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Abstract
Purpose The aim of this review is to present an anesthesiological overview on surgical safety for radical cystectomy imple-
menting the cornerstones of today’s rapidly evolving field of perioperative medicine.
Methods This is a narrative review of current perioperative medicine and surgical safety concepts for major surgery in 
general with special focus on radical cystectomy.
Results The tendency for perioperative care and surgical safety is to consider it a continuous proactive pathway rather 
than a single surgical intervention. It starts at indication for surgery and lasts until full functional recovery. Preoperative 
optimization leads to superior outcome by mobilizing and/or increasing physiological reserve. Multidisciplinary teamwork 
involving all the relevant parties from the beginning of the pathway is crucial for outcome rather than an isolated specialist 
approach. This fact has gained importance in times of an ageing frail population and rising health care cost. We also present 
our 2019 Cystectomy Enhanced Recovery Approach for optimization of perioperative care for open radical cystectomy in 
a high caseload center.
Conclusions With the implementation of in itself simple but crucial steps in perioperative medicine such as multimodal 
prehabilitation, safety checks, better perioperative monitoring and enhanced recovery concepts, even complex surgical pro-
cedures such as radical cystectomy can be performed safer. Emphasis has to be laid on a more global view of the patients’ 
path through the perioperative process than on the surgical procedure alone.

Keywords Perioperative medicine · Patient safety · Radical cystectomy

Introduction

In recent years, attention on perioperative medicine has 
increased considerably [1]. By definition, it is a proactive 
multidisciplinary effort and shared decision-making process 
involving anesthetists, surgeons, nurses and physiothera-
pists. It starts from the moment of contemplation of surgery 
and lasts until full recovery [2–4]. The aim of periopera-
tive medicine is to deliver the best possible pre-, intra- and 
postoperative care to meet the needs of patients undergoing 
major surgery [1]. Perioperative care pathways to optimize 

patient experience of care, safety and outcome have gained 
acceptance [3]. In times of increasingly complex medical 
needs, an ageing population with a substantial amount of 
comorbidities and the economic pressure in health care, it is 
of crucial importance to pay close attention to every single 
step of patient care for surgery.

Radical cystectomy (RC) is a highly complex major 
abdominal surgery and a multidisciplinary approach is par-
amount to achieving optimal outcomes [5]. A cornerstone 
in the practice of anesthesia is the goal to improve patient 
safety and reduce avoidable harm. However, while harm 
directly attributable to the conduct of anesthesia has become 
rare (< 1 in 50,000 mortality), there is arguably an epidemic 
of avoidable harm after major surgery with dramatic varia-
tion in patient outcomes between institutions and nations [1]. 
In this review, we give an overview on general principles of 
optimal perioperative care followed by implications for the 
setting of radical cystectomy and on how to make this safe 
procedure safer.
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Perioperative medicine as a continuous 
pathway

Ideally, perioperative care would be organized as a standard-
ized pathway starting in the outpatient clinic when indica-
tion for surgery is made until the patient returns to his full 
functional recovery at home [6]. There are many obstacles 
and challenges for reaching this integrative approach to 
delivering care for "a single operation", and it is key that 
care providers focus on the bigger picture and not only on 
the surgical procedure alone. For this, it is crucial that the 
surgeons and anesthetists consider themselves as one perio-
perative team rather than isolated specialties (Fig. 1) [7].

Bundled care

The concept of “bundled care” has been big news in the 
last few years [8]. This is an episode-based payment where 
hospitals are reimbursed for the expected costs for a defined 
episode. At the same time the hospitals are accountable for 
all costs of care for 90 days after the index surgery, whether 
or not related to the original episode. The first major wide-
spread program in the USA has shown a reduction of cost, 
decreased length of stay, better mobility, more patients going 
directly home, and decreased re-admissions at 90 days for 

patients who had a bundled care compared with those who 
did not [9]. In some ways, this has been an accelerated lesson 
in perioperative medicine to understand the complications 
and problems that arise in the extended perioperative period. 
This approach has also been successfully used in The Neth-
erlands and Sweden, where it leads to a 33% reduction in 
complications after surgery and a 17% reduction in cost [8].

