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Abstract 
Background:  The  guidelines  for  elderly  recommend  nutritional  assessment  in  order  to
prevent malnutrition and make fast recovery after operation and mobilization possible. The
ERAS protocol shortens the length of hospital stay and reduces the complication rate.
Material and methods: A systematic review of published literature has been done for the
factors reported to predict outcomes of enhanced recovery after surgery (ERAS) among the
elderly patients.
Results:  The improvement  of  treatment  effects  must  be  supported  by  a  multidisciplinary
medical team involved in the whole process with holistic approach which reduces time of
regeneration and cost of health care
Conclusions: ERAS protocol implementation is highly beneficial  for operated patients due to
faster recovery and strong psychological  support by providing information concerning the
perioperative period and reducing stress caused by the surgery. However, must be supported
by a team of professional medical staff.
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Introduction 
The system of traditional perioperative protocols has been functioning for many years,

but  now  ERAS  (enhanced  recovery  after  surgery)  is  becoming  more  and  more  popular.
Differences  between the ERAS protocol  and conventional  perioperative  care  methods  are
visible in every part of care and preparation, the course of surgery and return to full efficiency
after its implementation.

The patients to be treated are consulted long before its implementation. Emphasis is
placed on his mental condition (reduction of stress and mental preparation before surgery
affect the acceleration of recovery) and physical (a patient should implement intense physical
exercises before surgery).  The patient's well-being is also influenced by the introduction of
shorter starvation time and the opportunity to receive special high-carbohydrate beverages a
few hours before the procedure, which minimizes the feeling of thirst and reduces insulin
resistance [1]. As evidenced by the research, it is extremely important to abandon procedures
of open surgery for laparoscopic surgery, which significantly reduce the patient's stay in the
hospital. However, regardless of the method used (traditional vs laparoscopy), the protocol
always gave positive results.  Postoperatively,  oral  feeding is  introduced faster  than in  the
traditional case (traditionally about 3 days after surgery). It is also faster to start the patient.
Research indicates faster recovery of the patient after the procedure. As a result, the risk of
hospital-acquired infections is reduced, and in the case of oncological patients chemo-therapy
can be introduced more quickly.It all affects the degree of post-operative survival. The use of
ERAS is also important due to the financial  point of view. According to the research, the
introduction of this protocol allows to reduce medical costs by about 10% [2,3].

The effectiveness  of  the  ERAS protocol  depends  directly  on the  percentage  of  its
implementation-the higher the percentage, the more visible the effects of its introduction.It
has been proved that increasing compliance with protocols from below 50% to above 70%
significantly  reduces  reemissions  and  30-day  morbidity.  In  connection  with  the  above-
mentioned, we observe a significant shortening of the patient's stay in the hospital [4].

The evolution of perioperative procedures
The standards of perioperative management are constantly evolving. The priority goal

for the modification of methods is to give patients the best possible care. The willingness to
increase economic efficiency is also important.  Research shows that nowadays it is moving
away  from  conventional  methods  for  multimodal  treatment  based  on  the  latest  scientific
research, for which the name "fast track surgery" is widely accepted [5].

For example, at present, the treatment of abdominal aortic aneurysm is carried out by
two different methods: by the traditional surgery technique removing the aneurysm and the
endovascular method. The procedure performed with the classical method is associated with
many  difficulties  and  is  burdened  with  a  high  risk  of  intraoperative  and  postoperative
complications. Removal of the aneurysm in this way causes a large burden for the patient due
to the extent of the treatment, which additionally results in a lot of pain after surgery. General
anesthesia is used during the operation,  so the patient's intubation is necessary, and after the
procedure  the  patient,  depending  on  the  health  condition,  spends  up  to  three  days  in  the
intensive care unit. The Foley catheter is usually kept for four days. The liquid diet is given to
the patient on the second day after the procedure. During a classic operation, the patient is
hospitalized up to two weeks, but on the day of discharge still requires further rehabilitation
[6].

