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Perioperative patient safety and the challenges

and approaches to implement the requirements

of the Helsinki declaration on patient safety in
anaesthesiology

Johannes Wacker

Institute of anaesthesia and intensive care, Hirslanden Clinic, Switzerland

The following summary outlines two contributions to an upcoming Patient Safety Sym-
posium during the XIII Serbian Congress of Anesthesiologists and Intensivists in Bel-
grade on November 23, 2018. They provide a short overview of patient safety in the
perioperative setting, and of the current efforts undertaken by the Leadership and the
Patient Safety and Quality Committee (PSQC) of the European Society of Anaesthe-
siology (ESA) to translate the goals and requirements of the Helsinki Declaration on
Patient Safety in Anaesthesiology' (HD) into clinical practice. The HD should not be
mistaken for the World Medical Association’s Declaration of Helsinki that defines ethical
principles for medical research involving human subjects.? In contrast to the Declara-
tion of Helsinki, the HD is a landmark patient safety declaration addressing the field
of anaesthesiology.' It has been launched by ESA and its partner organisations in 2010,
provides a framework of patient safety principles (called “heads of agreement”) and a
practical list of protocols and requirements (called “principal requirements”) for anaes-
thesia departments in order to provide anaesthetic care safely,' and has been signed by
all European National Anaesthesiologist’s Societies, and by many other societies and
organisations worldwide. However, it remains unclear to what extent the requirements
of the HD have been translated into clinical practice across Europe.**

Patient safety is about the reduction and if possible elimination of avoidable
harms to patients. Charles Vincent, professor at the University of Oxford in the UK and
eminent patient safety researcher and leader has defined patient safety as ,the avoid-
ance, prevention and amelioration of adverse outcomes or injuries stemming from the
process of healthcare® - in contrast to adverse outcomes or injuries stemming pri-
marily from the underlying disease or injury that brings the patient to the hospital. To

1
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clarify the relation between patient safety and quality: patient safety is just one of several
particular aspects of quality. Generally speaking, quality is a much broader concept,
and is about the different and sometimes competing expectations of different groups
in healthcare - expectations of patients and their families, of healthcare professionals,
administrators, authorities, politicians, and the public.®

What is the approximate range of perioperative patient safety issues? Due to var-
ying definitions used in research and routine data collections, it is not easy to provide
reliable figures. Estimates indicate that patient safety issues, in particular preventable
complications, are a major public health problem. The US report “To Err is Human
— Building a Safer Health System” published by the US Institute of Medicine in 2000°
estimated that between 44’000 and 98’000 patients per year died in the US because
of medical errors,® and later estimates were even higher.’ In the perioperative setting,
the speciality of anaesthesiology has contributed significantly to improve periopera-
tive patient safety. The specific risk of anesthesia is very low today,' but anaesthesia
contributes to the overall perioperative risk of patients: Anaesthesia management has
an impact on respiratory, infectious, neurologic, cardiovascular, thromboembolic, and
other complications." According to some studies, adverse events occur in about 30% to
40% of hospital admissions, and about 50% of them are thought to be preventable.”'? In
line with other studies, surgical in-hospital mortality may be as high as 4% on average
in Europe,” and even higher if measured later after surgery."

Yet mortality as such is influenced by many other factors and is therefore not a
very reliable indicator of quality and safety. Therefore, the concept of “failure to rescue”,
defined as deaths after (major) complications,'>'® is increasingly seen as an indicator
for the safety and quality of hospital care, because it is thought to provide information
about the ability of healthcare institutions to manage complications once they occur."”
Research actually indicates that failure to rescue rates may differ significantly even be-
tween hospitals that have comparable complication rates."”” To know more about failure
to rescue as an indicator of quality and safety in a given hospital it seems obvious that
local measurement of complications and of deaths following complications is needed.
Furthermore, singular measurements are unlikely to reflect failure to rescue along the
time axis: As other studies show, preventable adverse events vary over time." It seems
plausible that ongoing knowledge of the current failure to rescue rates as an institution-
al safety and quality indicator would require constant measurement — monitoring - of
complications and death rates.

What would be a motivation to know these numbers? Certainly the goal of im-
proving patient safety and quality locally. Ideally, the causes of undesired patient out-
comes should be addressed and specifically corrected - but in clinical reality, measura-
ble outcomes are often caused in a complex way by multiple factors, making it difficult
to reliably establish single culprit root causes. Systems analysis can help to narrow down
the most important contributory factors.” Causality however is not always easy to es-
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tablish, and it is advisable to keep track of the overall results produced by a system like
a hospital or a department. For the same reasons, not all necessary safety and quality
interventions can be tailored locally, and some interventions should be adopted as gen-
eral basic standards.

The HD represents a bundle of such standards, and many of them are based
on a solid fundament of increasingly differentiated evidence, e.g., the WHO Surgical
Safety Checklist."®*° And as the intraoperative period has become very safe over the
last decades, complications now occur increasingly during the postoperative period.*
Consistently, anaesthesiologists have started to expand their role beyond the operating
room to the perioperative setting, for example to intensive care medicine and to pain
management.?>* In line with this development, the HD requirements are not restricted
to the intraoperative period, but extend to other perioperative and further responsi-
bilities of anaesthesiologists. The HD’s principal requirements include a detailed list
about required monitoring in line with EBA recommendations, required patient safety
protocols (e.g. difficult/failed airway protocol; sedation standards; WHO Surgical Safe-
ty Checklist, etc) and facilities (e.g., critical incident reporting), data that should be
collected, and reports that should be annually prepared.

How well has the HD been implemented? A survey of members of the ESA
Council of National Anaesthesiologists’ Societies and of ESA members conducted in
2012 suggested that the implementation of the HD into clinical practice was slow, and
incomplete in most European countries.* According to a review of the current state,
implementation of the HD still seemed a “major task” in most countries.”® Individual
experiences and communications by European anaesthesiologists add to this impres-
sion, but the extent and causes of these shortcomings remain unclear. To improve im-
plementation of the HD, ESA has started numerous educational strategies (e.g., patient
safety (PS) publications, an online PS “starter kit”, a PS basic course and masterclass)
and instituted a PS task force that later was transformed into the PSQC. In 2017, the
PSQC has started a comprehensive umbrella project in order to better understand ob-
stacles to the implementation of the HD, and to improve the implementation of the HD
requirements. This umbrella project involves a research project that is supported by
some of ESAs industry partners https://www.esahq.org/patient-safety/patient-safety/
hd-follow-up-project/. Led by Andrew F. Smith and realized at the Lancaster Patient
Safety Research Unit, UK, this project will use a multi-method approach to evaluate the
HD as a complex safety intervention® by using electronic surveys e.g. of ESA members,
document analyses in hospitals, and extensive focused in-depth interviews in a small
number of hospitals in different countries in order to better understand differences in
the local context. Beyond research-based evaluation, other steps are planned, including
elaboration of a practice document to facilitate integration of the HD requirements by
practicing anaesthesiologists. The HD cannot just be “ordered” top-down, but needs to
be embraced by frontline clinicians to be successful.
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Meanwhile, individual anaesthesiologists can check the local level of compliance
with the HD patient safety requirements by downloading the HD from the ESA home-
page and using it as a checklist: “Walking the hospital’, verifying which protocols are
actually in place, and talking to colleagues is an interesting and insightful experience
(tested by the author!). Wherever possible, local measurement of patient outcomes as a
specific starting point would likely be a most important initial step to be taken.

In conclusion, preventable perioperative patient harm remains an important chal-
lenge, and the HD provides useful framework of safety protocols address this challenge.
However, the HD has been inconsistently adopted in clinical practice. ESA has started
several efforts designed to better understand the potential obstacles to implementation,
and to improve the realisation of the safety strategies promoted by the HD at the clinical
frontline.
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Preoperative evaluation:
Past and present in an US institution

Davide Cattano

Professor of Anesthesiology, McGovern School of Medicine,
UTHealth, Houston TX, USA

The assessment of the surgical patient has been a primary concern for the anesthesi-
ologists. Over the years the goals of the preoperative evaluation have maintained few
fundamental goals: understanding the current clinical conditions, anticipation and pre-
diction of possible failures and complications, and optimization of patients pre-exist-
ing physical status. The preoperative evaluation has also been recognized as the profes-
sional establishment of the clinician-patient relationship. However, besides the clinical
point of view, the interpretations regarding the goals of the preoperative assessment
recognize other objectives: improvement of the surgical schedule and effectiveness of
the operating-room flow and organization, such as reduction in case cancellations, case
delays and unexpected change in postsurgical admission type and rate.

The timing and place of the preoperative evaluation is still reason of debate. It is
though recognized that the creation of a formal preoperative anesthesia or assessment
clinic is of value for the organization and perioperative management of surgical cases.
In particular the recent evolution of care into surgical and medical homes, at least in the
USA, have made necessary to recognize a process where patients are assessed and ed-
ucated, as well as where care coordination be comprehensively managed. In that sense
then the conception of a Preoperative Anesthesia/Assessment Clinic is customary.

In the current presentation we discuss the history of preoperative assessment from
the establishment of the traditional concept to the modern interpretation. Through a
narrative review the value of the PAC in the context of the US Perioperative Surgical
Home is debated, in particular the experience at our institution, the McGovern Medi-
cal School UTHealth at Houston which co-owned the clinic with Memorial Hermann
Hospital at the Texas Medical Center.

At the end of the lecture the attendant will have a better understanding of nature
and objectives of the preoperative evaluation, the function and objectives of a PAC, the
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experience and activity (clinical, academic and research) at Memorial Hermann TMC-
PAC, and the future developments.
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Learning from incidents and errors

Vojislava Neskovi¢
Military Medical Academy, Belgrade, Serbia

Introduction

In the complex organized systems like military, industry or aviation, which include peo-
ple and technology, accidents are expected, human errors are recognized as contribut-
ing factors and anticipation of hazard with the possible defend mechanisms in place
are the part of standard operation procedures. Although, complex as well, healthcare
system has long been placed on the assumption of error free performance based on dis-
cipline and training. It was after the published reports ~To Err is Human ~ by the Insti-
tute of Medicine in the USA 1999, that the attention has been raised regarding errors in
medicine and the necessity of developing safety culture as one of the basic elements in
improving patient care. It was emphasized in report that in USA between 44000-98000
of patients every year die of medical error and that even more patients are subjected
to medical error that does not necessarily lead to death or bad outcome. Additionally,
there are 230 million major surgeries every year with around 7 million complications
and 1 million deaths. The incident of adverse events is 10 %, but it is estimated that 50%
of them are avoidable. All of this has lead to increasing awareness, developing knowl-
edge, recommendations and guidelines, as well as changing clinical practice in order to
improve patient safety within the healthcare system. All actions are underlining think-
ing beyond the individual person, but getting the insight into characteristics and weak-
nesses of the system as a whole.

Introducing Patient Safety: Fundamentals

Understanding error is one of the first steps towards developing safety culture and
more reliable healthcare system. But, error is often perceived as individual and leads
toward delegating the blame to one person. On the other hand, blaming culture is one
of the main barriers in learning and preventing future accidents.
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Errors are present in everyday practice and can be divided in:

1) Omissions and commissions - related to attention and memory, such as slips
(for example: using the wrong syringe and giving the wrong drug) or lapses
(forgetting to follow the plan and giving no drug), and

2) True mistakes: rule based (not following the protocol) or knowledge based
(making the wrong decision).