Until not too long ago, the surgeons and anesthetists in 
charge did not see the patients until their admission the night 
before surgery. Operations in high-risk or elderly patients 
were cancelled on the day of surgery due to lack of fitness 
or preparation; many others proceeded without adequate risk 
assessment, discussion or modification [6]. Many patients 
suffer complications including death following surgery. 
These adverse events have occurred due to lack of time or 
care, insufficient communication, lack of adherence to sim-
ple checklists or guidelines, frustrating teamwork or missing 
optimal preoperative assessments. Although great progress 
has been made in surgical techniques, anesthesia, analge-
sia and perioperative care, complication rates after major 
surgery remain above 30% [10, 11]. Many of the above-
mentioned complications could be avoided or reduced by the 
concept of perioperative medicine where all these specialties 
and steps are considered to be one process as a whole rather 
than separated single steps (Fig. 1).
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Fig. 1  The modern perioperative pathway
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Preoperative optimization

Assessment and investigation

The goal of preoperative assessment (POA) is to facilitate 
risk assessment of the individual surgical patient through 
targeted investigations leading to appropriate decision-
making and allocation of perioperative resources to ben-
efit recovery from surgery and long-term outcome.

The surgery specific risk for any given patient will rise 
with increasing surgical complexity. Mortality rates for 
different surgeries vary. The level of investigation should 
reflect this. The National Institute of Health and Care 
(NICE) has developed a surgical grading system [12]. 
In this system, radical cystectomy is a graded "major or 
complex surgery" (surgery severity 4 on a scale 1–4), and 
the risk for perioperative complications is high. Patient-
specific risk consists of the severity of individual chronic 
medical conditions and is important to POA. The Ameri-
can Society of Anesthesiologists (ASA) classification 
provides a grading system to give an immediate assess-
ment of a patient’s clinical state.

Overall complication rate for elective non-cardiac sur-
gery is 7–11% with a combined mortality of 0.8–1.5%, 
whereof 42% arise from a cardiovascular cause [13]. 
Renal failure is identified as an independent risk factor 
for morbidity and mortality perioperatively [14]. Patients 
with preexisting pulmonary disease such as chronic 
obstructive pulmonary (COPD) disease are at high risk 
for postoperative pulmonary complications [15]. Further, 
uncontrolled diabetes mellitus can cause life-threatening 
conditions such as electrolyte imbalances, dehydration 
and wound infection [16].

Comprehensive history and physical examination remain 
the most basic tools, yet they are the initial steps to pre-
operative evaluation and are decisive for the thoroughness 
of further preoperative investigations. For cardiovascular 
assessment and management, the European Societies of Car-
diology (ESC) and Anaesthesiology (ESA) have published 
guidelines on risk assessment-based cardiac evaluation pre-
operatively [17]. To guide preoperative testing, the NICE 
has reviewed the use of routine tests for elective surgery 
considering ASA status and surgery specific risk, and pub-
lished a practice guideline [18].

To involve the anesthetists as early as possible after 
surgical indication leads to target-oriented laboratory 
and functional testing prior to surgery according to these 
recommendations. It is important to focus investigative 
resources wherever preoperative intervention and subse-
quent optimization will direct and/or improve manage-
ment and outcome without delaying surgery in case of 
oncological cases.

Patient optimization before surgery: multimodal 
prehabilitation

There has been a growing realization that successful sur-
gery is not dependent solely on the operation but rather on 
how well the patient is able to return to a physically and 
psychologically healthy state. Later, evidence emerged that 
poor physical fitness was associated with adverse outcomes 
following surgery [19]. At 3 months after major elective 
surgery, up to 50% of patients still demonstrate any degree 
of disability [20]. When the impact of abdominal surgery is 
evaluated using measures of functional capacity, only 30% 
of patients had recovered to preoperative levels at 8 weeks 
and 50% at 6 months after surgery [20, 21]. Perioperative 
medicine has built on this and is now understood to encom-
pass the patient-centered, multidisciplinary and integrated 
medical care of patients for the pre- to the postoperative 
care, until full recovery [22].