Surgical  treatment  of  gastric  cancer  consists  of  total  or  partial  resection  of  the
stomach.  Similarly,  surgical  treatment  of  colorectal  cancer  corresponds  to  resection  of  the
affected part of the large intestine. The traditional routine pre-operative procedure in both cases
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is related to the standard informing the patient about the operation and the risks it brings, an
appropriate diet regime excluding any meal for twelve hours before the procedure and the use
of  mechanical  bowel  preparation.  A  nasogastric  tube  and  a  urinary  catheter  are  routinely
installed. The course of the procedure depends on the decision of the attending surgeon and the
type of anesthesia from the choice of anesthetist. There is no special emphasis to do as narrow
incision as possible.  There are  no special  guidelines  for the prevention of the hypothermia
when the patient is in the operating room. Activation of the patient after the surgery depends on
the surgeon's recommendations, and the medical staff does not impose early mobilization on
the patient. Opioid drugs are most commonly used for the reduction of post-operative pain [7,
8].  When the return of  intestinal  motility  is  confirmed,  patient  returns  to  enteral  nutrition.
Drains  and  catheters  are  normally  left  for  a  few  days,  often  removed  on  the  day  before
discharge from the hospital [9].

Traditional perioperative care methods have been used for decades despite the fact that
not all of them are supported by scientific evidence. For several years, research has shown that
some conventional treatment modalities are of little importance in perioperative procedures,
and often even unnecessarily prolong patient hospitalization and worsen its condition.  Such
routine procedures include inter alia: insertion of the nasogastric tube, mechanical preparation
of  the  intestines,  long-term  fasting  and  late  implementation  of  physical  activity  after  the
procedure [5].

Assumptions of the ERAS protocol.
ERAS is  the  most  famous  abbreviation  in  surgeons  dictionary  and it  comes  from

“Enhanced Recovery After Surgery”. Assumptions of this protocol is state unify perioperative
standards and standardize the most beneficial procedure for the patient according to evidence-
based care [10].

Main  purpose  is  to  minimized  bodily  stress  reactions  and  inflammatory  responses
caused  by  injury by  multidisciplinary  treatments.  Compliance  with  ERAS  rules  reduce
complications and recovery time by 30–50% [11], shorten the duration of hospitalization and
abridge the cost of health care.

There are many guidelines for perioperative care in specific departments (guidelines
for  elective  colonic  surgery,  gynecologic/oncology  surgery,  gastrointestinal  surgery,
rectal/pelvic surgery, liver surgery, head and neck surgery, breast reconstruction: gastrectomy,
cystectomy, pancreaticoduodenectomy [12]), but the assumptions are similar and a unified
version is presented below.

Perioperative  period  time  is  devided  into  pre-,  intra-,  and  postoperative  care.

Preoperative careinclude:
Preadmission information and counseling about limiting smoking and alcohol abuse

(minimum 4 weeks before surgery), improvement of nutritional status, recommendation of
regular  physical  exercise,  the  need  for  specialist  consultations  and  full  information  of  a
treatment plan. Clear explanation of expectations during hospitalization help patient to keep
care pathway and that allows early recovery [13].

Preoperative starvation is not necessary. Even that some studies recommend intake of
clear fluids until 2 hours before anesthesia and   6-hour fast for solid food [14]. The others
studies shows the benefit of oral administration of a high-carbohydrate drink 2-3 hours before
surgery [15].

Another preoperative care step is a preanesthetic medication. Earlier, 12h before the
induction of anesthesia patient was emotionaly and physicalypreparated for the surgery by
some  drugs  like  pentobarbital,  barbiturates,  benzodiazepines.  It  helped  reducing  anxiety,
tension and ensured good sleep before surgery [16]. Although, latest studies shows impaired
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recovery (after long-acting benzodiazepines) which might delay discharge from hospital [17].
To reduce anxiety, it is enough to give patient full information about the planned treatment,
avoid starvation and, if necessary, short-acting anxiolytics. 

Resignation  of mechanical  bowel  preparation  (MBP) was used to  dispose of solid
fecal  from large  bowel  and to  lower  the  bacterial  load,  however  study shows that  made
liquefied faeces may cause anastamostic leakage, wound infections,   increased incidence of
intra-abdominal abscesses and extradigestive complications. Additionally MBP cause more
metabolic and electrolyte imbalance, dehydration, abdominal pain/bloating and fatigue after
surgery [18].

 Venous  thromboembolism  prevention  (VTE)  was  a  common  postoperative
complication,  but effective prophylactic strategies have reduced its prevalence.   Patients at
risk of VTE should receive appropriate dose and timing of prophylaxis with either LMWH or
heparin,  preoperatively  and continued  post-operatively,  combined with  early  mobilization,
what help to prevent of VTE [19].

