532353
Only 2 of 6 studies on LOS™ " reported significant improvemnent.

Quality of and dati
Recommendation: Mo recommendation can be made for a
specific prehabilitation regimen.
‘Quality of evidence: Prehabilitation before surgery.
Functional capacity: Moderate evidence demonstrating con-
flicting results.
Complications: Low evidence demonstrating conflicting results.
Length of stay: Low evidence demonstrating conflicting results.

Anemia trearment. Anemia affects 30%—67% of colorectal surgery
patients and is linked to worse overall survival (hazard ratio: 1.56;
05% confidence interval [Cl]: 1.30—1.88; P< .001] and disease-free
survival. Although its role as a cause or marker of advanced disease
remains unclear, its negative impact is evident. Transfusions further
worsen tumor sutcomes, underscoring the importance of preop-
erative anemia correction.*’ Evidence supporting iron correction
includes RCTs, meta-analyses, and a population-based cohort study.

RCTs, meta-analyses, and a cohort study support iron correction.
The IVICA trial* found intravenous (IV) iron mare effective than

Guidelines ERAS
Society
Recommendations 2025
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ltems zur Compliance Behandlungskonzept ERAS®

Anasthesie

Pramedika-
tion

Antibiotika-
Prophylaxe

Anasthesie
-Protokoll
PONV-
ophylaxe

Vermei-
dung POI

Universitatsspital
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Professionen zur Compliance Behandlungskonzept ERAS®

Vermei-
dung POI

Antibiotika-
Prophylaxe

Anasthesie
-Protokoll
PONV-
rophylaxe

Nancy Langer 24.10.2026

Anasthesie
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Traditioneller Pat.-Behandlungsweg vs. ERAS® Behandlungspfad

Insuline sensitivity =
general condition

Enhanced recovery pathway

Dinner, normal sleep
Carbohydrate loading
Multimodal pain management
Zero fluid balance

Immediate feeding
Early mobilization

Days - Weeks

Preoperative Surgery

SR NPO
optimization Opioids
Bowel prep Bed rest
No nutrition IV fluid overload
Overnight fasting

Pre-OP sedation

Traditional care pathway Herold, A., Lehur, P.-A., Matzel, K.E., O’'Connell, P.R. (Eds.), 2017. Coloproctology. Springer Berlin Heidelberg, Berlin, Heidelberg.

Universitatsspital
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https://doi.org/10.1007/978-3-662-53210-2
https://doi.org/10.1007/978-3-662-53210-2
https://doi.org/10.1007/978-3-662-53210-2
https://doi.org/10.1007/978-3-662-53210-2
https://doi.org/10.1007/978-3-662-53210-2
https://doi.org/10.1007/978-3-662-53210-2
https://doi.org/10.1007/978-3-662-53210-2
https://doi.org/10.1007/978-3-662-53210-2
https://doi.org/10.1007/978-3-662-53210-2

Umsetzung Behandlungsaspekte ERAS® und Guidelines

Preadmission Preoperative Intraoperative Postoperative

Preadmission nutritional
support

Surger . .
gery Cessation of smoking
Control alcohol intake
Anesthesia Medical optimization
Nursing Preoperative information
Ljungqvist et al. JAMA Surgery 2017
Nancy Langer 24.10.2026 14 —)l —| LBJ:;\;?rsnatsspltal



Praoperative Abklarungen

ASA
Klasse

[1]
gesund /

(2]

Milde

Keine Routine-
Untersuchungen

Keine Routine-

System-Krkh / Untersuchungen
|
[3]
Schwere .
System-Krkh 3 ev. Nierenfkt

) bei Gefahr aNI

k=

14]
Lebensbe- :_‘J'
drohliche Krkh | L

Falls EKG
=12 M alt

Keine Routine-
Untersuchungen

i1 Nierenfkt. bei Gefahr
@:' von akuter NI

"N EKG falls Db.mell od.
Y Renal-CV-Comarb.

