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NY, USA) program. A two-tailed p-value <0.05 was considered 
to indicate a significant difference.

Results
A total of 754 patients who had been admitted to the medi-

cal ICU and to whom MV was applied during the study period 
were identified. Among them, 311 patients (41.2%) met the 
definition of PAMV. Among these patients, 12 patients (3.9%) 
had DNR order given before day 4 of MV. We appropriately 

excluded them because this would be effective modified of 
prognosis. For the total enrolled patients (n=299), the ICU and 
in-hospital mortality rates were 41.5 and 42.1%, respectively. 
In addition, the 60-day mortality rate after ICU admission was 
35.5%. Table 1 shows the results of the baseline characteristics 
of all enrolled patients, and the results of the comparisons be-
tween the survivors and the nonsurvivors.

The enrolled patients had an average WIC of 2.3±1.8 and a 
median WIC of 2 (range, 0–11). The number of patients for 
each WIC level and the corresponding mortality are shown in 
Figure 1. Results of the investigation of all the components of 

Table 1. Comparison of baseline characteristics between survivors and nonsurvivors

Characteristic Total (n=299) Survivor (n=193) Nonsurvivor (n=106) p-value

Age, yr 65.1±14.1 64.0±14.1 67.2±14.1 0.058

Male 211 (70.6) 133 (68.9) 78 (73.6) 0.428

Body mass index, kg/m2 21.7±4.0 21.9±3.6 21.3±4.6 0.219

ICU LOS, day 21.9±19.7 24.7±22.8 16.9±10.6 <0.001

Hospital LOS, day 39.4±39.1 49.0±44.9 22.0±14.0 <0.001

APACHE II score on admission day 17.1±6.0 16.5±5.9 18.1±6.1 0.028

SOFA score on admission day 4.9±2.5 4.9±2.5 5.0±2.7 0.921

Total MV days 17.9±19.5 19.2±22.9 15.6±10.4 0.130

Shock on admission day 223 (74.6) 138 (71.5) 85 (80.2) 0.126

Major diagnosis leading to MV

    Pneumonia without ARDS 148 (49.5) 97 (50.2) 51 (48.1) 0.809

    Pneumonia with ARDS 59 (19.7) 16 (8.3) 43 (40.6) <0.001

    Cardiogenic pulmonary edema 55 (18.4) 48 (24.9) 7 (6.6) <0.001

    Aspiration 20 (6.7) 17 (8.8) 3 (2.8) 0.054

    AE of chronic lung diseases* 17 (5.7) 15 (7.8) 2 (1.9) 0.038

Values are presented as mean±standard deviation or number (%).
*Chronic lung diseases: chronic obstructive pulmonary disease, asthma, and bronchiectasis. 
ICU LOS: intensive care unit length of stay; APACHE: Acute Physiology and Chronic Health Evaluation; SOFA: Sequential Organ Failure 
Assessment; MV: mechanical ventilation; ARDS: acute respiratory distress syndrome; AE: acute exacerbation.
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Figure 1. The number of patients for each 
Charlson’s weighted index of comorbidi-
ties (WIC) score (left Y axis) and the cor-
responding mortality (right Y axis).
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WIC and their matching patients are shown in Table 2. Table 2 
also shows the comparisons between survivors and nonsurvi-
vors according to the components of WIC. 

When the relationship between WIC and the clinical vari-
ables upon admission were analyzed, it was found that the 
WIC score was positively correlated with the APACHE II 
(γ=0.321, p<0.001) and SOFA (γ=0.224, p<0.001) scores on ad-
mission day, respectively. 

When the WIC scores of the nonsurvivors and survivors 
were compared, it was found that the nonsurvivors had signifi-
cantly higher WIC scores than the survivors (2.7±2.1 vs. 2.1±1.7, 
p=0.008). The AUC of the ROC curve for WIC in our cohort 
was 0.592 (95% confidence interval, 0.523–0.661; p=0.008). 
Kaplan-Meier curves of 60-day survival are shown in Figure 
2. Survival curves showed WIC ≥5 had statistically significant 
differences than other WIC scores (log-rank test, p=0.027). In a 
univariate Cox proportional hazard model, four clinical factors 
were associated with poor prognosis (p<0.05): WIC more than 
or equal to 5; presence of shock on ICU admission day; acute 
respiratory distress syndrome (ARDS) on ICU admission day; 
and APACHE II score of more than or equal to 17 (the cut-off 
level was determined by ROC curves).

After adjusting for age and sex, these factors were included 
in a multivariate model: 3 factors (WIC ≥5, ARDS on ICU ad-

mission day, and APACHE II ≥17) were independently associ-
ated with the 60-day mortality (Table 3). The mortality rate of 
patients with WIC ≥5 was 54.2%.