Whichever error identified, in medicine attention is usually focused on harm,
weather the event made impact on the bad outcome. This is why it is preferable to es-
tablish the idea of adverse event defined as: ~ An unintended injury caused by medical
management, rather than the disease process, sufficiently serious to lead to prolonged
hospitalization, temporary or permanent disability at the time of discharge ~ (Charles
Vincent, Patient safety, BM] Books 2011).

Out of the definition of adverse event, the definition of the Patient Safety is as fol-
lows: “the avoidance, prevention and amelioration of adverse outcomes or injuries stem-
ming from the process of healthcare” (Charles Vincent, Patient safety, BM] Books 2011).

Obviously, the focus is put on the system, away from the person, usually the last
link connected to the error made. Doctors and nurses included in medical system do
not intend to harm the patients, but still wrong actions and decisions may take place.
Every error should be put in context, the ill process should be identified and lessons
drown from the adverse event. Promotion of the teamwork and support for the individ-
uals is one of the cornerstones in developing the patient safety culture.

Critical Incidence Reporting

Incident reporting systems are not new and they have been used as the quality
improvement tools in different fields: nuclear plants, military, industry or aviation. Ba-
sic philosophy is to create a window with the view into the process and recognize the
weaknesses that can be eliminated, while future incidents anticipated and prevented.

Systems for critical incidents reporting may be operating on different levels: na-
tional, regional or local. Usually, there are standard incident forms, narrative by nature,
where the whole event is described. Different systems have been introduced and de-
veloped, some of them are already well known such as Australian Incident Monitoring
Study or Critical Incidence Reporting System (CIRS) in Switzerland, which is the first
one that was Internet based.

Basic requirement for the successful incident reporting is confidentiality and
non-judging attitude towards the error. People involved have to be sure that reporting
will not be used against them. Also, receiving feedback on the reported incident is im-
portant for further reporting. Analytical framework should be applied in order to draw
some conclusion and learning points form the incident. It is usually put in the context
that several weaknesses and failures of the defense mechanisms should be aligned for
adverse event to take place, which is often explained as ~Swiss cheese model~. Very
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often, with this model, human error is recognized, but there are more elements that are
contributing to the final outcome.

Furthermore, different approaches exist that are looking at the whole system and
used to investigate reported adverse event. The one often practiced is ~root cause anal-
ysis~. This is structured interview consisted of few questions that can help in identifi-
cation of different layers of the event (what happened, how did it happen, why did it
happen). Focus is always on the process and possible prevention, not the blame and
punishment. Multiple factors should be covered: training, equipment, fatigue, commu-
nication, personnel, environment, rules or available protocols.

Recommendations resulting from the analysis should address the problem and
give advise for improvement, but they should be realistic, easy to understand and fo-
cused on the problem.

The major weakness of the reporting system is underreporting which is happening
for various reasons. The most of reporting is voluntary, meaning that aside for having
fewer cases than happening in reality, there can be a lot of bias in estimating incidence
or true problems. Training and education, user-friendly reporting systems and encour-
agement, followed by regular feedback and analysis are good ways to improve reporting.

Reckless behavior should not be supported and encouraged. But, errors are most
of the time result of more than one reason and usually are not connected with the lack
of responsibility or bad intentions. Reporting incidents may help in prevention of seri-
ous accidents and all together add to the safer patient environment.

Critical Incidence Reporting in Serbia

In Serbia, The Low of Patient Rights and Strategy of the Hospital Accreditation
Agency of Serbia offer good framework for improving patient safety. Even though that
accredited hospitals have obligation of reporting critical incidents, practice proves that
this is very seldom happening.

Serbian Association of Anesthesiologists and Intensivists is offering created In-
ternet platform for critical incidents reporting in anesthesia and intensive care (Critical
Incidents Reporting System Serbia — CIRSS). It is a pilot project including few hospitals
but also, reporting by individuals that are not specifically allocated to any hospital. Spe-
cialty based reporting system might offer better insight in local and specific problems
related to anesthesia practice in our country. Central administrators are obliged to per-
form feedback and annual report with the analysis of the reports submitted.

Launch of the platform is planned for the First Patient Safety Symposium, which
will be held as the precongress activity of the XIII Serbian Congress of Anesthesiologists
and Intensivists.

Key messages and future work
Adverse events are happening to the patients in the healthcare system and the
avoidance, prevention and amelioration of them is the basic framework for Patient safe-
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ty. Creating no blame culture and reporting critical incidents in order to analyze them
and improve patient care are the pillars of safety improvement.

Critical Incidence Reporting System Serbia (CIRSS) is the pilot project includ-
ing hospitals and individuals in critical incidence reporting in anesthesia and intensive
care. The aim is to analyze incidents in Serbia and create reports and recommendations
for improvement of the safety environment. Challenges will include voluntary report-
ing and cultural barriers in overcoming blaming practice related to medical errors.
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Awake videolaryngoscope guided intubation
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Learning points
e Why use awake videolaryngoscopy (VL) when flexible fibreoptic scope (FOS)
is already established standard
o VLisaskill that is easier to learn with more opportunities to maintain this skill
o VL creates space within the airway hence easier secretions/blood removal,
witnessed tube advance and tracheal placement
o VL are devices that are faster to intubate with and no difference in success
rate, complication rate and patient acceptance
e Patient selection for awake VL guided intubation
o Most patients can be intubated using either awake VL or FOS guided intuba-
tion. Patients with distorted anatomy (ie peri-glottic tumours, neck mass dis-
torting the airway) may benefit more from awake VL than FOS guided intuba-
tion. Remember that VL are used much more frequently than FOS (few times
weekly against once or twice a year respectively) so likely to be very good with
VL and not so skilful with FOS
e Videolarygnoscope design review with respect to suitability for awake intuba-
tion
o Very little evidence as to the preferred VL design for awake intubation
o Anecdotal evidence suggests that channelled VL may work better for awake
intubation
e Administration of local anaesthetic for awake laryngoscopy
o No difference to whatever technique you use apart from the fact that you have
to be more meticulous and more generous when anaesthetising oral cavity and
base of tongue.
Awake fibreoptic intubation (FOI) is becoming more and more obsolete and used
only by a few airway enthusiasts. Recent published evaluations of the awake videola-
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ryngoscope-guided intubation (VLI) strongly suggest that this technique is not only a
suitable alternative to awake FOI but should now be the ‘gold standard’ for managing
anticipated difficult airway [1].

Videolaryngoscopes have become freely available, allowing their use in a greater
number and wider variety of patients, gaining the advantage of familiarity and experi-
ence. Videolaryngoscopy is also a skill that is simple to learn and easy to maintain.

In addition, there are a number of advantages of awake VLI inherent in the device
design and intubation technique. Videolaryngoscopy creates space within the airway, al-
lowing for effective clearance of secretions/blood and the application of atomised local
anaesthetic under direct view from the VL. This technique of intubation avoids blind
railroading associated with awake FOI, but allows the tube placement to be observed
throughout the intubation process. Videolaryngoscopes provide a fixed wide view of
the glottis that aids recognition of the airway landmarks, which is particularly relevant
in patients with distorted airway anatomy. In addition, there is no diminution of view
associated with fiberscope advance towards the glottis. Awake VLI is also an effective
awake intubation technique [2,3] for managing an anticipated difficult airway. This is
illustrated by a number of well-conducted comparative studies and meta analysis [4]
suggesting that awake VLI is faster than awake FOI with no difference in patient com-
fort between the two techniques of awake intubation.

The time has come for awake videolaryngoscopy to become the new ‘gold stand-
ard’ for managing an anticipated difficult airway [5].
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studies).

Recent advances in minimally-invasive and robotic thoracic surgery require lung
separation/isolation to facilitate surgical access. Regional surveys showed that the vast
majority of worldwide thoracic anaesthesiologists are frequently using double-lumen
endobronchial tubes (DLT) rather than the bronchial blockers (BB) for lung isolation.

Difficult lung separation can be encountered due to (1) potential difficult upper
airway management, (2) difficult lower airway isolation due to distorted anatomy, or (3)
incomplete or inadequate lung deflation.

This highlights the importance of the ABC approach for lung separation (A: un-
derstanding the Anatomy of tracheobronchial tree, B: being skilled in using the Bron-
choscopy for examining the tracheobronchial tree, and C: careful preoperative review-
ing the Chest X ray and CT scan.

Difficult airway management is a real daily challenge for the worldwide practicing
anaesthetists. There are several implemented protocols for securing the airway in pa-
tients with potential difficult airway like as Difficult Airway Society (DAS) and Ameri-
can Society of Anesthesiologists (ASA).

Compared with the single-lumen tracheal tube (SLT), lung separation using DLT
in patients with predicted or unanticipated difficult airway is challengeable because of
the larger outer diameter, the distal curvature and the increased rigidity of the DLT.

Several algorithms have been implemented to provide lung isolation in patients
with potential difficult upper airway using awake endobronchial intubation, bronchial
blockers through either SLT or laryngeal mask airways, videolaryngoscopes, ! retro-

PROCEEDINGS 25



grade DLT intubation, or exchange of the SLT with a DLT. Additionally, some of these
algorithms have addressed lung isolation in patients with front-of-neck surgical stoma.

Inadequate lung deflation can be challenging in patients with COPD, pleural ad-
hesions, tracheal bronchus, or those with history of previous lung resection. There are
several adopted tricks to isolate lung in these patients including the use of continuous
bronchial suction or disconnection technique, > combined use of DLT and BB, or selec-
tive lobar isolation.

The speaker will highlight these points during his talk.

Do not miss it out!!
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Introduction

An adequate airway management plan is essential for patient safety. Among new tools
developed as alternative to direct laryngoscopy and intubation, videolaryngoscopy has
gain great popularity for use in patients with difficult airway or as a rescue device in
failed intubation attempts, in the operating room, remote places and on the field. Emer-
gent endotracheal intubation outside of the operating theatre is associated with a much
higher risk of difficult laryngoscopy and intubation. Also, videolaryngoscope is usefull
tool in different clinical scenarios as an alternative intubation technique in awake pa-
tients."?

Classification

Video laryngoscope consists of a laryngoscope blade with a video camera fixed
near the distal end of the blade. The camera allows projection of the glottic view on a
video screen, presenting the view of the passage along the tongue and into the larynx
without the required alignment of the pharyngeal, laryngeal, and tracheal axes.

The most commonly used classification of video laryngoscopes is Macintosh
modified, angulated blade, and tube/guide channel. Macintosh-modification integrates
video capability to the traditional Macintosh laryngoscope with an ability to perform
both indirect and direct laryngoscopy (in the case of video failure or lenses covered with
secretions). Video laryngoscopes like McGrath® Mac, Storz® V-Mac, Storz® C-Mac do
not require stylet.’