+E fix

Ev. Blutbild bei CW/renaler Krkh
Ev. Gerinnung bei Leberkrkh
Ev. Lungenfkt. bei pulm. Krkh

@:i Ew ev. Nierenfkt bei

Gefahr von aNI

!' Blutbild inkl. Tc
@ + ] +m fix

+E+mﬁx

Ev. + Gerinnung
Ev. + Lungenfkt. bei pulm. Krkh

Based on: NICE Guideling,No.45. National Guideline Centre(UK). BMJ Apr 2016 on "Routine preoperative tests for elective surgery’

Therapeutische Umschau. 2017;74(7):345-350
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Erwartung ERAS® Behandlungsaspekt intra- & postoperativ

Volumenmanagement u. Normovolamie

Fluid excess
+30

+20

10

Estimate of fluid above A
or below body weight 0.

in mis/kg (approximate
and variable) -5 e
-10
-20
Surgery
Fluid Shifts
Fluid depleted Traditional pathway IV fluids

ERAS pathway IV fluids

Minto et al. 2015

Universitatsspital
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ERAS® Ziel Normovolamie und Komplikationen Reduktion

Nancy Langer

Probleme bei zu wenig Volumen

Postoperative morbildity

B Reduced circulating
blood volume

M Increased
cardiopulmonary
complications

M Decreased renal
perfusion

M Altered coagulation

® Microcirculatory
comprgmise

m Hypoae'pia

M Release ofyreactive
oxygen speties

Y

m Mitochondrial s,

dysfunction M

m Endothelial
dysfunction

m Multiple organ
failure

Fluid deficit

Normovolaemia

24.10.2026

Probleme bei zu viel Volumen

M Hyperchloraemic acidosis

M Pulmonary oedema and
decreased gas exchange

B Splanchnic oedema
M Raised intra-abdominal

pressure
M Decreased mesenteric and
renal blood flow ’

M Decreased tissue oxygeil’ation
 Intramucosal acidosis”

M lleus ’z'

M Impaired wound healing

W Anastomotic dehiscence

M Decreased mo6bility

m Altered Eoﬁgulation

B Microgefreulatory compromise
[ | R;aftive oxygen species

‘,ITVIitochondriaI dysfunction

M Endothelial dysfunction
Hm Multiple organ failure

Fluid overload

Francis et al. 2012

17
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Erwartung an das ERAS® Behandlungskonzept

Zufriedene Patienten Zufriedenes Behandlungsteam Zufriedene Klinikmanager

Universitatsspital
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ERAS® ein personenzentriertes Behandlungskonzept am USB

Multidisziplinares Team

Anaesthe-

sie » Compliance ERAS®

Eigene Abbildung

» The Patient Activation through Community
Empowerment/Engagement (PACE)

Universitatsspital
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Erwartungen der ERAS® Patienten

Nancy Langer

QOutcomes

Strategies

To be completly free of pain at rest -

To be completly free of pain upon movement

To be completly free of nausea =

To be able to eat and drink as soon as possible = e

To be able to move the bowels as soon as possible = :

To be independently mobile in hospital as soon as possible =

To be discharged from hospital as soon as possible =

To be able to return to all daily acivities as soon as possible =

To be counselled preoperatively by nurse, anaesthetist and surgeon =

To be without any intra venous line as soon as possible =

To avoid any infection while in hospital =

To be allowed normal diet at will after the operation - J

i

0
Not importan

2
t

i 6 g 10
Score Important

Hughes et al. J Surg Res. 2015

Universitatsspital
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Psychologische Effekte der ERAS® Patienten

O\

Sorgen/Angste | .
Wartezeit bis zur Isolation Frustration Vorbereltunlg S
chir. Intervention Erschépfung besser als

warten

Verschlechterung

Gillis et al. Can J Surg 2021

"
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Personenzentrierter Support an den ERAS® Patienten

... durch Hilfe ... durch ...durch ... damit ich in

Vorbereitungen best

_ Angebote des i ester
mentaler u 9 zur Erholung fi Verfassung bin;
zuhause und fu mich erholen

kann

physiologischer Gesundheits-
Vorbereitung systems die Familie

Gillis et al. Can J Surg 2021

Universitatsspital
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Integration und Edukation ERAS® Patient im multidisziplinaren
Behandlungskonzept

Ambulante Behandlung / gt‘:;:':‘r:jal:';g / Egi:‘sstg:g’: 2l /
() : :
g‘ Zuweisung | Praop.SS ERAsﬁ Sprech- Prahab.
= vomHA Vis.Chirurgie tpre dc stunde Physio
° OP- stunde 1 stoma ERB/DFS
o Entscheid Sarkoma
@ o —
>