Antimicrobial  prophylaxis  and  skin  preparation  is  highly  recommended  (including
skin antiseptic with chlorhexidine–alcohol, antibiotic prophylaxis 60 min before skin incision
and hair clipping) [20].

Intraoperative care:
At  the  circumspection  of  the  anesthesiologist  according  to  ERAS  protocol  is  to

observance the standard of anesthetic protocol, prevent postoperative nausea and vomiting,
avoid  routine  nasogastric  intubation,  prevent  intraoperative  hypothermia,  take  care  of
perioperative fluid balance.

Surgeons should always consider minimally invasive surgery. For example in colonic
resection laparoscopy accelerates recovery, decrease postoperative complications,  pain and
hospital  stay.  Also surgeons should know when it  is  necessary to  set  up drains.  There is
recommendation for avoiding routine drainage of the peritoneal cavity because that probably
impairs mobilization, but on the other hand, transurethral bladder drainage for 1–2 days is
recommended.

Postoperative care consist of:
Postoperative  thromboembolism  prophylaxiswith  both  non-pharmacological

(pneumatic  compression  stockings)  and  pharmacological  methods  (heparine).  Combine
methods  bring  better  results.  Postoperative  intravenous  fluid  therapy  (where  crystalloid
solutions  are  preferred to  0.9% normal  saline)  should be terminated  within 24 h,  because
patients can drink immediately after surgery and furthermore there are recommended flavored
high energy protein drinks and early feeding within the first 24 h after surgery. Effects these
action include faster return of bowel activity, which is associated with shorter length of stay in
hospital. 

Prevention of postoperative ileus (POI) is required, because POI is the most frequent
reason for prolonged hospital stay (even as much as 5 days) and increased hospitalization
costs. Although prokinetic agents have no proven effect on POIs, there are other methods
whose  effectiveness  is  documented,  such  as:  mid-thoracic  epidural  analgesia  instead  of
intravenous  opioid  analgesia,  prevention  of  fluid  overloading  during  and  after  surgery,
avoidance  of  nasogastric  decompression,  less  invasive  operation  methods  (laparoscopic
colonic resection leads faster return of bowel function than open surgery), some drugs (oral
magnesium oxide, bisacodyl, alvimopan) or even perioperative use of chewing gum has a
positive effect on postoperative duration of ileus [21].
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ERAS  also  include  postoperative  analgesia  and  postoperative  analgesia  with  early
mobilization within 24 h of surgery, that help to reduce venous thromboembolic, decreased
insulin resistance, caused less muscle atrophy and reduced length of hospital stay.

Perioperative care for a geriatric patient - the possibility of using the ERAS protocol
Adults  age  65  and  older  are  the  fastest  growing  segment  of  the  United  States

population, and their number is expected to double to 89 million between 2010 and 2050 [22].
Based on these evolving demographics, it is expected that there will be a concurrent rise in the
demand for a variety of surgical services, including vascular surgery (with a projected growth
of 31%) and general surgery (with a projected growth of 18%) [23].

Surgical risk increases with age, primarily from loss of cardiac and pulmonary reserve.
Complications  are  tolerated  poorly  by  the  elderly,  emphasizing  the  importance  of  their
prediction  and prevention.  Surgical  risk in  this  population  is  significant,  but  with  careful
preoperative assessment and perioperative management acceptable morbidity and mortality
are possible.

ERAS  protocol  (Enhanced  Recovery  After  Surgery)  presents  evidence  based,
multimodal, perioperative care pathway, which is also adapted to elderly people [24]. Fast-
track or enhanced-recovery programs integrate a range of perioperative interventions proven
to  maintain  physiological  function  and  facilitate  postoperative  recovery  [25].  This  new
recommended  protocol  in  perioperative  care  include:  preadmission  information  and
counseling,  preoperative  preparation  (such  as  fluid  and  electrolyte  application,  which  is
particularly  important  in  elderly  patients),  preanesthetic  medication  using  short-acting
anxiolytics  instead  long-acting  anxiolytics,  prophylaxis  against  thromboembolism,
antimicrobial prophylaxis with antibiotics, laparoscopy-assisted surgery when it is possible,
preventing  intraoperative  hypothermia,  perioperative  fluid  management,  postoperative
analgesia and nutrition care and early mobilization after surgical operation. These elements
are  independent,  but  are  directed  toward  the  same  goal:  reducing  surgical  stress  and
optimizing  recovery  [26].  ERAS  primarily  allows  to  significantly  reduce  the  time  of
hospitalization  and improves  the  post-operative  condition  of  patients,  that  is  why elderly
people  can have special  benefits  from this  protocol.  ERAS has  been the most  tested and
proven for colorectal and gastric surgery.