Devices with an angulated blade incorporate a more angled curvature into the
blade which markedly improves glottic visualization with minimal need for the patient
head flexion and neck extension. The endotracheal tube, which requires a matching
precurved stylet, is carefully introduced and advanced “around the corner” until it can
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be seen on the screen, then pushed between vocal cords followed by the stylet removal
and the endotracheal tube push into trachea. GlideScope® GVL, McGrath® Series 5, are
examples of angulated blade video laryngoscopes. Tube/guide channel video laryngo-
scopes use a guide channel to direct the preloaded endotracheal tube towards the glottis.
Given the guide channel, a stylet is not necessary. All are designed for oral endotracheal
intubation using a standard endotracheal tube. Examples of tube/guide channel scopes
are Pentax® AWS and Airtraq®."*

Direct versus indirect laryngoscopy

Direct laryngoscopy is the traditional technique used for securing the airway, and
it requires a direct line view to align airway axes (oral-pharyngeal-laryngeal) for opti-
mal glottic visualization. This becomes optimal by placing the patient’s head on a pil-
low and extending the head on the neck (sniffing position) to displace the tongue and
epiglottis, which frequently obstruct the view. In contrast to direct laryngoscopy, video
laryngoscopy utilizes indirect laryngoscopy via its camera, thereby eliminating the need
for a direct line view to visualize airway structures.?

Manipulations to align these axes include head extension, neck flexion, laryngeal
manipulation, and other movements, and they have adverse implications like hemo-
dynamic changes, cervical instability, injury to oral and pharyngeal tissues, and den-
tal damage.” Compared with a conventional laryngoscope, a video laryngoscopy is less
stressful for the patient, as extension and flexion of the head and neck, pressure on the
neck, and distortion of the upper airway are preformed in the less extensive way. Also,
with use of video laryngoscopy less force to the base of the tongue is applied, therefore
is less likely to stimulate stress response and induce local tissue injury. Certain types of
video laryngoscopes produce less cervical movement when compared to direct laryn-
goscopy.®

Recent meta analysis studied use of videolaryngoscopy and direct laryngoscopy
by experienced anesthetists in patients with known difficult airway, including 1329 pa-
tients from nine studies.” Video laryngoscopy provided the higher number of the first
attempt success compared with direct laryngoscopy even for highly experienced an-
esthesiologists. Therefore, the Difficult Airway Society (DAS) guideline underlies the
importance of the first-time success. Use of video laryngoscopy was associated with a
significantly better glottic view and less mucosal trauma.”® However, a recent large ob-
servational cohort study identified 93% of difficult intubations as unpredicted, and this
places video laryngoscopes as very logical choice for use in everyday practice.

Some investigators studied whether video laryngoscopes reduce intubation fail-
ure and complications compared with direct laryngoscopy in adults. A systematic re-
view which included sixty-four studies (7044 participants) showed that video laryn-
goscopes increased incidence of better visualization of glottis and reduced laryngeal
trauma.'® Failed intubations were significantly fewer when a video laryngoscope was
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used in participants with an anticipated difficult airway, whilst there was no difference
in failed intubations in participants who presented without an anticipated difficult air-
way. Recently published guidelines from the DAS recommended that all anesthetists
should be trained to perform intubations using video laryngoscopy. DAS also advices
that immediate access to a video laryngoscope needs to be provided in case of unantic-
ipated difficult intubation.” '

Advantages and disadvantages of video laryngoscopes

Although direct laryngoscopy is the most often used tool to establish an airway,
video laryngoscopy has several potential advantages over it. Video laryngoscopy can be
a safe choice when approaching an expected difficult airway, as it can improve the view
of the glottic opening and decrease the time needed for intubation. No necessity to align
airway axes (oral-pharyngeal-laryngeal) to achieve better view and improve glottic vis-
ualization, in patients with limited mouth opening or neck mobility is the main ad-
vantage of video laryngoscope. Also, higher endotracheal intubation success rate with
non-expert and expert laryngoscopists is shown.> > Videolaryngoscope allows teaching
as others can view the screen and picture and video can be recorded. It represents ef-
fective tool for those who infrequently intubate as well as students learning to intubate.
And above all it requires less cervical manipulation and enables awake intubation.'

The most common disadvantages of video laryngoscopy are increased intubation
time, variable learning curve, potential weakening in development of direct laryngos-
copy skill set, especially in non-experts, two—dimensional view with loss of depth per-
ception, more complicated and more expensive then direct laryngoscopy. Also, view
can be obscured by fogging and secretions cumulated on camera lens, and sometimes,
despite improved glottic visualization is difficult to pass endotracheal tube, especially
with angulated blade."?

Video laryngoscopy versus difficult airways

Securing the airway in the scenario of predicted or unpredicted difficult airway is
still anesthesiologist nightmare, therefore it is necessary to be skillful and in using ad-
vanced technique and equipment.'' Videolaryngoscopy is one of the last developed, and
mostly used technique in establishing airway. Many studies were conducted to compare
video laryngoscopy versus direct laryngoscopy in the settings of difficult airway with at
least one predictor of difficulty.'? It was shown that the first attempt intubation success
was increased, Cormack - Lehane view improved and time of intubation was signif-
icantly reduced.” The Fourth National Audit Project conducted in UK prospectively
monitored airway management across the UK and found significant improvement dur-
ing study period which was linked with the incorporation of the VL." Other studies,
conducted later, confirmed improved intubation success in patient with risk of direct
laryngoscopy failure. Video laryngoscopy decreases number of intubation attempts in
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predicted and non-predicted difficult airways and improves overall safety in the airway
management.'

Video laryngoscopy versus fiberoptic bronchoscopy

The most important cause of morbidity and mortality in practice of anesthesia
are complications of airway establishment."! Gold standard technique for tracheal in-
tubation in setting of predicted difficult airway has been changed, as previously dom-
inant fiberoptic bronchoscopy was upstaged by more easily performed videolaryngo-
scopy."? Relatively new and widely available video laryngoscopy is easier for learning
and practice. The technical improvements in video laryngoscopes made it dominant
over bronchoscopy for orally performed intubation.” Video laryngoscopy obtains wide
angle view of the airway and provides better orientation. Additionally, wider tube sizes
spectrum can be used with the video laryngoscopy than with fiberoptic bronshocopy."?
Video laryngscopy provides more space within the airway for secretion or blood re-
moval and easier visualization during tube advance towards trachea.

Video layngoscopy versus awake fiberoptic intubation

Although, awake fiberoptic intubation was the first choice to establish the airway
in difficult airway settings, it can be challenging for learning and skill maintance.* In
addition, awake intubation can be followed with risks like nasal bleeding, airway hy-
per-reactivity and in some situation complete airway obstruction. Video laryngoscopy
is easier to perform and quicker to learn.’ With all advantages of video laryngoscopy
intubation, is taking supremacy over fiberoptic awake intubation. Shorter intubation
time was found with videolaryngoscopy awake technique compared with fiberoptic
intubation." Awake videolaryngoscopy provides continuous visualization of the air-
way during the tube insertion which is connected with decreased intubation time and
incidence of mucosal injuries and bleeding.'* No improvement in patient satisfaction
was found with use of videolaryngoscopyover fiberoptic bronchoscopy for awake in-
tubation. Many studies concluded that awake videolaryngoscopy is a gold standard for
management of predicted difficult airway.'"'*It is important to note that if awake nasal
intubation needs to be performed in patient with limited mouth opening and signifi-
cantly reduced, nasal fiberoptic intubation still presents gold standard.

Cervical spine concerns

Significant movements of the cervical spine during laryngoscopy are noticed with
different types of airway devices, such as the conventional laryngoscope with Macin-
tosh blade.”” C-spine extension varies significantly between different blade types of vid-
eo laryngoscopes.'® "’

In trauma patients with suspected cervical spine injury, any movement of the head
and neck should be avoided. Failure to perform adequate immobilization of the cervical
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spine during orotracheal intubation in patients with cervical spine injury or in patients
at risk of cervical injury may result in a devastating neurological outcome. While cervi-
cal immobilization may prevent injury of the cervical spine, it also worsens intubation
conditions, as the use of a cervical collar reduces mouth opening, which also compli-
cates orotracheal intubation. '* ' Tube/guide channel video laryngoscopes are proved to
be successful in solving this problems. Research has shown less cervical spine motion
using the Airtraq when compared to Macintosh direct laryngoscopy and suggested its
use in case of unstable or limited mobility cervical spine.?* Recent meta-analysis showed
that in situations where the spine is immobilized, the Airtraq device reduces the risk of
intubation failure during the first attempt. Other devices (Glide Scope, McGrath) were
associated with improved glottis visualization but no statistically significant differences
in intubation failure or time to intubation compared with conventional laryngoscopy.*!

The use of GlideScope for tracheal intubation in patients with potential cervi-
cal spine injury remains controversial, Glide Scope video laryngoscopy reduces move-
ments of the cervical spine in patient with unsecured cervical spine and therefore may
reduce the risk of the secondary damage during emergency intubation.? The other
study found that the use of GlideScope produced better glottic visualization, but did not
significantly decrease movement of the nonpathologic C-spine when compared with
direct laryngoscopy.”® Some case reports have demonstrate that GlideScope provides
better laryngoscopy conditions in patients with ankylosing spondylitis that involves
the stiffness of the cervical spine and of the atlanto-occipital, temporomandibular and
crico-arytenoid joints.*

Conclusion

Video laryngoscopy provids advantages during the first attempt intubation com-
pared with direct laryngoscopy, even compared with some more sophisticated technical
solutions. Improved safety during ICU airway maintenance is strongly linked with use
of video laryngoscopes. With easiness to learn and use, and cost to benefit ratio, video
laryngoscope is one of must have tool in anesthesia department.
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Introduction

The Laryngeal Mask Airway (LMA) was developed in the 1980s. The LMA Classic
(cLMA) received wide recognition in a short time and has had a major impact on an-
esthesia practice and airway management.'The goal of its development was to create an
intermediate form of airway management face mask and endotracheal tube. The laryn-
geal mask airway was designed as a new concept in airway management and has been
gaining a firm position in anesthetic practice.?

Device

The LAM consists of a triangular mask, the design of which is based on the con-
figuration of hypopharynx. Initial LMA prototypes (first-generation) were designed
based on plaster casts of cadaveric airways. The LMA Classic (cCLMA) is a reusable de-
vice made of silicone, latex-free and available in six sizes to fit infants to adults. C-LMA
have an elliptically shaped mask attached to a ventilation tube.