ERAS® Nurse u. Stakeholder
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Integration und Edukation ERAS® Patient im multidisziplinaren
Behandlungskonzept

Stationare \ Poststationar/

Ambulante Behandlung Behandlung /  Nachsorge /

(

ERAS®
Sprech
stunde

Prahab.
Physio
ERB /DB

Zuweisung | Praop.SS

vom HA Vis.Chirurge
OP-
Entscheid

Sprech-
stunde
Stoma
_Sarkoma

Viszeralchirurgie

ERAS® Nurse u. Stakeholder

[

Eigene Abbildung
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ERAS® Patient im Behandlungskonzept pra-stationar

ra-stationg

Nancy Langer

(
—>-eisung, Evaluation u. Aufklé-

ERAS® Nurse:

e- u. Sozialanamnese, Scre

— , Patientenedukation + Brosc!
Material zur Vorbereitung

RAS®-S

ol —

omaberatung, Spezialistinn
aha-Edukation Physiotherapi
ERAS®-Anasthesie PAS

\_

Interprofessionelle Teamarbeit
Pain Service
Umsetzung ERAS® Empfehlungen
ERAS® Nurse: Patientenvisite tagl.

Stationar —_—

Post- ERAS® Nurse: tel. ambulante Beratung,
tations — Follow Up, Datenmonitoring,
stationar Nachkontrolle Arzte

Eigene Abbildung

24.10.2026

Das ERAS-Programm

AY
2 3|

@: Clarunis

Universitires
St Claraspital und Bauchzentrum

; Stoma- und )
|,7Wundtherap|e
) o
\D . .
Vollstandige
Dokumentation
—/

Universitatsspital
Basel



Fokus ERAS®: Stress-Response und Prophylaxe

-———u

Nancy Langer

Malnutrition

;—i
Major
Surgery
Malignancy

| <
Immuno-
suppression
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~

Stress Response
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&

Komplikationen

J

_Lost ][ QoL |

|

Delay of J _Kosten 1 }

Treatment

: Prognose | ]
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ERAS

“w—

Peri-OP

Optimierung

Minimal-

invasive OP
. J

!

Hoffmann et al. 2018
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Prahabilitation Behandlungskonzeptes ERAS®

Addresses impairments
resulting from previous
and/or concurrent
treatment(s)*

Prepares for anticipated
stress and impairments
for pending treatment(s)

Impairment
response

Impairment
prevention

Front Oncol. 2021;10:598425 | World J Surg. 2023;47(1):86-102

« Ernahrungstherapie
 Bewegungstherapie

Multimodale Prahabilitation

* Psychologische Unterstutzung

« EvVtl. bessere Lebensqualitat

Nancy Langer

» Verbessert praoperative funktionelle Kapazitat
« Weniger postoperative Komplikationen (?)
/|« Keinen Einfluss auf Mortalitat und Hospitalisationsdauer

24.10.2026
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ERAS® Patient im Behandlungskonzept stationar

Viszeral-SS | ——>| Zuweisung, Evaluation u. Aufklarung
ERAS® Nurse:
. L Pflege- u. Sozialanamnese, Screening
Pra-stationar ERAS®-SS | —>| NRs, Patientenedukation + Broschiire:
Material zur Vorbereitung
Stomaberatung, Spezialistinnen
Beratungen | —> Préaha-Edukation Physiotherapie
ERAS®-Anéasthesie PAS
terprofessionelle Teamarb
Stationar > Pain Service
setzung ERAS® Empfehlun
AS® Nurse: Patientenvisite ta
Post- ERASP® Nurse: tel. ambulante Beratung
.. E— Follow Up, Datenmonitoring,
stationar Nachkontrolle Arzte

Nancy Langer

Eigene Abbildung

24.10.2026

Guidelines ERAS® : Grundlage fiir Verordnungen bei Colorektal- u. Pankreaseingriff

¥
gl
£l

Tarmurbaramng

80, Pubs, Temparaty

g

Butmdar

Diabesier: Nachspritzscrema

48 &

g
B2h et

S T
Physicthoragis: ATG.