Nutrition of the elderly according to the ERAS protocol
Nutritional treatment is the basic element of nutrition in the elderly in treatment wards.

It  consists  in  introducing  the  patient  into  anabolism,  thus  reducing  the  number  of
perioperative complications. The ERAS protocol is aimed at medical treatment, which aims to
quickly diagnose malnutrition and immediately include nutrition in patients with catabolism.
Every patient admitted to the hospital,  as part of financing from the National Health Fund
(NFZ),  must  be  assessed  for  the  risk  of  malnutrition.  POLSPEN  (Polish  Society  for
Parenteral, Enteral and Metabolism Nutrition) recommends using the NRS 2002 or SGA scale
[27]. The results of the screening assessment are passed to the Nutrition Team working in the
hospital.  A patient who has an increased energy requirement and can be fed orally should
have a card to control the amount and quality of food intake. It is necessary to control the
caloric values of served meals, their protein content, as well as vitamins and microelements.
All deficiencies should be supplemented with oral industrial diets.

According to  the ERAS protocol,  which belongs to  the canons of current  medical
knowledge, patient starvation in the perioperative period is not good. As recommended by
ESPEN  (European  Society  of  Clinical  Nutrition  and  Metabolism),  the  patient  should  be
allowed to eat solid food up to 6 hours before the planned treatment and be allowed to drink
up  to  2  hours  before  the  procedure.  In  addition,  the  patient  should  receive  an  oral
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carbohydrate  solution  2  hours  before  the  planned surgery [28,  29].  As  the  review of  the
literature indicates, a longer stay in a hospital correlates with an increased risk of nosocomial
infections, malnutrition and impairment of daily activity. The principles of the ERAS protocol
are based on the proper functioning of the body in the perioperative period. Assuming that we
have a healthy person to whom we will give laxatives and carry out decontamination, thereby
disturbing the composition of the intestinal flora, then immobilize it and leave it on an empty
stomach for 5-6 days, which corresponds to the duration of pre-operation preparation and
starvation, giving only intravenous infusions (liquids and electrolytes). Such a volunteer will
develop huge catabolism. It should be remembered that even greater metabolic disorders will
develop  a  person who is  undergoing  a  disease  process  and who will  be  subjected  to  an
operational injury [30].

Nutrition,  like any other form of treatment given in the wrong dose, in the wrong
infusion, in the wrong position or the wrong way may be ineffective in the fight against the
disease, and even harmful. Nutrition should be immediately included in patients who can not
be fed via the oral route for at least 5 days or fail to cover their metabolic demand for at least
60%. Nutrition included at least 10 days before the planned surgery improves the patient's
efficiency, which has been proven in studies [28, 31, 32].

The adult's need for energy is about 20-25 kcal/kg. The gold standard is to determine
the patient's demand for energy and macronutrients using indirect calorimetry. However, in
surgical wards, simplified formulas that allow estimating metabolic demand are much more
often used. In adults, the need for protein is about 1,5 h/kg, however, in obese patients or in
severe catabolism these values  may increase. It is estimated that, based on the total energy
supply,  the  protein,  fat  and carbohydrate  ratio  should  be  20:  30:  50%,  respectively.  One
should not forget about adequate supply of water and electrolytes, as well as micronutrients
and trace elements [33, 34].