Preoperative modification of the high-risk patient 
includes both lifestyle and medical optimization of comor-
bidities. The term prehabilitation has emerged to describe 
the identification of impairments and then provide interven-
tions that promote physical (with endurance and resistance 
exercises), metabolic (nutritional supplements) and psycho-
logical health (stress reduction) to reduce the incidence and/
or severity of these impairments [23]. Several original stud-
ies and systematic reviews show a positive impact of preha-
bilitation on physical function, quality of life, postoperative 
complications and length of hospital stay [24–27]. There 
is evidence suggesting these findings are also observed in 
patients undergoing radical cystectomy [28].

Old, older, your patient: the elderly are not simply 
old adults

The annual percentage of surgical interventions in the last 
30 years has almost doubled for men and women aged 
75–84 years. In addition, the elderly undergo surgery four 
times more often than the rest of the population, thus in 
the near future a major proportion of patients presenting for 
surgery will be aged older than 65 years, with a substantial 
number older than 85 years [29]. Elderly patients tend to 
have more postoperative complications and a longer conva-
lescence; surgical morbidity and mortality increase and rise 
sharply after the age of 75 due to reduced functional reserve 
(frailty) [30].

However, is there an age limit to label a patient as “too 
old for surgery”? The severity of preoperative comorbidities 
is a far more important predictor of postoperative adverse 
outcomes than chronological age [31]. Hence, biological age 
which is the result of pathophysiologic ageing processes, 
comorbidity and genetic factors, seems to be a better pre-
dictor of the degree of fitness and performance of a person 
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during illness (comprehensive geriatric assessment) [32]. 
Frailty significantly increases the risk of postoperative com-
plications, prolonged hospital stay and institutionalization 
in older patients. Frailty also improves the predictive power 
of the ASA score. In frail RC patients, the 30-day mortal-
ity and incidence of Clavien–Dindo grade IV complications 
increased by a third compared to non-frail patients [33]. 
Therefore, we do not have a chronological but rather a bio-
logical age limit for radical cystectomy.

When planning elective surgery in elderly patients, the 
decision should take into account their risk of postopera-
tive cognitive dysfunction and the impact it may have on 
their quality of life [34]. Postoperative delirium is associated 
with greater cost, longer length of stay, complications, poor 
recovery, institutionalization, and mortality [35]. It has been 
shown to be preventable in up to 40% of patients through 
simple perioperative measures [36]. Proactive geriatrics 
consultations have been reported to reduce the incidence of 
delirium [37]. Perioperative steps to reduce the incidence of 
delirium include the administration of dexmedetomidine (a 
highly selective α2-adrenergic receptor agonist), avoidance 
of excessively deep anesthesia, avoidance of psychoactive 
substances (i.e. benzodiazepines), restricted administration 
of opioids perioperatively, and adequate hydration.

Malnutrition is associated with increased morbidity, pro-
longed hospitalization and re-admissions, prolonged surgi-
cal recovery and poorer quality of life. It is suggested, that 
nutrition therapy is provided in all at-risk patients to mitigate 
potential malnutrition-induced complications throughout the 
perioperative period [38].

Finally, the co-management of older surgical patients 
with geriatric physicians like the proactive care of older peo-
ple undergoing surgery (POPS concept) has shown improved 
outcomes [39].

Safe in the hand of the anesthetist—really?

The anesthesia domain is in many ways similar to aircraft 
cockpits where effective performance demands expert 
knowledge, appropriate problem-solving strategies, and 
fine motor skills. The death rate from anesthesia alone, 
while once feared, is now extremely low, 0.06% for general 
anesthesia deaths reported in the 5th National Audit Pro-
ject [40]. Anesthetists have always been leaders in patient 
safety, perhaps because of the immediacy and the fatality 
an error can result in. Understanding how to reliably deliver 
best practice care using established anesthetic techniques 
is of paramount importance [41]. Advances in anesthesia 
has for a long time, and will continue to involve analyzing 
failures and formulating strategies to address them. Work is 
focused on continuous improvement, a better understand-
ing of patient outcomes, and delivery of the highest qual-
ity of care through education and training, audit, incident 

reporting, and the setting of standards. The establishment 
of the Anesthesia Patient Safety Foundation in the USA was 
a notable milestone in this process. Perrow [42] and Rea-
son [43] have been influential in informing the adoption by 
anesthetists of the concepts of system thinking [44], inci-
dent reporting [45], and root-cause analysis [46]. It is now 
recognized that accidents occur, because of the complexity 
and the latent factors that set-up humans to fail [43]. The 
“blame free culture” made practitioners feel safe to report 
their errors, knowing that the aim is to improve safety rather 
than to blame individuals.