‘Hintwes : Alle ERAS Standard Verordnungen

iancy Langer, Fachinput Viszeraichirurgie 2023

B, Allergien, i angepasst.

26022024 14
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ERAS® Empfehlungen im Behandlungskonzept intraoperativ

Intraoperativ
]
12. STANDARD ANAESTHETIC
PROYTOCOL _
13. FLUID NORMOVOLAEMIA |
| WEAK
14 NORMOTHERMIA | Gy ™ STRONG
15 MINIMAL INVASIVE SURGERY _
AN
. LOW MODERATE HIGH

Nancy Langer

Postoperativ

17. MO GASTRIC DEAINAGE
18 MULTIMODAL ANALGESIA |
19, TROMBOPROPHY LA XIS |
200 FLUID NORMOVOLAEMIA -
2L URINARY CATH 13D |
22, PREVENT HYPERGLY CAEMIA |
23, POSTOPERATIVE NUTRITION |

24, EARLY MOBILISATION

LOW MODERATE

HIGH

WEAK
B STRONG

24.10.2026 29
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ERAS® Monitoring Daten Flissigkeitsmanagement intraop. bis 24h

Fluids on day of surgery, postop, Colorectal Fluids on day of surgery, postop, Colorectal
1600 1600
1449 1421 1421
1400 1400
1255 1255
1200 1200
993 993 Jahr

Jahr 1000

1000 m 2023

W 2022

— 2024
= m 2023 800

g 800 S 726 = 2095

W 2024

2026
600 m 2025 600
400 400
200 200
0 0

Datenauswertung April 2026 Langer/Kohler
Universitatsspital
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ERAS® Monitoring Flissigkeitsmanagement u. Gewicht Tag1-3

2.50

2.00

1.50

kg

1.00

0.50

0.00

Nancy Langer

-88.80

2023

Weight Change Pod 1-3, Colorectal

1.99
1.85
.58
W Mittelwertvon Weight change day
1
| Mittelwert von Weight change day
1.0 2
.96 | Mittelwert von Weight change day
| .91 3
2024 2025 2026

Datenauswertung April 2026 Langer/Kohler

24.10.2026

Reduktion Infusionsmenge i.v.
Per os Flussigkeitsaufnahme
Mobilisation

Gute Schmerztherapie (Pain Service) !

\I | Universitatsspital
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Pflegerische ERAS® Items pra- und postoperativ

Physiologische Stressreduktion

Nancy Langer

ine u. Nahrstoffe
NRS > 5
nonutrition

Preload

loading mit Preload all
nten (cave Diabetiker)

Effekte friher Mobilisation?2
Reduktion Pneumonie
Reduktion TVT
Wundheilung
Stuhlregulierung

lO P-Tagl
.’OP-Tag '

mﬂp) 'OP-Tag l
oG 2 Q
X

WC

ERAS® Broschiire 1

Universitatsspital
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Dokumentation und Leistungserfassung ERAS®

B8 Aufenthalt \ Anamnese global | Pfiege-Sozal-Anamnese (ALT) | £ Verlauf | 4, Labor | Formuiare | Briefe | [ Termine | Shudien | 8 stammdaten

I Kurve | B Anordnungen | Anamnese aktuel | Aktusle Anamnese (ALT)

Kurve | 7 | Ober |

]

81,5 kg (+3.5kg), 164 cm, BMI:

30.3kg/m?, KOF: 1.93m?

|Mm Kontrollen

richt bestimmt

| Patiente

pro Schicht

Diagnose richt dokumentiert

2602, 27.02. 28.02. 01.03. 0203 0303. 04.03

05.03. 06.03. 07.03. 08.03. 09.03.

Standardiberwachung 6xTag

e Ristko M oees: Siandardabennachung 6xTag

10.93. pCA: Standardiberwachung 6xTag

1xTag

52 16.03.2023 (108)
20

Allg. Status | Disgnosen| Eintitt Schnelle Verordnung: Testpatient, Viszeralchirurgie

OXYNORM Tropfen 10 mglmi
Obstipations Reserve
Mavicol Plv

Duphalas - Siup.