The mask has a cuf, a pilot tube, and balloon through which the cuff is inflated
and maintenance of intracuff pressure is monitored. A tube, which connects the mask
to the anesthetic circuit, is fused at a 30° angle to the back of the mask. A black line
along the length of the tube corresponds to the mid-surface of the outer aspect of the
mask. Orientation of the black line at both the 12 oclock position and in the midline of
the oral cavity indicates correct positioning of the LAM. Maximizing the laryngeal seal
is dependent on obtaining and maintaining the proper seating of the mask within the
hypopharynx. The proximal end of the shaft has a standard 15-mm adapter. Properly
positioned, the cLMA masks the glottis, maintains an open airway, and makes ventila-
tion easy.
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Figure 1. Main commercially available SGA devices without separated gastric channel
(1st generation).? (a) LMA Classic, (b) LMA Flexible, (c) LM Solus, (d) LM Portex
Soft Seal, (e) LM AuraOnce, (f) Cobra PLA, (g) LMA Fastrach, (h) LM Aura-i, and

(i) air-Q intubating laryngeal airway. Last three devices are designated as conduits for

tracheal intubation

The tip of the LMA sits posteriorly to the cricoid cartilage engaging the proximal
esophageal sphincter, and the proximal end of the mask portion of the LMA lies against
the base of the tongue. Three factors contribute to the failure of proper placement: lack
of experience of the operator, improper technique, and inadequate depth of anesthesia.
Insertion of the cLMA during light anesthesia stimulates contraction of the pharyngeal
wall, cricopharyngeus, and extrinsic laryngeal muscles. The cLMA may also become
twisted during placement or if advanced too far when an undersized device is selected.
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Advantages of the LMA over tracheal intubation and facemask

When compering with tracheal intubation there are fewer changes in hemody-
namic and intraocular pressure during placement and removal of the cLMA. Awak-
ening with a cLMA in place resulted in less coughing, bucking, and hemodynamic
changes than awakening with an endotracheal tube in place. Laryngeal competence and
mucociliary function were preserved and laryngeal trauma was less.” The cLMA can
be placed in 60 seconds after induction of anesthesia without the need for a muscle
relaxant and use of a laryngoscope. A meta-analysis that included 3414 patients found
a 17% incidence of sore throat with the LMA compared with a 39% incidence after
endotracheal intubation (P<0.0001).* When compared with facemask ventilation, the
cLMA is easy to learn and use, it secures the airway better, and decreases OR pollution
from volatile anesthetics. With the cLMA, the anesthesiologist’s hands are free for other
activities and not fatigued from prolonged holding of a facemask. The cLMA circum-
vents upper airway obstruction and the need for jaw support by bypassing the tongue
and epiglottis. Compared to facemask ventilation, the cLMA may also reduce the risk
of injury to the eye and facial nerve.

Originally, the cLMA was used in lieu of a facemask in anesthetized patients
breathing spontaneously. Over the years, that practice has changed so that now the
cLMA is also used with controlled ventilation in complicated operative procedures. The
use of the cLMA in anesthesia encouraged individuals and manufacturing companies to
introduce other supraglottic airways (SGAs) with many design modifications.

Indications for LMA use

It is indicated for use in achieving and maintaining control of the airway during
routine and emergency anaesthetic procedures in fasted patients using either spontane-
ous or Positive Pressure Ventilation (PPV). It is also indicated for securing the immedi-
ate airway in known or unexpected difficult airway situations. It is best suited for use in
elective surgical procedures where tracheal intubation is not necessary. It may be used
to establish an immediate, clear airway during cardiopulmonary resuscitation (CPR) in
the profoundly unconscious patient with absent glossopharyngeal and laryngeal reflex-
es requiring artificial ventilation.

Second generation SGAs enable the application of higher respiratory pressure and
possible drainage of regurgitated material or the introduction of a gastric tube via the
integrated gastric access (Fig. 2).2

SGAs have become much more than a simple airway device, and now enjoy a
wide range of applications and indications, some of which were formerly relative con-
traindications. SGAs have a role now in special situations such as obstetric, pediatric,
prehospital, and nontraditional “out of the operating room” settings. SGA devices have
saved countless lives because they facilitate ventilation when facemask ventilation and
tracheal intubation were not possible. Traditionally, difficult airway management fo-
cused on successful tracheal intubation. The SGA has allowed a paradigm shift, chang-
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ing the emphasis of difficult airway management from tracheal intubation to ventilation
and oxygenation.> SGA devices have proved to be useful adjuncts to tracheal intubation;
in particular, the combination of SGA devices and fiberoptic guidance is a powerful
technique for difficult airway management. In addition to its routine use in the Op-
eration Room (OR) during general anesthesia, the laryngeal mask is used for airway
management outside of the OR and for management of difficult or failed intubation. It
is included in the airway management algorithms of the American Society of Anesthe-
siologists (ASA) and the Difficult Airway Society of the United Kingdom.*

Traditional Contraindications

Due to the potential risk of regurgitation and aspiration, LMA should not be used
as a substitute for an endotracheal tube in the following elective or difficult airway pa-
tients on a nonemergency pathway:

— Patients who have not fasted, including patients whose fasting cannot be con-
firmed.

- Patients who are grossly or morbidly obese, more than 14 weeks pregnant or
emergency and resuscitation situations or any condition associated with de-
layed gastric emptying, or using opiate medication prior to fasting.

- Patients with fixed decreased pulmonary compliance, or peak inspiratory pres-
sure anticipated to exceed 20 cm H2O, because the device forms a low-pressure
seal (approximately 20 cm H20) around the larynx.

(a) (b) (c)

Figure 2. Main SGA devices with a mechanism for drainage of gastric contents (2nd
generation).? (a) ProSeal LMA, (b) Supreme LMA, (c) Laryngeal Tube Suction-D, (d)
i-gel, (e) SLIPA, (f) Baska mask, and (g) AuraGain LM.
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Additional Nontraditional Applications of the LMA

The LMA has enjoyed success in routine practice, and enthusiasm for its use has
led some to consider an expanded range of applications. The need for prone positioning
classically precludes elective LMA placement for most clinicians. Nonetheless, there is
experience with LMA use in prone patients. Successful airway rescue of unexpected-
ly extubated patients in the prone position has been reported.” Traditionally, tracheal
intubation has been performed for airway management during laparoscopic proce-
dures. The cuffed tracheal tube allows positive pressure ventilation and some protection
against regurgitant gastric content aspiration in the presence of a pneumoperitoneum.
In contrast, EGAs were thought to be less suited for use in laparoscopic procedures. De-
sign modifications of EGA devices have improved the ability to maintain a tight airway
seal, and some devices even provide a drainage tube for the evacuation of regurgitant
gastric contents. There are reports of success with the LMA for laparoscopic surgery in
both pediatric and adult patients.*® However, definitive data proving safety and efficacy
of LMA during laparoscopic surgery are lacking. Parturients and morbidly obese pa-
tients are not typically considered ideal candidates for elective LMA placement. Simi-
larly, the use of an LMA for a long procedure or intensive care unit airway management
may not be considered appropriate by many practitioners. Nevertheless, reports of the
elective use of the LMA in parturients,'® the morbidly obese', and for prolonged airway
management have emerged.". Despite reports of nontraditional elective LMA use, it is
important to remember that the evidence supporting such applications is scarce.

Complications of LMA use

In many indications, such as for elective procedures outside of the thorax and
abdomen in patients without increased risk for gastric content aspiration, SGAs have
already replaced tracheal intubation. These devices are still developing in order to over-
come their limitations and to minimize the incidence of complications or minor ad-
verse events associated with their insertion.

Complications associated with the correct use of the SGAs are relatively rare and
most of them are not life-threatening. They are often associated with a deviation from
the manufacturers’ advice on usage of their devices. Aspiration remains a problem,
which can have serious and even fatal consequences. Its incidence is extremely low,
comparable with the incidence of aspiration in tracheal tube anesthesia'*; however, its
real occurrence may be underreported.”® Although there is some limited evidence that
newer devices with an additional gastric channel may offer greater protection from re-
gurgitation and aspiration this still requires robust studies to be carried out. Assessment
of the risk of aspiration is a key component of the preanesthetic evaluation and should
be used to guide device selection.

Nerve injuries may be avoided by careful insertion and by limiting cuff inflation
pressure in accordance with advice from the manufacturer.'® Limiting cuft pressures
may also decrease the incidence of sore throat.
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The effects of SGAs on cervical vascular structures and microcirculation of the

pharyngeal mucosa are not yet completely explored. It appears that negative effects are
directly related to cuft volume and its internal pressure.'”

Table 1. Sites, types, and mechanisms of traumatic injuries caused by SGAs. "

Site of injury | Type(s) of injury Mechanism(s) of injury
Forceful insertion, inadequate
Pharyngeal Laceration lubrication
mucosa Bruising Prolonged insertion, too high cuf
pressures
Laryngeal Arytenoid dislocation Compression of the nerve in
Recurrent laryngeal nerve riform fossa
Apparatus injury p
Uvula Trauma leading to ischemia Direct trauma, Prolonged
and necrosis compression
Epiclottis Bruising Incorrect or forceful insertion,
p1g Laceration anatomical abnormalities
) . . Incorrect or forceful insertion;
Compression of inferior or . .
Tongue lateral surface Lingual nerve injury
of the tongue by cuff or tube of SGA
. Direct trauma
Teeth D 1 t; Fract f root .- .
ee ispalcement; Fracture of roots | . ting on SGA/bite block
. Direct trauma
. Laceration . . .
Lips . Compression by device, taping to
Nerve injury .
device
Conclusion

SGAs have replaced tracheal intubation in menu indications, such as for elective
procedures in patients without increased risk for gastric content aspiration. A difficult
airway often makes mask ventilation and tracheal intubation problematic. SGA devices
have the potential to improve ventilation and often assist in subsequent tracheal intuba-
tion. Ventilation via an SGA when intubation and facemask ventilation have failed may be
lifesaving procedure. The use of SGAs in formerly contraindicated patients, procedures,
and locations continues to challenge conventional methods of airway management.
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Introduction

Increased understanding of the negative effects of neuromuscular paralysis and seda-
tion on clinical outcomes of mechanically ventilated patients led to a great interest in
early switch from controlled mechanical ventilation (CMV) to different forms of assist-
ed spontaneous breathing (1). During assisted mechanical ventilation (AMV) both the
patient’s muscles and the mechanical ventilator contribute to alveolar ventilation. AMV
is used as a weaning technique but also as first-attempt ventilatory support in acute
respiratory failure patients (2).

Besides important short-term benefit, such as reducing the deconditioning of the
inspiratory muscles, improving ventilation and perfusion matching and cardiac filling,
AMYV carries also some disadvantages, especially in severely hypoxemic patients, there-
fore its use is debated.

Advantages of spontaneous breathing

It is well known that CMV can lead to both atrophy and contractile dysfunction
resulting in a rapid development of diaphragm weakness, known as ventilator induced
diaphragm dysfunction (3). Diaphragm dysfunction is linked to difficult weaning from
ventilator support, high risk of mortality and complications (4,5). On the opposite,
spontaneous breathing maintains inspiratory muscles tone and reduces diaphragm
dysfunction (6). Diaphragmatic contraction during inspiration preserves distal airway
patency and avoids atelectasis in the dependent part of the lung; it leads to a better lung
aeration and optimizes ventilation-perfusion matching, improving gas exchanges and
potentially reducing hyperinflation of non-dependent regions (7-9). These data could
suggest a protective and therapeutic role of spontaneous breathing in patients with
mild ARDS (10), as also confirmed by experimental data from Yoshida et al (11). They
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showed that in severe ARDS avoidance of spontaneous breathing reduces lung injury;
instead in case of mild or moderate ARDS spontaneous ventilation could prevent wors-
ening of injury and improve pulmonary function by means of more lung recruitment.