Further, great progress has been made through engineer-
ing and technology. However, few problems remain, which 
are not simply avoidable by advancements in engineer-
ing. Medication error is one of them. A recent major study 
found that 1 in 20 perioperative medication administrations 
resulted in a medication error, an adverse drug event or both 
[47]. It has been advocated to formally check every medica-
tion before administration [48]. Several recommendations 
for system improvements, such as bar coding or use of dif-
ferent sizes of syringes, or different color labeling have been 
proposed and already partly been implemented. However, 
further work is required to gain a better understanding of 
exactly how it is used in real work and why workarounds 
may occur [47, 49].

Similarly, using the World Health Organizations’ Surgical 
Safety Checklist is strongly supported by evidence [50]. An 
active decision not to engage with these practices is difficult 
to construe as an error and we believe that patients reason-
ably expect anesthetists to keep up with important develop-
ments on safety.

Anesthetists work in teams and evidently, insufficient 
teamwork and communication is another source of error 
[51]. Studies show that 25% of operation room communi-
cations failed, resulting in inefficiency, waste, delay, ten-
sion, and procedural error [52]. Observational work reports 
failure to communicate critical information in postoperative 
handovers (e.g. allergies) [53]. The more frequent informa-
tion is shared the less complications occur [54]. Good lead-
ership and well-functioning healthcare teams are linked to 
improved patient safety [55]. One of the explicit aims of the 
WHO Surgical Safety Checklist is to improve teamwork, 
through introduction of team members and sharing of infor-
mation about the patient. This may underlie much of this 
checklist’s dramatic impact of patient safety [50].

Implications for the perioperative management 
of radical cystectomy

The aim to bring together the patient’s values and prefer-
ences with the physician’s expertise to determine the best 
care package for the individual is called shared decision-
making. Preferences appear to be changing over time: 43% 
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of analyses conducted before the 1990′s found that a major-
ity of patients preferred to participate in decisions, compared 
with 71% of analyses in 2000–2007 [56]. The concept has 
been known for a while [57], which is more an advisory 
discussion rather than a simple informed consent.

Directing attention to the role of the anesthetist in the 
entire perioperative pathway highlights the fact that deci-
sion-making is not a discrete event, but a temporally unfold-
ing process [58]. This begins well before the anesthetist 
becomes involved and does not stop when the patient leaves 
the recovery room.

Modern shared decision-making pathways should include 
the referral to a high caseload center for radical cystecto-
mies. Following indication, an anesthesia attending should 
be notified right afterwards, get the interdisciplinary infor-
mation, provide expectation counseling and complete the 
preoperative assessment. Patients are then advised to engage 
in physical exercise at home prior to surgery. Smoking ces-
sation has to be suggested immediately. Further measures 
concern the nutritional status. A prescreening according 
to the Nutritional Risk Screening 2002 is performed and 
if necessary an oral nutritional therapy is initiated. By get-
ting the complete patients’ history and results of all clinical 
investigations (e.g. transthoracic echocardiography, cardio 
pulmonary exercise testing CPET) usually weeks before the 
planned surgery, there is sufficient time for additional blood 
work and/or tests if indicated. CPET is an integrative multi-
organ assessment to a ramped increase in exercise stimulus 
and thus provides valuable information about functional 
reserve. This is of importance as impaired preoperative car-
diopulmonary reserve has been associated with increased 
postoperative major complications and use of critical care 
resources [59]. In case of anemia, intravenous administra-
tion of iron is implemented. This is organized in an ambu-
latory setting and revised by the anesthesiologists prior to 
hospital admission to minimize admissions of patients not 
suitable for surgery and hereby generating unnecessary cost 
and administrative effort. Furthermore, a smaller team of 
attending anesthetists for urologic surgery helps to ensure 
communication of upcoming challenging patients due to 
certain comorbidities.