Feigensiup

Laxoberon - Tropfen

Adalat retart Ret Tal

Nitroderm TS 10mg/24h.
Diverse - Reserve

Lasix Inj 10 mg

Ringer Lac 250 ml als Bolus
Thromboseprophylaxe

Torem Fimtabl 5 mg 2xigl
Infusionen zum Offenhaken
Grundinfusionen

ERAS

Einschluss in ERAS-Standard

Vitzlparameter 1x/Tag

‘T links (Segmentll.lll. ). s I und Reserven Paragol N Emuls Fragmin Inj Lés 2500 IE/0.2ml Vitalparameter 3xTag
ermine
S vitalparm Biutzucker 3x/Tag Obelkeitsresarve Fragmin Inj L3s 5000 IE/0 2ml Vitalparameter 6x/Tag
HF BD T Schmerz Kontrolle 1x/Schicht Motum Fimtabl 10 mg Ermahrung ‘Gewncht Txtgl.
240 240 430 80
gig %ig :gg ;3 Kontrole 2xTag Paspertin Inj. Lés 10 mgi2ml Fresubin Protein Energy 1 F1. (3xtgl} Schmerzkontrobe 1x Schicht
2 B HE & mCAM-ED bei Eintitt >= 85 Jahre Paspertin Fimtabl 10mg sErgEliE e DMS - beide Beine bei PDK
i i i H 3 DOS Pasperin Tropfen 10 mg Augmentin 2.2 gr. KI 3xgl. Spiometrie 4x/Tag
153 153 395 a5
140 140 330 an COVID-Sereening Ondansetron Tabl 4 mg Augmentin 625 mg Tabl 3xtgl. Nauseasoore
128 128 385 S
118 115 380 30 Weitere Massnahmen und Emshrung Ond Teva Inf Brufen Fim 3igl, Trinkzettsl
103 103 375 =
4 4L 3t 4 BIPAP 3 x tgl. 3 30 min. HZReserve Ciproxin Lackiabl 500 mg 2xgl, Ein-/Ausfuhr (Bianz)
H E % v EinAusfuhr Bianz (24 sidl) NITROGLYCERIN Seuk Kaukaps 0.8 mg  Moviprep sinmalig Ziel Dwrese (nur OP-Tag}
40 a0 350 0 iz "
£ HE S Tesny Zuid e HER A Diurese - Oberwachung Morphin HCL Sintetica 10mg/ml DAFALGAN Fimtabl 500 mg 4xtgl Pr3-OP-Tag: Preload 20422 Uhr
reignis
Puls Jmin > > > Nichtermn Dyspnoe-Reserve. Dospir Inhal Lés 4xtgl. \OP-Tag: PreLoad 2h vor OP
Blutdruck mmbg| 2 7 7 1. WasserTee 02 iber Nasenbrlle bei Bedarf, max. 2 Flagyl Fimtabi 500 mg 3xigl. Breig-Viszeral (Tag 1)
Temperatur ¢ 2 ? 2. Breig viszeral 02 ber Nasenbrile bei Bedarf, max. 4 HEPARIN (Di) Therapie und Prophylaxe  Aufbaukest (Tag 2)
Atemfrequenz Imin 3. Aufbaukost DospirInhalaton Kaium Efferv. Br tsbl 30mmal 3xtgl Wahkost (sb Tag 3)
Schmerzen (Ruhe/Belastung) 4. Wahlkost Unruhe Reserve KCL Ret.Drag. 10 mmol 3ugl postoperative Infusionen
= Verlaufsparameter - )
02-Sattigung (5p02) 2 > 5 SchmexzReserve Quetapin Kaps Smg KCL Ret.Drag. 20 mmol 3xigl. Anzlgesie
5 B DAFALGAN Fimabl 1 g Temesta Tabl mg Lasix Inj 10 mg gl Antiemetische Therapie
Kostform Oral- Wasser/Tee Paracetamal Sintetica 19/100ml Haldol Tabl 1mg Marcoumar Tabl 3 mg Fragmin Inj Lé 2500 IE0.2ml
Stuhlgang/Erbrechen Noualgin Tropfan 0. 5g/ml e Meronem 1 gr. Kl 3xgl. Fragmin Inj Lés 5000 IE/0.2ml
Nmzen_ _ Novalgin Fimtabl 500 mg Redormin Fimtabl 500mg e Creon 40000 Ul (3xtglh-p.o.
ZZugéinge, Sonden und Dra
Novalgin Inj Lés 1ge/2ml Stilnox Tabl 1 NaCL 0.9 % Inhal dxtgl. Magnesiocard Gran Smmol °
D (Blase) 420 ol Lol g i) g (2xglp.
EasyFlow links) 20 Brufen Fimtabl 400mg Seresta Tabl 15mg Novalgin Tropf dxtgl Magnesiocard Gran 10mmol {2xtglkp.o
G oml Tramal Tropfen 100mg Temesta Tabl 1mg Novalgin Fimtabl 1gr. 4l Pantozal Fimtabl 40 mg (11glh-p.o.
Redon mit Sog links) 420 ) hi Fieber Aeserve Pantazel Fimtabl 40 mg gl Fresubin Pratzin Energy 1F1. (OP-Tag)
Menge ml Morphi h Dafalgan Fimtabl 1g Pantazol Fimtabl 40 mg Zxgl Fresubin Protein Energy 1FL. (2xgl)
Farbe
o o Targin Retard Tabl 5 mg/2.5 mg Novalgin Inj Lés 1gri2ml ParagolValverde - Mix Jrigl. CLAB - Sdie
ZVK 3 lumig V. subclavia) = Targin Retard Tabl 10 mg/5 mg Paracetamol Sintetica 1g/100mi Tazobas 4.5 gr. Kl 3xigl Interventonsgruppe
419 Temgesic Subling, Tabl 0.2 mg Blutdruck Reserve Torem Fimiabl 10 mg Txtgl, Kontolgruppe
Trinkzettel 418 I
)
L] L o = 7 ISM it | = ’