Pleural pressure during AMYV is lower than during CMYV, leading to different he-
modynamic consequences. In fact, the venous return to the right ventricle is less im-
paired during AMV than during CMV, while the left ventricular afterload is increased.
This could cause the reduction of cardiac output where ventricular function is impaired.
However, the net effect of spontaneous breathing on hemodynamics depends on the
balance between intrathoracic pressure, baseline ventricular filling and the ventricular
contractile function (9,12).

Physiological advantages of spontaneous breathing may result in better clinical
outcomes. Putensen and colleagues reported reduced length of stay in intensive care
unit in patients at risk of ARDS undergoing AMV (13). In an experimental study, Xia
et al. demonstrated that spontaneous breathing effort ameliorates lung function and
decreases lung inflammation’s markers as opposed to CMV (14).

Drawbacks of spontaneous breathing

It is crucial to underline that spontaneous breathing effort carries also negative
effects, both for the injured lung and for the diaphragm (1).

First, spontaneous breathing effort is associated to an increased Work of Breath-
ing (the amount of effort used to expand lungs, determined by lung and thoracic com-
pliance, airway resistance and by the use of muscles) that causes increase of oxygen
consumption. In some patients, heart failure could develop after resuming of respirato-
ry efforts.

Recently, the term P-SILI (Patient self-inflicted lung injury) was introduced, to
identify the injury that could develop in the lungs of a spontaneously breathing patient
(15). The adjunct of the negative pleural pressure generated by patient’s inspiratory ef-
fort to the positive alveolar pressure of the mechanical breath results in an increased
trans-pulmonary pressure that increases tidal volume and contributes to lung injury
(9). Whereas the normal lung is able to tolerate very large increases of tidal volume, the
already injured lung is more susceptible to the ventilation-induced lung injury (“two
hit” concept) (15), and the application of safe tidal volumes during AMV is not al-
ways possible (16). Furthermore, the negative inspiratory pressure during spontaneous
breathing increases transvascular pressure, causing fluid shift from intravascular to in-
terstitial space and resulting in edema, especially when vessel permeability is increased
due to inflammatory stimuli (15). The inhomogeneous distribution of transpulmonary
pressure swings is also involved in the progression of lung injury. In healthy lungs, the
swings of local pleural pressure are distributed uniformly across the lung surface (“flu-
id-like” behavior) resulting in uniform change in transpulmonary pressure, and the re-
sultant lung ventilation is homogeneous. On the contrary, injured lungs (“solid-like”
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behavior) shows heterogeneous transpulmonary pressure swings and a heterogeneous
lung expansion. In this context, in case of spontaneous effort, additional lung damage
might be directly linked to the increase of tidal volume derived from occult pendelluft
(the movement of gas between regions with different time constants), which dramati-
cally increases regional distension of already injured lung regions (17). In this context
lung protective ventilation is not just supportive but it is also a prophylactic therapy to
minimize SILI (15,18).

Lastly, during AMV asynchronies could develop between the patient and the ven-
tilator, leading to high tidal volumes, to ineffective ventilation or to wasted muscular
efforts (19).

Monitoring during spontaneous assisted breathing

Spontaneous breathing is a double-edged sword and the monitoring of patient’s
effort and lung-distending pressure is important; many different methods have been
described (20). The reference method to measure the patient’s muscular effort (Pmus) is
esophageal pressure (Pes) through esophageal catheter. This technique is far from being
widespread clinical routine, but it remains the gold standard method for the validation
of new techniques introduced in clinical practice (21).

P0,1 is one of the more robust, non-invasive and broadly used methods to moni-
tor breathing effort. It indicates the airway pressure drop in the first 100 milliseconds of
an inspiration against occluded airway and it mainly represents the central respiratory
drive (22).

The measurement of the Pmus index (PMI) is a technique based on the interrup-
tion of the inspiratory flow. PMI can be calculated as the difference between the elastic
recoil pressure of the respiratory system, which is represented by the plateau pressure
during an end inspiratory occlusion, and the total positive pressure applied to the air-
ways by the ventilator (pressure support and positive end expiratory pressure). PMI
is a sensitive indicator of inspiratory effort, and gives a good estimate of the pressure
generated by the inspiratory muscle at end inspiration (23).

The monitoring of the electrical activity of diaphragm (EAdi), besides driving
NAVA mode of ventilation, provides an excellent monitoring of patient’s inspiratory
activity and of the presence of asynchronies (24).

Lastly, a bedside tool available to monitor breathing effort is diaphragm ultra-
sonography. This methodology is increasingly used because it does not need patient’s
transportation, it gives functional information about the muscle itself and it is repro-
ducible if follow up is necessary (25).

Even now; it is quite uncommon in clinical practice to measure respiratory system
mechanical properties (driving pressure and compliance) during PSV, despite plateau
pressure and driving pressure are extensively shown to be related to patient outcome
during CMV. Preliminary data produced by our group show that driving pressure meas-
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ured during PSV is related to patient outcome and could be introduced in the bedside
monitoring of intubated spontaneously breathing patients (26).

Conclusion

Spontaneous assisted breathing is an attractive option for the clinician, because
it can bring many advantages to the patient. Nevertheless, to exerts its positive effects,
AMYV needs to be strictly monitored and accurately tailored, basing on patient’s respira-
tory, hemodynamic and neurological status.
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Patient blood management (PBM) is a multimodal concept that aims to detect, prevent
and treat anaemia, optimise haemostasis, minimise iatrogenic blood loss, and support
a patient-centred decision to provide optimal use of allogeneic blood products. PBM is
intended to reduce 3 major risks as follows:

(1) anaemia - before surgery, about 30% of non-cardiac surgery patients have
anaemia with an increased risk of RBC transfusions, complications and post-
operative mortality. Consequently, the diagnostics and (if medically possible)
the therapy of anaemia are important elements of PBM. Since anaemia in
many of these patients is based on a treatable iron deficiency, it is fundamen-
tally crucial to identify anaemic patients and/or iron deficient patients at an
early stage (2 to 4 weeks before surgery). The preoperative diagnosis and ther-
apy of anaemia should also be proceed even if the time interval before surgery
is shorter in order to enable a more rapid haemoglobin increase after surgery,
whenever necessary.

(2) blood loss - The prevention and minimisation of unnecessary blood losses
is essential to counteract the occurrence of hospital-acquired anaemia. The
following objectives should be pursued: - reduction of the number of blood
withdrawals to the necessary minimum, - use of blood sampling tubes with
the smallest volume sufficient for the analysis (e.g. use of smaller tube sizes
or minimising the filling level of the tubes), - avoidance of discarding diluted
blood residues in withdrawal syringes by using closed blood sampling sys-
tems. Other important single PBM measures are: coagulation SOPs, maintain-
ing pH, temperature and calcium levels among others.

(3) RBC transfusion - The objective of RBC transfusion is the assurance of a suf-
ficient global oxygen supply and the avoidance of potential complications
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which might be associated with acute anaemia. However, a transfusion is the
last resort in the treatment of anaemia if a causal therapy of the anaemia had
not been possible or satisfactory before. Novel data suggest a safe corridor of
a hemoglobin of 7-9 g/dl in clinical medicine. A restrictive transfusion regime
in cardiac surgery patients suggested a benefit in comparison to a more liberal
transfusion strategy.

(4) study - In a prospective, multicenter study, surgical inpatients from four

German University Hospitals (Frankfurt, Bonn, Kiel and Muenster) were ana-
lyzed before (pre-PBM) and after the implementation of PBM. PBM program included
multiple measures (ie, preoperative optimization of hemoglobin levels, blood-sparing
techniques, and standardization of transfusion practice). Primary aim was to show
non-inferiority of the PBM cohort with a margin of 0.5%. Secondary endpoints includ-
ed red blood cell utilization.

A total of 129,719 patients discharged between July 2012 and June 2015 with dif-
ferent inclusion periods for pre-PBM (54,513 patients) and PBM (75,206 patients) were
analyzed. The primary endpoint was 6.53% in the pre-PBM versus 6.34% in the PBM
cohort. The noninferiority aim was achieved (P < 0.001). Incidence of acute renal fail-
ure decreased in the PBM cohort (2.39% vs 1.67%; P < 0.001, regression model). The
mean number of red blood cell transfused per patient was reduced by approx.. 20% (P
< 0.001). The implementation of PBM can be achieved even in large hospitals without
impairment of patient’s safety.

Trial Registration: PBM-Study ClinicalTrials.gov, NCT01820949
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Volume loading - Is it possible to make accurate assessment?
Opterecenje volumenom - Da li je moguca precizna procena?

Miomir Jovié
Medicinski fakultet Univerziteta u Beogradu

Klinika za anesteziju i intenzivni lecenje, Institut za kardiovaskularne
bolesti ,,Dedinje ‘; Beograd, Srbije

Perioperativna procena hemodinamskih promena i sréane (novonastale) disfunkcije
je kompleksan i dinamic¢an proces na koji uti¢e niz faktora: hemodilucija, redistribu-
cija cirkuli$uceg volumena, perioperativni sistemski inflamatorni odgovor, krvarenje,
promene kontraktilnosti miokarda i promene kardiorespiratorne sinergije.

Decenijama hvaljen i osporavan plu¢ni arterijski (PA) kateter i termodiluciono
merenje sr¢anog minutnog volumena i dalje su zlatni standard hemodinamskog mon-
itoringa sa kojim se porede svi savremeni sistemi monitoringa. Merenjem pririsaka u
plu¢noj i sistemskoj cirkulaciji kao statickih parametara, pritisaka punjenja desne i leve
komore, centralnog venskog (CVP) i plu¢nog kapilarnog okluzionog pritiska (PCWP)
procenjuje se opterecenje komora volumenom. Kako je promena kontraktilnosti i kom-
plijanse komora, kod kriti¢no obolelih, dinamicna, proizilazi da pritisci punjenja nisu
pouzdan parametar opterecenja volumenom i distribucije volumena.

Okluzijom plucne arterije, balon¢i¢em na vrhu PA katetera meri se pritisak (hi-
drostatski) izmedu mesta okluzije i zatvorene mitralne valvule. Trenutak zatvaranja mi-
tralne valvule oznacava pocetak sistole leve komore (LK) i merenjem PCWP-a meri se
pritisak u levoj komori izazvan pristiglim volumenom na kraju dijastole (left ventricular
end-diastolic pressure-LVEDP).

Koristeci izmerene pritiske i volumene izra¢unavaju se drugi hemodinamski par-
ametri: sistemski vaskularni otpor (SVR) i plu¢ni vaskularni otpor (PVR). Rad leve i
desne komore procenjuje se kroz indeks rada (LVSWI i RVSWI) ostvarenog za dati
udarni volumen u funkciji razlike u pritiscima opterecenja volumenom i perifernog
otpora (plucne ili sistemske cirkulacije).