Shared decision-making pathways should clearly define 
a lead surgeon and anesthesiologist, who will be directly 
involved in the perioperative period. The same leading 
anesthetist should be involved in the ward rounds for pain 
management the following days. This way there are as few 
handovers as possible. From the surgical side, there should 
also be one senior urologist in lead during the whole hos-
pitalization. The two disciplines have a close communica-
tion and know each other’s pitfalls in the treatment. The 
important role of teamwork with good communication as 
emphasized by Weller et al. [7] and the importance of 
continuity with constant treating physicians as opposed 

to changing teams like in former days [6] is well imple-
mented in our treatment path. Further details are presented 
in Fig. 2.

A cornerstone of perioperative care is fluid manage-
ment. Fluids have to be considered a drug and, therefore, 
have to be administered for a clear indication at the right 
point in time and with the optimal choice and amount of 
fluid. These issues have been intensively debated about 
lately. Main indications are substitution of baseline needs 
and replacement of fluid loss. Different studies have shown 
that a restrictive fluid management can reduce complica-
tions as well as duration of hospital stay [60, 61]. This has 
been included in the current ERAS guidelines [62]. How-
ever, the recently published RELIEF trial could not show a 
higher rate of disability-free survival after major abdominal 
surgery using a restrictive fluid regimen compared to a lib-
eral management yet it was associated with a higher rate of 
acute kidney injury [63]. The latter study was conducted 
in a more general abdominal surgery population compared 
to the trials in the homogenous radical cystectomy popula-
tion, and all patients had risk factors for complications. As 
for radical cystectomy, current evidence still suggests that a 
restrictive or goal-directed therapy approach leads to a better 
outcome [64, 65]. In addition, the type of fluid administered 
affects outcomes: the use of dextran and colloids impaired 
coagulation resulting in greater blood loss, whereas albumin 
did not influence coagulation competences [66]. The use of 
colloids has been abolished in the ICUs in sepsis and acute 
kidney injury patients because of increased mortality and 
renal replacement therapy. However, in the elective setting 
the perioperative administration of the last generation bal-
anced 6% hydroxyethyl starch solution did not affect renal 
function compared to the use of a 5% albumin solution [67].

Narcotic-based analgesia has been an integral component 
of postoperative pain control in all major surgical inter-
ventions during the last decades. Because of all its well-
described negative effects [68], alternative strategies have 
been implemented to reduce or even eliminate the use of 
systemic opioids, with the ultimate aim to improve recovery.

Thoracic-epidural analgesia (TEA) provides better pain 
control, even in cystectomy patients, [69] compared to con-
ventional systemic therapy. TEA has a positive effect on res-
piratory complications, improves return of gastrointestinal 
function, allows for earlier patient mobilization, improves 
overall mental status and patient satisfaction. TEA is an 
integral element in multimodal analgesia [70], and ERAS 
protocols, including major urologic procedures [71].

There are, however, other ways to deliver periopera-
tive analgesia with the use of loco-regional anesthesia. 
The transversus abdominis plane block and the quad-
ratus lumborum block provide excellent results in both 
laparoscopic and open abdominal surgery. Audenet et al. 
demonstrated the feasibility of a non-opioid protocol for 
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Early Before Surgery: Preoperative Assessment

- Medical history and interdisciplinary information
o Organization of additional ambulatory functional or blood testing if indicated

- Expectation Counseling
- Prehabilitation (2-4 weeks before surgery):

o Prescreening nutrition according to NRS Kondrup, if at risk then complete NRS screening (handgrip test, serum albumin 
and prealbumin) and initiate oral nutritional therapy (whey protein)

o Encourage aerobic straining with daily session of walk (30 min)
o Screening for anemia: if hemoglobin < 130g / L start iron administration
o Smoking cessation

Day Before Surgery

- Re-Check of patient records by attending anesthetist
- No enteral bowel preparation
- Normal nutrition until midnight before surgery
- Clear drinks including carbohydrate until 2 h before surgery
- Deep vein thrombosis (DVT) prophylaxis with TED hose 
- Subcutaneous injection of low molecular heparin at 20:00 p.m.