enutzer Station Patient | Medil

tion  Anordnung

Schnelll Freigabe AlteKurven Pre

b

)

Laber (Dorner) Archiv-View ISMED Diagnostik Order Entry Dashboard Reanimation Gerdte Formulare Diagnosen Verlauf Briefe Aufrufe  Covid

B Auferihait | Anamnese giobal | Pfiege-Sozial-Anamnese (ALT) | AN Verlauf

2
Selbstpllegeindex
Fisiko Mangelemahnng | nicht berechenbar
Preumoniesisiko
Elemente der Piegeplanung
[~} He

e | T Ancrdungen | Anamnese

#Labor | Formulare | Briefe | [ Termine | S'uknl & stammdaten

on Plegeplan | £94-4C
Verwimheit /Delir/Demenz
Sturmisiko

Dekubitusrisiko

mgen b

zeigen

2802 0103 0203 0303 0403 0503 0503

07.03. 0203 09.03

1003 1103 1203 1303, 1403, 1503 1603 1703 1803 (1903 2003, 2103, 2200, 2303 2403 2503 2608, 2700

[® 5o 15.03.2023 (110) [£  Mo20.03.2025 (111) [®  Diziesz0s (112) [£ miz2.05.200 (113)

-~ Ko h

Ot der persinbichen Hygiene

I | | |

® ERAS - Ko

@ Op-Tag: Abendtoilette am Lavabo

o~

@ Post-Op Teg 1-3: Korperpflege am Lavabo

? Probleme auswahlen Testpate

7 Bithe wishlen S dhe Probleme oder Ziske aus.

@ Post-Op Teg 4-Austritt: K& am Lavaba/Duschen
Orpedy wornachbereiten

| Teilkpenasche durchfihen

_® Patientin benotigt ene spezielle Mundpflege

Patientin bendtigt Hilfe bed der Mundpflege

: SPF An-Auskleiden Oberkorper - stark beesntrachtigt

@ SPF An-jAuskleiden Unterkdrper 1: keine Fahigkeit

SPF 2 stork beeintrachti

FA® 0o-Tog: Abendioiette an Lavabo

Ssl. anziehen

EA® Post-0p Tag 1-3: Kerperpfiege am Lavabo

g durchfiihren

EA® Post-Op Tag 4-uswitt: Kivperpfiage am Lavabo/Dusthen

1

Bettwasche wechseln

l @]  informatonen nr Emshrung

=] ju

® Erschopfung/Fatigue 2: nur einzelne kleine Aktivitéten moglich
® Gl z -

nb.