Pri tumacenju hemodinamskih parametara, posebno pritisaka kao pokazatelja
opterecenja volumenom treba imati u vidu da promena pritiska zavisi ne samo od vol-
umena vec¢ i od komplijanse (krutosti) sr¢anih Supljina koja je promenljiva u uslovi-
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ma koronarne hipoperfuzije, infarkta miokarda, naglih promena arterijskog pritiska ili
akutne promene funkcije sr¢anih valv

Uvodenjem petlje pritisak/volumen leve komore (P/V loop), a odnedavno i desne
komore, znacajno je doprinelo boljem razumevanju, razlike izmedu levog i desnog srca.
Procena sistolne i dijastolne funkcije (disfunkcije), leve i desne komore, nezavisno kao i
njihove medusobne interreakcije ucinila je i strategiju lecenja sofisticiranom.

Medutim, potreba za kontinuiranim monitoringom kod izrazenih hemodinam-
skih promena, uvela je u svakodnevnu klinicku primenu kontinuirano merenje sr¢anog
minutnog volumena (CCO) i saturacije hemoglobina mesane venske krvi (SvO,) uz iz-
ra¢unavanje ostalih hemodinamskih parametara udarnog volumena i od njega zavisnih
parametara.

Invazivnost metode i nemoguénost procene opterecenja volumenom koris¢enjem
PA katetera, uvode u upotrebu druge metode (mozda i manje invazivne) gde se kali-
bracija ne vrsi termodilucijom ve¢ litijjumom- LiDCO i transpulmonalnom termodi-
lucijom - TPTD uz anlizu krive arterijskog pritiska - PCCO ¢ime se odreduje sr¢ani
minutni volumen i procenjuje distribucija intratorakalog volumena u korelaciji sa fuk-
cionalnim kapacitetom LK. Uvodenje TPTD u klinicku praksu, kroz procesore konzola
za monitoring (PiCCO - Pulsion i EV 1000 -Edwards) udarni volumen LK se meri kroz
povrsinu grafickog prikaza arterijskog pritiska uz istovremeno merenje distribucije vol-
umena u intratorakalnom prostoru.

Grudni ko$ ima vrlo ograni¢ene mogucnosti ekspanzije. Sastoji se od tri osnov-
na prostora/odeljka: volumena intratorakalnog gasa, intratorakalnog volumena krvi
(ITBV) i ekstravaskularne te¢nosti u plu¢ima (EVLW).*!

Analiza forme talasa arterijskog pritiska (Pulse Contour Analysis) savremeni je al-
goritam, koji se koristi u novijoj tehnologiji hemodinamskog monitoringa. Primenjeni al-
goritam integriSe sve relevantne parametre za izracunavanje sr¢anog minutnog volumena
(Pulse Contour Cardiac Output - PCCO) (udarni volumen leve komore, komplijansu i
impedancu arterijskog sistema u relaciji s perifernim sistemskim vaskularnim otporom).

Monitoring sistemi u koje je integrisan algoritam analize forme arterijskog ta-
lasa (puls conture analysis) dele se u dve grupe (kategorije): one kod kojih je potrebna
kalibracija i one koji se ne kalibriu. Zajednicka karakteristika ovih sistema jeste da
nisu precizni kod pacijenata sa stenozom/insuficijencijom aortne valvule i pri upotrebi
intraaortne balon pumpe i poremecaja ritma.

Monitoring platforme sa kalibracijom

Za kalibraciju sistema i izra¢unavanje sr¢anog minutnog volumena koristi se
transpulmonalna diluciona metoda. Aplikacijom razlicitih indikatora dilucije: litijum,
indocijan zeleno i termodilucija (rastvorima niske temperature) menja se njihova kon-
centracije obrnuto proporcionalno cirkulisu¢em volumenu. Prednost ovih sistema je $to
pri merenju sr¢anog minutnog volumena mere individualnu komplijansu i impendan-
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cu arterijskog sistema svakog bolesnika, i zbog toga treba da se kalibri$u na osam sati.
Ukoliko je pacijent hemodinamski nestabilan, i ¢esce.

U klini¢koj praksi su zastupljene monitoring platforme za transpulmonalnu ter-
modiluciju dva proizvodaca: PiCCO (Pulsion Medical Systems, Germany); Volume Veiw/
EV'1000 (Edwards Lifesciences, USA). Transpulmonalna termodilucina metoda (TPTD)
smatra se manje invazivhom od konvencionalne sa PA kateterom. Da bi se koristio
PCCO algoritam, koriste se posebno dizajnirani CV kateter i arterijska kanila (najcesce
plasirana u femoralnu ili radijalnu arteriju) sa termistorom na vrhu. MoZe se meriti:
sr¢ani minutni volumen - CO; frekvenca sr¢anog rada — HR; arterijski pritisak — AP;
indeks udarnog volumena -SVI; varijacija udarnog volumena - SVV i sistemski vasku-
larni otpor - SVR. Dok su izvedeni (izrac¢unati) parametri: ukupni volumen na kraju
dijastole - GEDV; kardijalni funkcionalni indeks — CFI; intratorakalni volumen krvi -
ITBV i ekstravaskularna te¢nost u plu¢ima — EVLW.

Ukupni volumen u srcu na kraju dijastole (GEDV) ¢ini volumen pretkomora
(desneileve) i komora (desne ileve) na kraju dijastole. Ukupni torakalni volumen krvi
(ITBV) obuhvata volumen krvi u srcu i plu¢ima (PBV).

Prednost ove metode je $to moze da izmeri volumen ekstravaskularne tecnosti u
plu¢ima (EVLW), koja obuhvata intersticijalnu i alveolarnu tecnost. EVLW predstavlja
razliku ukupnog intratorakalnog termalnog volumena i ukupnog intratorakalnog vol-
umena krvi.

EVIW =ITTV - ITBV

Procena ekstravaskularne te¢nosti u plu¢ima (EVLW) veoma je bitna. Zavisi od
niza faktora: propustljivosti alveokapilarne membrane (ARDS, inflamacija), promene
filtracionih pritisaka i sré¢ane funkcije. Normalne vrednosti EVLW su 3-7 ml/kg. Od-
nos ekstravaskularnog volumena (EVLW) i volumena krvi u plu¢ima (PBV) predstavlja
indeks pulmonalne vaskularne permeabilnosti (PVPI), pokazatelj propustljivosti alveo-
kapilarne membrane. PVPI = EVLW/PBV.

Brojnim klinickim studijama pokazana je visoka senzitivnost EVLW i PVPI, kao
nezavisnih parametara u proceni mortaliteta kod bolesnika sa ARDS-om,* akutnim
ostecenjem pluca ili pacijenata sa sepsom. Ukoliko je PVPI ve¢i od 3 i EVLW > 12 ml/
kg, onda se sigurno radi o povecanoj propustljivosti alveokapilarne membrane.

Detaljno poznavanje algoritama integrisanih u pojedinacne sisteme monitoringa
preduslov je izbora pravog, i prema klini¢kim okolnostima, odgovarajuc¢eg monitoringa
u lecenju kriti¢no obolelih sa dinami¢nom fluktuacijom hemodinamike
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Management of bleeding and coagulopathy
during major trauma resuscitation

Jasna Jevdjic

Center for Anesthesiology and Reanimatology, Clinical Center Kragujevac
Faculty of Medical Sciences, University of Kragujevac, Serbia

Introduction

The leading cause of death after severe trauma is bleeding. The bleeding can be pre-
vented, first of all by rapid transport and adequate initial treatment of traumatized by
Emergency Medical Services, a well-organized reception at the Trauma Center, which
must have the technical capabilities for quick and accurate diagnosis of injuries, as well
as the use of Damage control resuscitation (DCR) and Damage control surgery (DCS)
treatment strategy. For a good trauma outcome, understanding of the pathophysiology
of endogenous acute coagulopathy, which occurs immediately after injury, as a result
of activation of the systemic inflammatory response and coagulation cascade, is also
important as well as their timely treatment.

Hemostasis and fibrinolysis

Hemostasis and fibrinolysis, are the consequence of a complex series of cas-
cading enzymatic reactions. After the injuries of the vascular system, the hemostasis
is activated, vasoconstriction occurs, and then in the second phase the platelets are
activated and platelet plug is formed. Platelet aggregation allows for the von Ville-
brand factor. Procoagulants are in the inactive state, but when the blood vessel is
damaged, blood is exposed to extravascular tissues, which are rich in tissue factor
(TF). The complex of TF and factor VIIa activatecascade enzyme reactions termed
theexterinsic pathway of coagulation. The result of this reactions is the enzyme com-
plex activator of prothrombin, which inactive prothrombin translates into active
thrombin. Thrombin further clears fibrinogen to monomers that connect to build in-
soluble fibrin, that is, a fibrin net in which the blood cells catch and form a blood clot.
Thrombin also activatesthe intrinsic pathway of coagulation by cascading activation
of coagulation factors XI, IX, VIII, V, through a positive feedback system, leading to
further propagation of the clot.
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The balance between the procoagulant and anticoagulant system allows the blood
to be in liquid state and generate a clot that islocalized at the site of the injury.Multiple
anticoagulant mechanisms include:1.Antithrombin III, which inactivates thrombin and
activated factor X. Protein C - which together with the protein S inactivates factor V and
factor VIIL; 2. The fibrinolytic system - plasminogen activator (tPA) and urokinase-type
plasminogen activator (uPA), released from a damaged vessel endothelium, activates
the inactive plasminogen to plasmin; 3.0n the endothelial surface is thrombomodulin,
which binds to thrombin and inactivates it. This complex also activates protein C.

Acute traumatic coagulopathy or trauma-associated coagulopathy

Acute traumatic coagulopathy occurs in 25-30% of traumatized patients and its
occurrence is in correlation with the severity of injury. In comparison with traumatized
patients without coagulopathy, traumatized with Acute traumatic coagulopathy have a
3 to 4 times higher mortality. Although the pathophysiology of ACT is not a complete
investigated, it is considered that the most likely mechanism is dysregulated activation
of the thrombomodulin-protein C system.

Tissue hypoperfusion leads to damage to the endothelium and increased release
of thrombinodulin, which binds thrombin. This complex activates Protein C. Thus, the
role of thrombin from the procoagulant becomes anticoagulant. The level of tissue plas-
minogen-tPA activator increases, which leads to the conversion of plasminogen to plas-
min and to the hyperfibrinolytic state.

Dilution of coagulation factors occurring due to administration of excessive
amounts of crystalloid and colloid solution during resuscitation and hypothermia that
also directly reduces the activity of coagulation factors, leads to resucitation-associated
coagulopathy.

Early control of hemorrhage and Damage control resuscitation

The speed with which the bleeding is stopped determines the outcome of hem-
orrhagic shock. Even in prehospital management, on the field, measures to stop the
bleeding should be applied: hemostatic bandage, tourniquet. Early administration of
tranexsmic acid, within 3 h of injury, is recommended because it reduces the overall
mortality and transfusion requirements for bleeding patients. If the bleeding source
is not known, conduct a imaging without delay: ultrasonography, radiographic, con-
trast-enhanced CT.