Disadvantages of using the ERAS 
The proinflammatory cytokines like TNF-alfa or IL-1, IL-6 are produced to activate

neutrophils and macrophages in response to a surgery-caused trauma. Those cytokines affect
the  hepatocites  to  modify  the  levels  of  acute  phase  proteins  like  CRP,  albumin,  ferritin,
transferrin,  fibrynogen. According to reports, the CRP and the IL-6 are connected to SIR
(systemic inflammatory response) in a potent way. Several surveys were conducted in which
every ERAS component was examined for its impact on the SIR among patients undergoing
colorectal surgery by using CRP and IL-6 levels. In a examination in group of 170 patients
Wang et al reported that when the ERAS protocol was used, the levels of CRP and IL-6 were
lower on 1 and 3 day after the surgery, but there was no significance what type of operation it
was. Having examined a group of 79 patients,  Veenhof et  al reported that the changes in
postoperative levels of CRP or IL-6 are not strictly connected to the use of ERAS protocol.
There  is  few  evidence  to  prove  that  each  of  the  ERAS  protocol  components,  except
laparoscopic surgery, take part in reducing the stress response after colorateral surgery [35]. 

A study was carried out in which the indicators of nutritional serum and the immune
level were compared within an ERAS protocol or under the Standard program among patients
aged over 70 who were undergoing a planned colorectal laparoscopic surgery. As part of a
bigger randomized trial,  83 patients who had to undergo a colorectal  laparoscopic surgery
were included into the study and divided into 2 groups: 40 of them into ERAS group and 43
into the Standard group. Before the operation and on the 1, 3 and 5 day after the surgery the
surgical stress parameters were gathered. Preoperatively and on the 1 and 5 day after surgery
the nutritional parameters were collected. The IL-6 level notably increased after the surgery in
both groups, but on 1, 3 and 5 days after the surgery, the IL-6 levels were lower in the ERAS
group. On the 3 day after the operation those levels returned to their rate from before the
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surgery among patients from this group . The level of the C-reactive protein also significantly
increased after the surgery in both groups. It was lower in the Enhanced group on the 1, 3, 5
day after the operation.  On the 5 day after the surgery the prealbumin serum level in the
ERAS group was much higher than among patients from the standard group.

The prealbumin level displays the inflammatory status and the hepaticsynthesis of the
patients who undergo a operation. This seems to accelerate the end of the catabolic phase
which  was  induced  by  the  surgery.  That  affects  the  ERAS  protocol  in  a  positive  way.
Regarding White Blood Cell Count, Cortisol and Prolactin levels – there was no significant
difference between the test  results  of the patients in both groups. The same for Albumin,
Triglyceride and Transferrin levels [36].

Discussion 
The significance of the ERAS protocol can be seen in a special degree in the field of

oncological  surgery,  where  appropriate  perioperative  care  has  a  noticeable  effect  on  the
patient's life expectancy after surgery. Considering the fact that the average survival time of a
cancer patient from the moment of diagnosis is relatively short [37], any procedure increasing
the number of days experienced by the patient will be noticeable, which gives the opportunity
to evaluate the effectiveness of the ERAS protocol. This fact was used in a study conducted at
the Ernst Hospital in Stockholm (Sweden), which assessed the impact of the protocol on the
5-year survival of patients operated on for colorectal cancer. The project covered 911 people
undergoing surgery in 2002-2007, and in the case of death within five years of the operation,
it was assessed whether the cause of death was the cancer. According to the results of the
study, the use of the ERAS protocol may reduce the risk of death in a 5-year period by up to
42% [38], which suggests a very high effectiveness of the discussed intervention and the
chances of dominating the ERAS protocol in the clinical practice of perioperative care in the
future.

An important problem that was required in the context of large clinical trials was the
timing of the introduction of the ERAS protocol during perioperative care. This issue was
addressed in a study conducted at the Jagiellonian University (Kraków), where the impact of
the  early  application  of  the  ERAS  protocol  on  the  survival  of  patients  operated  on  for
colorectal cancer was assessed. The project involved 92 patients operated by the laparoscopic
method, who were then divided into three subgroups (30 people each) - differing in the time
of introducing the discussed protocol  in  perioperative  care.  After  the intervention,  it  was
observed that the least complications were found in persons belonging to a subgroup with the
longest duration of treatment in accordance with the ERAS protocol [1]. It follows that these
procedures should be introduced as early as possible in perioperative care.

The group particularly exposed to complications related to surgery is the elderly, and
therefore they require special attention when applying the ERAS protocol. Research on the
issue  formulated  above  was  conducted  at  the  Jagiellonian  University  within  the
aforementioned project. The group of 92 people was divided into two subgroups this time:
consisting of respondents under 65 years of age and consisting of respondents over 65 years
of age. The time of introduction of the ERAS protocol during perioperative care did not differ
in  both  groups.  The  results  of  the  study  suggest  the  possibility  of  using  the  protocol  in
question regardless of age, and its positive effect on health after surgical procedures is also
noticed in the elderly [39].