L] - 4

2 gering

® SPF g2 stark

® SPF Ve der

2 stark

@ Vemndertes Gangbild n.b.

- Erna!

lerer

® Energic/ Na 2 erhoht]|
® Flissigkeitserginzung 4: mehr als 1500 ml

® Kiinstli 3 1. im Aufbau

[ ] ihrung: shrung 1: Ja

L MS/FRG

bei nasaler

Verband Sonde wechseln

L] “

.. ge g 4

g (bis 50% TB)

R - -

Nancy Langer

Benutzer Station Pa

1 Planung  Schnellpl

D

= B’ o L =
u Pllege Aufrufe  Covid Zertifikat Starnmdatenblatt | Aktualisieren Drucken Abmelden

24.10.2026

_\I I I Universitatsspital
71 |Basel



ERAS® Patient im Behandlungskonzept poststationar

Viszeral-SS | —>»| Zuweisung, Evaluation u. Aufklarung
ERAS® Nurse:

.. .. Pflege- u. Sozialanamnese, Screening
pra-statlonar ERAS®-SS —_— NRS, Patientenedukation + Broschiire u.

Material zur Vorbereitung; Protein
l' Sarkoma-,Stomaberatung
> Praha-Edukation Physiotherapie
Beratungen ERAS®-Anasthesie PAS

Interprofessionelle Teamarbeit
stationar —_— Pain Service
Umsetzung ERAS® Empfehlungen
ERAS® Nurse: Patientenvisite tagl.

S® Nurse: tel. ambulante Berat
Follow Up, Datenmonitoring
Nachkontrolle Arzte

post-

stationar

-
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Effekt ERAS® auf die Quality of Life

Return to Intended Oncologic Treatment / RIOT (Ruckkehr zur beabsichtigten onkol. Nachbehandlung)

Current Oncology Reports
Fig. 1 Possible scenarios and Cancer Preoperative Surgery Short temm RIOT Expected
expected outcomes after the diagnosis  optimization postoperative Long term
application of ERAS elements Precperative s o
in cancer surgery prehabilitation P g
Pracperatie anemia Qutcomes
oplirization

Pracperative nutritional
optimization

O ° NOT DELAYED ° OPTIMAL °

DELAYED

Optimaler
Zeitverlauf

ERAS PATHWAY

MO ° NOT DELAYED o SUBOPTIMAL o

Zeitverlust

USUAL CARE

Javier Ripolles-Melchor, Current Oncology Reports published 11. April 2022
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Nancy Langer

Economic Evaluation

Effekt Kostenersparnis mit ERAS®

RESEARCH « RECHERCHE

An economic evaluation of the Enhanced
Recovery After Surgery (ERAS) multisite
implementation program for colorectal surgery

in Alberta
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Background: In February 2013, Alberta Health Services established an Enhanced
Recovery After Surgery (ERAS) implementation program for adopting the ERAS
Society colorectal m.udx:]me\ into 6 sites (initial phase) that perform more than 75%
of all colorectal surgeries m the prov ince. We conducted an economic evaluation of
to not only d its cost-effectiveness, but also to inform stravegy
for the spread and scale of ERAS to other surgical protocols and sites.

this initiati

Methods: We assessed the impact of ERAS on patents’ health services utlization
T 1

(HSU; length of stay [LOS], readmissions, emergency department visits, general

practitioner and specialist visits) ult hin 30 days of dluh.!rge |}\ L\Jmpsaml

post-ERAS groups using mulil ive hinomial re 5. We estn

net health care costs/savings and the return on investment (ROT) associated with

those impacts for post-ERAS patients using a decision analytic modelling technique.

5. ERAS was

ts. However,

Results: We included 331 pre- and 1295 post-ERAS patients in our anal
associated with a reduction in all HSU outcomes except visits to spe
anly the reduction in primary LOS was significant. The nep hea
estimated at §2 200 000 (range $1 191 000-83 301 000), of S1768 (range $9 )—s-’(ﬂ‘)]
per patient. The probability for the program to be cost-savi o
of ROL every 51 mvested in ERAS would bring 838 (range 52 4—5\ 1) in return.