Damage control resuscitation (DCR) is the resuscitation concept that involves in-
itial approach to severely wounded bleeding patient where the emphasis is on early and
aggressive correction of coagulopathy. The main components of DCR are: permissible
hypotension, namely restrictive application of intravenous fluids, early balanced use of
blood and blood products, whole body warming, acidosis treatment.
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Initial management of bleeding and coagulopathy

Mechanism of injury, patient physiology, patient’s response to initial resuscitation
and application specific scores may be useful in predicting critical bleeding, and early
activation of the massive transfusion protocol, which includes simultaneous adminis-
tration of fresh frozen plasma, platelet concentrates and red blood cells in a ratio of 1: 1:
1 or fibrinogen concentrate andred blood cells according to Hb level. The optimal fixed
ratio of units of plasma: platelets: red blood cells is not yet defined, but it is certainly
in the range of 1:1:1 to 1:1:3. Administration of blood products in a fixed ratio to the
bleeding patient can result in some unnecessary use of blood products, which can also
have harmful effects. Component therapy guidance, along with estimation of treatment
effect, can be achieved by rapid point-of-care (POC) coagulation testing: thromboelas-
tography (TEG), rotational throboelastometry (ROTEM). Goal directed resustitation
significantly diminish transfusion requirement and improves outcome due to specific
and rapid correction of coagulation abnormalities. Hypocalcaemia is a common com-
plication of massive transfusion and it is necessary to overcome calcium deficiency us-
ing intravenous calcium gluconate or calcium chloride.

Management of bleeding in patients receiving Direct Oral Anticoagulants (DOAC)

The use of long-term anticoagulant therapy for the treatment and prevention of
thrombosis is widespread.In patients who were on oral anticoagulant therapy prior to
injuries, the risk of bleeding is considerably higher.

Vitamin K antagonists (Warfarin) works by blocking vitamin K in the liver and
so inhibiting the production of the vitamin K dependent clotting factors II, VII, IX, and
X. In the case of massive bleeding in these patients, the reversion is achieved by using
prothrombin complex concentrate (PCC) at a dose of 25-50U / kg and suplement with
vitamin K, adjusted to actual INR.

Reversal of direct thrombin inhibitors (Dabigatran) and Direct Factor Xa inhib-
itors (Rivaroxaban, Apixaban) cannot be achived with PCC.For dabigatran, there is an
specific antidote- Idarucizumab, a monoclonal antibody which binds dabigatran and
neutralises its anticoagulant effect. Since Idarucizumab is not a widely available drug,
hemodialysis can be used to emergency reverse the effect of Dabigatran, because Da-
bigatran is poorly bound to plasma proteins and extensively excreted via the kidney.
Andexanet alfa, a recombinant human factor X, which binds direct factor Xa inhibitors
such as apixaban, edoxaban, rivaroxaban is still in the clinical trial stage, and is not
approved for clinical use. Also, as these drugs are strongly bound to plasma proteins,
hemodialysis can not be used for reversion. Apixaban, edoxaban, rivaroxaban may be
eliminated by plasmapheresis, but this in emergency situations is hardly feasible and
depends on the technical capabilities. If specific antidotes are unavailable, in the case of
uncontrolled bleeding, in patients withDOAC therapy, high doses of PCC / aPCC (25-
50 U / kg) should be used. It can also be considered the use of recombinant activated
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factor VII. When use the high-dose PCCs, there is a incresed risk of both arterial and
venous thrombosis during the recovery period. Therefore, it is necessary, after control of
bleeding has been achived, to continue, as soon as possible, with thromboprophylaxis.

Conclusion

Improvement in outcome in bleeding trauma patient, largely depends on the early
diagnosis of trauma-induced coagulopathy and its appropriate treatment. High-quali-
ty studies have proven that early application of high-gradefixed ratio of units of plasma:
platelets: red blood cells significantly increases survival. The use of specific coagulation
factors (fibrinogen, prothrombin complex and rFVII) shows encouraging results, but
still require high quality clinical studies to prove this.
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Do we need scoring systems to identify critically ill people?

Dusanka Obradovié

Institute for pulmonary diseases of Vojvodina, Sremska Kamenica
Medical Faculty Novi Sad, University Novi Sad

Critically ill patients are those whose general condition (dysfunction or disease of mul-
tiple organs and/or organic systems), prognosis and survival depend largely on the ap-
plication of modern techniques and therapy. These are patients who need intensive care
and therapy for more than 5 days and have a 20% risk of dying (1).

In most of life-threatened patients, the dysfunction of multiple organs and organ
systems is preceded by an aggravation of the general condition, but the signs of this de-
terioration are often unrecognizable. For the early identification of life-threatened pa-
tients, early warning systems have been created, which include monitoring of basic vital
parameters, their scoring and summing up results in the final score. The vital parame-
ters to be followed (according to the National Institute of Health and Clinical Practice
(2) are systolic blood pressure, heart rate, respiratory frequency, blood oxygen satura-
tion measured by a pulse oxymeter, temperature and level of consciousness. The use of
score systems accelerates and facilitates decision-making regarding accommodation or
relocation of patients to intensive care units (ICU) or high dependence units (HDU),
reduces the number of hospital days, prevents cardiac arrest and reduces mortality rates
in hospital conditions (3) (4). In a prospective study by the authors from Brazil, it has
been proven that every hour of delayed relocation of patients from the department to
(ICU) was associated with a 1.5% increase in the possibility of fatal outcome in ICU. (5)

A strategy for critically ill patients should be based on the so-called ‘track and
trigger’ score system or clinical assessment. Which scoring system will be used is the
point of agreement in the hospital and in relation to the risk of generalized deteriora-
tion, patients are classified as low, medium or high risk for further deterioration. Pa-
tients who are classified as life-threatening form a separate group, follow-up procedures
are absent and are immediately placed in intensive care units. In patients who are in the
middle or high risk group, for further deterioration, in addition to the application of
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adequate treatment measures, the plan is made or for further monitoring, or, in consul-
tation with doctors from the ICU, transfer to the ICU (2). The identification of patients
belonging to a group of life-threatened on general wards that can benefit from treat-
ment in ICU nad HDU is therefore very important. In the United Kingdom, research
has shown (6) that changes in vital parameters have preceded cardiac arrest 24 hours,
and that as many as 23,000 intrahospital heart failure can be prevented by better moni-
toring of vital parameters. Early identification of this group of patients also contributes
to reducing mortality, shortening the length of stay and costs of treatment. An analysis
of 576 deaths by the National Patient Safety Agency (NPSA) over a period of one year
within the observational study found that in 66 patients (11%) the deteoriation was not
recognised on time(7).

An ideal score system should be based on a simple measurement of daily meas-
urable vital parameters that can be applied, well calibrated, highly discriminated, appli-
cable to all patients in all countries, and has the ability to predict the functional status
and quality of life after discharge from ICU or HDU. No scoring systems meets all these
criteria in full.

The importance of scoring systems is multiple and almost all have common char-
acteristics:

— warning systems can indicate deterioration of patients’ condition and provide

invaluable assistance in making final decisions;

- scoring systems can provide a stable basis for studying the efficiency of applied
medical methods, advocacy, and cost-effectiveness of applied actions in depart-
ments and

— the quality of the provided health care and care at the department can only be
seen through the objective parameters and indexes

Early warning systems are systems that identify patients with a risk of developing a
fatal outcome e.g. patients who have criteria for admission to ICU. Among these scoring
systems, the Modified Early Warning Score (MEWS) is specially highlighted. It is a simple
score system that enables improvement of quality and safety in terms of providing med-
ical assistance to patients both in general surgical and internal medicine departments, as
well as in ICU and HDU. MEWS enables efficient identification of hospitalized patients
requiring a higher level of emergency medical care and therapy, as well as patients at
risk of death in a hospital (8). The MEWS score is simply calculated using 6 physiologi-
cal parameters: systolic pressure, heart rate, respiratory rate, body temperature, diuresis,
neurological so-called AVPU score (A - Alert - awake, V - Voice - responds to the call,
P - Pain - reacts to pain, U - Unresponssive - does not respond). Each parameter ranges
from 0 to 3 points, and summed points form the final MEWS score (Table 1). MEWS
parameters provide better information when they are grouped and can provide a patient
state over a long period of time. Repeated measurements of parameters allow monitoring
of the clinical state of patients after the application of certain medical interventions. The
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moment we identify patients with MEWS of 4 or more, his condition should be treated as
life-threatening. This score is also an alarm for the implementation of medical interven-
tions, with rapid transport to the appropriate institutions and departments, with the pos-
sible application of advanced life support (ALS). In addition to the MEWS score, NEWS
(9) and the Quick Sequentional Organ Failure Assessment (10) are used.

There are several so-called Rapid Response Systems (RRS) systems with the teams
wich can rapidly identify the general condition of the patient and apply early interven-
tion in these patients. These are, for example, emergency teams (Medical Emergency
Teams (MET), Rapid Response Teams (RRT), etc. There are numerous research that ex-
amined the effectiveness of rapid response system implementation in everyday practice.
In the Oglesby et al survey (11), a system analogous to the generally accepted system
called the “Door-to-Needle time”, (ie the time that has elapsed since the moment of
myocardial infarction with elevation of the ST (STEMI) to the application of thrombo-
lytic therapy) was recommended. This system was named by the researchers Score to
Door Time (STDT), that is, the time it takes for patients to be transfer to the ICU with
assistants within the rapid response system. In this pilot, the multicentre study included
17 hospitals (177 patients) from Australia, Europe and America, of which 9 university
hospitals, with an average of over 600 beds and intensive care units with an average of
20 beds. The so-called “trigger” was recorded i.e.the time when the patient had a high
values of MEWS score, which should alert the rapid response team. In addition, the
value of APACHE II was recorded at admission in ICU. Also, they measured the time
from so-called the “trigger” time to time of admission in the ICU and the median was
4 hours and 32 minutes. (scheme 1). Of the 17 centers that participated in the study,
the largest number was from UK (13 centers) with 142 patients (80.2%) and in these
patients the STDT median was longer and amounted to 4 hours and 32 minutes. In 94
patients STDT was recorded for more than 4 hours. Reasons for delayed admission to
ICU’s were clinically justified in 14 (14.9%) patients, in 40 patients (42.6%) this delay
was without justified reason, and for the remaining 40 patients the reason for delayed
transfer to ICU was waiting for the opinion of an elderly specialist or lack of available
beds inICU. In this study, three STDT predictors were selected: treatment in the UK,
higher APACHE II score and age of patients. There is no significant correlation between
the MEWS score system and STDT. The conclusion of this study is that STDT moni-
toring is very useful and represents a contribution to previous research on the role of
warning systems and the presence of a rapid response team in hospitals.

Contrary to the previous understanding that the implementation of warning sys-
tems requires time and special equipment, based on previous research, the need for
these scoring systems to be used in the timely identification of life-threatened patients
has been demonstrated. Lately, automated monitors are now increasingly available to
combine vital parameters with the ability to respond quickly by the RRT based on a
disorder value of one or a combination of several vital parameters.
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Sedation in the Intensive Care Unit
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Critically ill patients during the treatment in the intensive care unit (ICU) are exposed
to various interventions and stressors from the environment that represent a significant
source of discomfort. Physical and psychological sequelae among survivors may sus-
tain long after critical illness and they are defined as the post- intensive care syndrome
(PICS).(1) Sedative and analgesic medications are commonly administered to provide
comfort and improve tolerance to ICU management. Some conditions in critically ill
require a continuous deep sedation like intracranial hypertension, severe respirato-
ry failure or refractory epileptic status. However, the current evidence reveals that a
deep sedation should always be avoided as long as there is no mandatory clinical in-
dication. (2) It has been recognized that pain and delirium if not addressed properly,
along with the oversedation are associated with an increased morbidity and mortality.
(3) Routine monitoring with reliable tools enables early detection of agitation and pain
thus avoiding excessive sedation and harsh consequences of delirium. The Richmond
Agitation-Sedation Scale (RASS) and Riker Sedation-Agitation Scale (SAS) have been
broadly validated and shown to be reliable, subjective scales, suitable for daily use. The
treatment goal should be to have an alert, cooperative patient who can tolerate the re-
quired interventions.