During Surgery

- Anesthesia by same attending anesthetist
- Team time out according to W.H.O. Surgical Safety Checklist
- DVT prophylaxis with sequential compression devices
- Perioperative antibiotics 30 min before surgical incision
- Fluid regimen aiming for a zero postoperative weight gain and normotension
- Combined anesthesia including thoracic epidural, alpha2-agonists for older patients 
- Gastrostomy tube placed, removal of orogastric tube at end of procedure
- Sign Out for exchange of important information after surgery and transfer to Intermediate Care Unit

Early After Surgery

- Rounds of attending anesthetist at Intermediate Care Unit
- Initial pain treatment with thoracic epidural analgesia, no systemic opioids
- DVT prophylaxis: early ambulation, TED, and subcutaneous low molecular heparin (weight adapted), started 6 hours 

postoperatively
- Bedside mobilization as soon as possible, ideally the same evening after surgery
- Chewing gum encouraged
- Clear drinks allowed the same evening after surgery
- Gastrostomy tube initially left on drainage, closure of the gastrostomy tube without nausea and vomiting for >24 h

During Hospitalization
Daily rounds of attending anesthetist, close communication with lead surgeon.

- Postoperative Day (POD) 1
o Gastrointestinal ulcer prophylaxis with esomeprazol for the first 2 POD
o Ambulation on the ward on POD 1, spending time in the chair
o Start oral fluids including energy drinks on POD 1
o Unrestricted clear drinks on POD 1

- POD 2-3
o Prokinetics: start with 0.5mg neostigmin s.c. up to 4 times per day on POD 2
o Small snacks introduced on POD 2, not later than POD 3
o POD 3: Encourage longer mobilization, walking distance and spending time in the chair
o Antiemetics only given on request
o Drains removed if draining <50ml/day
o Gastrostomy tube removed once the patient passed stool

- POD 5-7
o thoracic epidural removed, switch to oral analgesics (metamizol, paracetamol, NSAID, in second line: oral opioids if 

necessary hydroxycodone/naloxone)
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patients undergoing robot-assisted radical cystectomy 
using a peripheral nerve block technique [72].

Further pharmacologic agents that reduce the opioid 
requirements and their complications are gabapentinoids, 
NSAIDs, acetaminophen, ketamine, intravenous lidocaine 
and alpha-2-agonists [73]. Noteworthy are especially the 
use of ketamine, which led to an important reduction in 
morphine consumption postoperatively, and dexmedeto-
midine, where numerous studies have shown benefits in 
multimodal opioid-sparing analgesic pathway [73].

A high caseload guarantees not only routine in the 
manual performance of invasive procedures for anesthe-
tists and surgeons, but also knowledge of the exact sepa-
rate steps of the surgical procedure on the anesthetist’s 
side. This helps us to anticipate and take an active role 
to support the surgeon from the outpatient clinic until 
discharge. Ahmad et al. showed that high caseload cent-
ers have a lower complication rate, and if a complication 
occurs a lower rate of failure-to-rescue; this together adds 
up to a lower mortality [74].

It is the anesthetists’ important role as a key player to 
chaperone the patient in this sometimes frightening perio-
perative process since he has the general view over physi-
ological and psychological aspects and resources with all 
their possible consequences for the patients’ well-being.

Challenges in future

As stated by Weller et al. [7], the system has improved 
so much that it is rarely the cause for errors, but rather 
lack of engagement to existing guidelines. In times of 
high pressure on health care cost and, therefore, less time 
for patient contact, it is very perilous that this cause for 
errors will gain even more importance. It is also a big 
challenge to organize a perioperative pathway efficiently 
at a big tertiary care center. The bigger the hospital the 
more structured and institutionalized the pathways have 
to be.

So far, the acceptance of prehabilitation is not estab-
lished enough to provide for the cost caused, e.g. by pre-
operative physical therapy before the operation. With more 
and more evidence for prehabilitation published in recent 
years, this is to change soon hopefully. However, special 
attention should be paid to not delaying surgery. Prehabili-
tation starts when surgery is decided, this is a run against 
time and tumor.

Conclusion

Radical cystectomy is a complex major abdominal surgery 
that requires optimal interdisciplinary perioperative care 
starting at the time of indication for surgery and lasting until 
full functional recovery. The anesthetist’s role is crucial for 
the preoperative risk assessment, planning of further inves-
tigations, perioperative management and postoperative anal-
gesia to accelerate recovery. We have come a far way with 
implementing steps to achieve this. However, there is still 
much room for improvement, e.g. by institutionalization of 
the above-mentioned perioperative processes.
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