Conclusion: The initial phase of ERAS implementation for colorectal surgery in
Alberta is cost-saving. The total savings has the potential to be more substantial when
ERAS is spread for other surgical protocols and across additional sives.

Contexte : En février 2013, les Services de saneé de I'Alberta ont mis en place le pro-
gramme ERAS (Enhanced Recovery After Surgery — récupération postchirurgicale
améliorée) dans le but de faire adopter les lignes directrices en matiére d'interventions
colorectales de la ERAS Society a 6 émblissements (premiére phase) oi sont prati-
quées plus de 75 % des interventions chirurgicales colorectales de la province. Nous
avons réalisé une évaluation économique du programme, non seulement pour en
mesurer la rentabilité, mais aussi pour élaborer une stratégie visant 3 étendre le pro-
gramme ERAS & d"autres protocoles chirurgicaux et services de chirurgie
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Enhanced recovery after surgery (ERAS) in colorectal surgery:
implementation is still beneficial despite modern surgical
and anesthetic care
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Daniel C. Steinemann’-2
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Abstract

Purpose Enhanced recovery after surgery (ERAS) protocols have shown beneficial outcomes in the last 20 years. Neverthe-
less, simultaneously implemented technical improvements such as minimally invasive access or modified anesthesia care may
play a crucial role in optimizing patient outcome. The aim of the study was to investigate the effect of ERAS implementation
in a highly specialized colorectal center.

Methods This is a propensity score matched single-center study comparing the short-term outcomes of patients undergoing
elective colorectal surgery in a society-indepedent ERAS program from January 2021 to August 2022 to standard periopera-
tive care from January 2019 to December 2020.

Results Four hundred fifty-six patients were included in the propensity score matched analysis with 228 patients per group
(ERAS vs_ standard care). Minimally invasive access was used in 80 2% vs. 77.6% (p = 0.88), and there were 16.6% vs. 13.8%
(pp = 0.92) rectal procedures in the ERAS and standard care group, respectively. Major complications occurred in 10.1%
vs. 11.4% (p = 0.65) and anastomotic leakage demanding operative revision in 2.2% vs. 2.6% (p = 0.68) in the ERAS and
standard care group, respectively. ERAS lead to a lower number of non-surgical complications compared to standard care
(57 vs. 79; p = 0.02). Mean length of stay (LOS) and mean costs per case were lower in ERAS compared to standard care
(9.2 + 5.6 days vs. 12.7 + 7.4 days. p < 0.01: costs 33.727 + 15.883 USD vs. 40.309 + 29.738 USD. p < 0.01).

Conclusion The implementation of an ERAS protocol may lead to a reduction of LOS, costs, and a lower number of non
surgical complications even in a highly specialized colorectal unit using modern surgical and anesthetic care. (ClinialTri
als.gov number NCT05773248)
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Herausforderungen und Schlussel zum Erfolg

Herausforderungen

= Erkennen und Aufbrechen alter Routineprozesse in den Berufsgruppen
= Kontinuitat

= interprofessionelle Zusammenarbeit

= Schnittstellenmanagement

= Strukturen

Schlussel zum Erfolg

» Prastationare Vorbereitung mit Screening und Optimierung
= Zeit fur Patientenedukation
= Ressource ERAS® Nurse als Dreh- und Angelpunkt

= Intensive interdisziplinare und interprofessionelle Zusammenarbeit, d.h. gute Zusammenarbeit im multidisziplinare
ERAS®-Team u. den weiteren Stakeholder, insbesondere der Fachvertretung Pflege ERAS® Anasthesie l

Universitatsspital
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Take Home Message

,ES ist doch an der Zeit, nicht standig nach
neuer Evidenz zu suchen, sondern die
bekannte Evidenz erst einmal effizient
umzusetzen!”

- Henrik Kehlet
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Vielen Dank fur Ihre Aufmerksamkeit

Kontakt

Nancy Langer, BScN BFH
ERAS Nurse u. Koordination

Viszeralchirurgie USB / Clarunis
Universitatsspital Basel
Spitalstrasse 21

CH- 4031 Basel

Tel: +41 61 328 42 99

Universitatsspital
Basel
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lhre Fragen...

Universitatsspital
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