An individualized pharmacological approach implies selection of medications
that meet patient’s needs at the same time taking into account the presence of organ
dysfunction that may influence drug metabolism and predispose a patient to the exces-
sive side effects of sedation.

Sufficient analgesia should be provided for all ICU patients and it represents the
cornerstone of the ,analgesia first“ concept of sedation. (4) Opioids are among the most
commonly used sedative and analgesic agents. Context-sensitive half-time should be
considered when opioids are meant to be used for a continuous prolonged sedation.
Remifentanil, with the shortest context-sensitive half-time and a metabolism independ-
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ent of renal and hepatic function, provides the fastest recovery after cessation of contin-
uous infusion. However, it didn’t gain much popularity in the European ICUs, possibly
because of the higher incidence of pain compared to fentanyl and morphine when stop-
ping the infusion.(5)

Benzodiazepines have the longest history and remain the most widely used sed-
atives in the critically ill. Prolonged sedation because of their unpredictable accumula-
tion has also been recognized for a long time. Benzodiazepine use in the ICU has been
identified as an independent risk factor for delirium.(6) The latest guidelines recom-
mend non-benzodiazepine sedation in ICU whenever feasible.(2)

Propofol allows rapid awakening after a short-time use, but the substantial accu-
mulation with the prolonged infusion may also cause prolonged sedation. A serious ad-
verse event, propofol infusion syndrome (PRIS), usually after long infusion (>48 hours)
and high doses (>70mcg/kg/min), is associated with high mortality.(7)

Dexmedetomidine, a selective a-2 agonist produces a unique feature of sedation,
very dissimilar to other sedative drugs. Patients respond to verbal stimulation, commu-
nicate and cooperate with ICU staff maintaining good neurocognitive characteristics
during long-term sedation. (8) It has been demonstrated that an over-night infusion of
dexmedetomidine significantly decreases the incidence of ICU delirium.(9) It appears,
as suggested by current guidelines that it is a drug of choice for long-term light sedation
in critically ill.(2) Besides, since it doesn’'t produce any clinically measurable respiratory
depression, it is currently the only sedative drug indicated for continuous infusion in
non-intubated patients.

Inhaled anesthetics have been recently introduced for sedation in critically ill.
They offer a potential advantage in situations such as asthmatic and epileptic status,
complex sedation, history of psychoactive substance abuse or chronic pain.(10) Limita-
tions for their broader use are technical demands for special, miniature vaporizers, need
for scavenging systems in the ICU and the cost of volatile agents.

The mounting evidence for adverse effects of prolonged sedation in the ICU has
contributed to the development of strategies aiming to reduce adverse drug events,
shorten mechanical ventilation, decrease ICU length of stay and hospitalization, reduce
costs and avoid long-term psycho-cognitive consequences. Current guidelines recom-
mend a protocolized sedation in mechanically ventilated patients based on analgoseda-
tion which is advantageous compared to hypnosis based approach, along with noctur-
nal sleep promotion.(2,11) Attempts have been made to implement the ,,no sedation®
approach in the ICU.(12) These encourage control of environmental factors, such as
light and noise, harmonization of patient activities with circadian rhythm and require
adequate staffing and family support.

Further studies are needed to elucidate the association of non-pharmacological
interventions with long-term psychological outcomes.
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What is the ideal fluid in critical care?

Natalija Vukovi¢, Vesna Dini¢, Vladan Cvetanovi¢, Ines Veselinovi¢,
Vladimir Mili¢, Radmilo Jankovi¢

Anesthesiology and reanimation clinic, Clinical center Nis, Serbia

Introduction

Fluid therapy is one of the main aspects of treatment of critically ill patients. De-
spite the fact that reanimation fluids exist for more than one century, this is still an im-
portant topic especially after new technical improvements and changes in guidelines for
treatment of sepsis, trauma and postoperative complications. Generally speaking, the
vast majority of open questions are divided into two groups: the optimal fluid balance
group and the group of optimal type of fluids used for the treatment of different criti-
cal diseases and their phases. The conceptual model of Hoste et al' encompasses both
groups of questions into one growing paradigm stating that fluid therapy is, just like
other treatments with optimal dose, and different adverse effects, above all individually
oriented. And whereas, in the area of optimal fluid balance, there is a new 4 D model
by Malbrainet al® indicating change, in the area of “ideal” fluid new studies are needed.

The choice of fluids during reanimation phase or “Mission possible”

In the 19" century, the English scientist Thomas Graham divided fluids into crys-
talloids and colloids according to their diffusion characteristics related with the pass-
ing through semipermeabile membrane’. Similar to that, reanimation fluids are divided
into crystalloids which “are electrolyte solutions with small molecules that can freely
diffuse throughout extracellular space” and colloids which® contain large, poorly dif-
fusible molecules that create an osmotic pressure by keeping the water in the vascular
space™. Different use of crystalloid and colloid fluids for reanimation is selected ac-
cording to local guidelines, economic aspects and patient specific factors. This is due to
the lack of precise guidelines, at least according to previous data. In the international
study of prevalence from 2010, 391 intensive care units were studied in terms of the use
of crystalloids or colloids for reanimation of critically ill patients®. The study showed
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that there were variations among different countries, for example, colloids were more
frequently used in The United Kingdom and China whereas crystalloids were more fre-
quently used in The United States. This study also determined that more reanimation

episodes were treated with colloids (48%) than with crystalloids (33%)

Table 1. Cristalloids vs. colloids

Overall Mortality Blood
Study mortality 90 days transfusion RRT Allergy
Perel® 1.10 /
IS{tgfch 2013. | (1.02-1.19)
(95%CT) | Lewis’ | 0.97* 1.01%* 1.19% 1.3% 2.59
2018. | (0.86-1.09) | (0.9-1.14) | (1.02-1.39) | (1.14-1.48) | (0.27-24.91)
Perel® 1.24 /
RR 0.92 6.0
is” * 0.99% \ )
(95%CI) | Lewis” | 0.99 ' (0.77-1.10) | / (0.25-
2018. | (0.88-1.11) | (0.87-1.12) 144.93)
Perel® | 0.91 /
Gelatin | 2013. | (0.49-1.72)
RR 5.89 21.61
. . .
(B54CD ggﬁs ?68794 1.08) ?68793-109) (0.24- / (1.22-
' S e 142.41) 384.05)
Albumin | Perel® | 1.01 /
and FEP | 2013. | (0.93-1.10)
RR Lewis’ | 0.98* 0.98* 131 1.11 0.75
(95%CI) | 2018 | (0.92-1.06) | (0.92-1.04) | (0.95-1.8) | (0.96-1.27) | (0.17-3.33)

Alb-albumin; FFP-fresh frozen plasma; RRT- renal replacement therapy; RR - relative
risk; CI-confidence interval; * moderate certainty.

Ever since 1997, Cohrane group has studied the effect of crystalloids and colloids
on the mortality of critically ill patients. According to the results of this group’s research
from the year 2000, it was concluded that there were insufficient data to demonstrate
greater efficacy of colloids versus crystalloids in blood volume expansion®. The study
of Lewis et al’ examined 69 randomized studies and 30 020 patients and in addition
considered the effect of reanimation fluids on the frequency of blood transfusion and
the need for renal replacement therapy in critically ill patients. The authors concluded
that the use of starches, dextrans, albumin, fresh frozen plasma (moderate certainty of
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evidence) and gelatins (low certainty of evidence) when compared to the use of crystal-

loids makes little or no difference when it comes to the mortality of critically ill patients
(Table 1).

Conclusion

Based on the current evidence, it is likely that reanimation fluid selection does
not have any influence on the mortality of critically ill patients. It appears that the use
of starches does increase the need for transfusion and renal replacement therapy in
these patients. New proposed model for Starling’s model of glycocalyx disruption in
endothelial dysfunction announces a new era in the studies related with reanimation
fluid choice. Finally, the answer might be: - Crystalloid solution in balanced volume.
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Session V:

“MY WORST NIGHTMARE”






Just another hemodynamic instability

Dragana Uni¢-Stojanovic¢

Cardiovascular Institute Dedinje Belgrade, Serbia

Hemodynamic instability is defined as any instability in blood pressure which can lead
to inadequate arterial blood flow to organs. I will present case of 50-year-old man who
was undergone coronary artery bypass surgery 14 days ago. The early postoperative
course was reported to be uneventful. He was discharged from the hospital at postop-
erative day 6. His past medical history was consistent with hypertension and hypercho-
lesterolemia (HLP). His postoperative medications were aspirin (100 mg daily), Bisopr-
olol, Zofenopril, Furosemid and Rosuvastatin.

At discharge transthoracic echo was similar to preoperative, no pericardial ef-
fusion, LVEF 40%; and laboratory analysis in reference range. Patient was admitted to
our hospital because he had an episode of fainting 3 days ago and one more episode of
weakness, fatigue and mild dyspnoea 1 day ago. In the emergency department, during
examination, patient had loss of consciousness for 1 min. At that moment, we thought
about possible causes of this instabillity. Patient was admitted to intensive unit care.
We performed physical examination and we found that patient is conscious, cold, pale
colour of skin, regular pulse - sharp, small volume, heart rate 98 /min, arterial pressure
120/70 mmHg, with faint heart sounds, emphasized A2 of Aorta, no heart murmors,
eupnoeic, respiratory rate 16 /min. Possible causes included acute malignant arrhyth-
mia, acute myocardial infarction/ischemia, acute decompensation, pulmonary embo-
lism or pericardial tamponade? We needed additional tests for making diagnosis.

Monitoring of hemodynamic instabillity can help determine which type of shock
is present in a patient. We performed transthoracic echocardiography. There was no sig-
nificant pericardial clot. Although ECG is a cheap and rapid diagnostic test, it has some
limitations in the differential diagnosis. Acute pulmonary embolism (PE) is a frequent
life-threatening condition. Careful diagnosis is important, and different diagnostic tests
such as electrocardiogram (ECG), biochemical markers, echocardiogram, and comput-
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ed tomography are required. Given the potentially devastating effects of missing a pul-
monary embolism, a failure to make the diagnosis when it exists is of greatest concern,
even if this results in an overreferral of patients. Late cardiac tamponade may present
either early or late postoperatively and may be difficult to diagnose due to atypical clin-
ical, haemodynamic or echocardiographic findings. Late cardiac tamponade occurring
in a patient, is an extremely rare complication following coronary artery bypass surgery.
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