The introduction of perioperative care principles consistent with the ERAS protocol,
despite  numerous  evidence  of  their  effectiveness,  turns  out  to  be  extremely  difficult  in
everyday clinical practice. The reasons for this state of affairs should be sought in the need of
close cooperation of medical personnel, which must be properly specialized in the application
of  the  discussed  protocol,  which  is  often  time-consuming  and  cost-intensive  [40].  The
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dominance of the ERAS protocol in perioperative care can therefore take place only in the
relatively distant future,  however the positive effects  of its  introduction encourage further
dissemination activities.

Conclusions
For many years, an ideal scheme for perioperative care has been sought - the one that

will be displayed in the faster return of patients to health. ERAS (enhanced recovery after
surgery) protocol development is a great step in unifying patient management before, during
and after surgery around the world. As many analyzes show, this  protocol allows, among
other things, to reduce stress caused by surgery or to reduce perioperative complications. It
also contributes to lowering the cost of health care.

During  these  few  years  since  the  introduction  of  the  ERAS  protocol,  numerous
analyzes  and studies on the functioning of this  system have been carried  out.  At various
places in the world, the effectiveness of the introduced changes and the actual impact on the
patient's condition as well as other aspects which were supposed to affect this protocol were
examined.

Thanks to this protocol, we are now leaving the old perioperative methods. Recent
studies have shown that the traditional methods used often prolong hospitalization of patients
and, consequently, worsen their condition. Examples of such activities include, inter alia, the
long post or late implementation of physical activity after the procedure.

Regarding the ERAS protocol, it assumes a reduction of complications and shortens
the  time  of  regeneration  and  reduces  the  cost  of  health  care.  The  perioperative  period
described in ERAS is divided into pre- and perioperative care. Pre-operative care assumes,
among others fully inform the patient about how to proceed before the operation and the fact
that previously used preoperative fasting is not necessary, and even as it turns out, it has a
negative impact on the end point.

ERAS also draws attention to the use of short-acting anti-anxiety drugs and shows
how important it is not to use them for too long, because it can adversely affect the patient's
condition.  According to ERAS, you should give up MBP (mechanical bowel preparation).
However,  attention  is  drawn  to  the  importance  of  antithrombotic  prophylaxis.  ERAS  in
intraoperative  care  is  mainly  focused  on  the  anesthesiologist  and  the  promotion  of
laparoscopic  surgical  methods.  The  main  post-operative  assumptions  pay  attention  to  the
faster implementation of food supply and mobilization for physical activity and many other
effective activities.

The analysis of laboratory data of various parameters is also favorable for the ERAS
protocol.  As regards  the  examination  of  numerous  parameters,  it  turns  out  that  they also
reflect  the success of the introduction of the ERAS protocol.  These results  indicate  faster
mobilization of the body and recovery.

And what about the older people? The aging of the population is associated with the
simultaneous increase in the performance of surgical procedures in the elderly. As we know,
the risk of surgery is much higher in such patients. As it turns out, the ERAS protocol is also
adapted to care for geriatric patients! He draws attention to the importance of, among others,
giving patients fluids and electrolytes before surgery, prevention of thrombosis or selection of
laparoscopic surgery when possible. Regarding geriatric patients, the authors of the ERAS
protocol  also  made  sure  that  their  nutrition  was  taken  into  account.  Specially  selected
guidelines put emphasis on the introduction of these patients into anabolism, especially in the
case  of  malnourished  patients.  Each  patient  admitted  to  the  hospital  is  assessed  for
malnutrition. ERAS shows how important nutrition is and how great it affects the patient's
condition after surgery and its time of re-curable.
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ERAS  gained  great  approval  from  the  medical  community  all  over  world.  The
implementation of its  assumptions was reflected in the patients'  condition and their  faster
convalescence. After so many years, it is known that faster mobilization of the patient causes
that he returns much faster to his former life. And ERAS has also included many profiling
methods, which translate into lower mortality after surgery. The reduction of health care costs
is  also important.  This  protocol  is  undoubtedly  an apt  medical  achievement  and a  set  of
information that unifies and improves the perioperative care system around the world.
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