Table 2. Comparison of the components of Charlson’s weighted index of comorbidities between survivors and nonsurvivors

Assigned weight for 
underlying disorder Underlying disorder Total  

(n=299)
Survivor 
(n=193)

Nonsurvivor 
(n=106) p-value

1 Myocardial infarction 16 (5.4) 5 (2.6) 11 (10.4) 0.006

Congestive heart failure 54 (18.1) 35 (18.1) 19 (17.9) >0.999

Peripheral vascular disease 5 (1.7) 5 (2.6) 0 (0) 0.165

Cerebrovascular disease 70 (23.4) 49 (25.4) 21 (19.8) 0.319

Dementia 9 (3.0) 6 (3.1) 3 (2.8) >0.999

Chronic pulmonary disease 124 (41.5) 75 (38.9) 49 (46.2) 0.223

Connective tissue disease 19 (6.4) 16 (8.3) 3 (2.8) 0.082

Ulcer disease 22 (7.4) 15 (7.8) 7 (6.6) 0.819

Mild liver disease 23 (7.7) 16 (8.3) 7 (6.6) 0.658

Diabetes 69 (23.1) 45 (23.3) 24 (22.6) >0.999

2 Hemiplegia 16 (5.4) 13 (6.7) 3 (2.8) 0.186

Moderate and severe renal disease 39 (13.0) 19 (9.8) 20 (18.9) 0.032

Diabetes with end-organ damage 15 (5.0) 9 (4.7) 6 (5.7) 0.784

Any tumor 37 (12.4) 15 (7.8) 22 (20.8) 0.002

Leukemia 1 (0.3) 1 (0.5) 0 (0.0) >0.999

Lymphoma 1 (0.3) 1 (0.5) 0 (0.0) >0.999

3 Moderate and severe liver disease 11 (3.7) 4 (2.1) 7 (6.6) 0.058

6 Metastatic tumor 6 (2.0) 3 (1.6) 3 (2.8) 0.670

Acquired immune deficiency syndrome 0 (0) 0 (0) 0 (0) Not applicable

Value are presented as number (%).
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Figure 2. Kaplan-Meier survival curves of 60-day mortality accord-
ing to the number of Charlson’ weighted index of comorbidities 
(WIC). ICU: intensive care unit.
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Discussion
The previous studies have shown that comorbid conditions 

before admission appear to predict mortality in ICU patients, 
and as such, comorbidity indices should be used as an impor-
tant tool for predicting patient outcomes11,19-21. In the present 
study, the prognostic value of Charlson’s WIC in PAMV pa-
tients was investigated. It was demonstrated that a WIC score 
of more than or equal 5 was associated with the increased 60-
day mortality of our enrolled patients. Based on the present 
study results, a higher WIC score might be helpful in predict-
ing the mortality of PAMV patients. 

In this study, however, the AUC of the ROC curve for the 
WIC score was lower and the WIC score had weak correla-
tion with the APACHE II and SOFA score. Moreover, as shown 
in Figure 2, we could not find the prognostic value in a WIC 
score less than 4 in predicting 60-day mortality. Also, we could 
not find how each component of WIC could affect their prog-
nosis. Although our result suggests that WIC may be a useful 
indicator to assist physicians in decisions related to patient 
management and counseling with their families or surrogates, 
this index should not override clinical judgments. In addition, 
our study was a single center experience. Further research is 
needed to determine the influence of comorbidities on the 
prognosis of these patients.

Based on the previous reports2,7-9, the incidence of PAMV 
cases seems likely to increase in the future, making it an 
emerging challenge for the critical-care delivery system. In 
the Asian ICUs (including those in South Korea), however, the 
critical-care resources and facilities of university hospitals are 
typically limited compared to those of the developed coun-
tries in North America and Europe22,23. In addition, a shortage 
of critical-care personnel, including full-time intensivists, and 
a low nurse-to-patient ratio, exist, which are serious issues for 
clinical practice24. Accordingly, a prediction model that identi-
fies patients with poor or good risks for clinical course may 
be useful for informing the discussions among the clinicians 
and the patients’ families (or surrogates). Although there were 
reported data about the prognostic factors for these patients25, 
developing a new mortality model through a large-scale multi-

center study would be necessary for the South Korean patient 
population requiring PAMV.

This study had several limitations. First, it was conducted 
retrospectively, which may have resulted in an informational 
bias. Second, the study was an observational retrospective 
analysis, and our data represent the experience of a single 
center. Thus, the results of our study may not represent the 
general situation in Korea. Third, our study was a retrospective 
one, we could not know how to deal with some patients who 
were not already indicated in the ICU but could not be out of 
the ICU because there was no general ward vacancy or avail-
ability in other hospitals. Fourth, in our results, the mortality 
of patients with WIC=0 was higher than that of patients with 
WIC=1 or 2. Because our study was retrospective study, all 
patients’ various comorbidities could be omitted in medical 
records, and all comorbidities could not gathered completely.

In conclusion, this study investigated the usefulness of 
Charlson’s WIC as a prognostic indicator in PAMV patients. It 
was found that higher WIC scores than that of the survivors, 
and WIC ≥5 might be helpful in predicting 60-day mortality. In 
terms of identifying a prognostic value of this score in PAMV, 
this population is set to increase so prospective, large-scale, 
multicenter studies with longer follow-up time periods are 
required to determine if this index can be considered a prog-
nostic factor.
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ARDS on ICU admission day 4.527 (3.039–6.743) <0.001

APACHE II ≥17 1.601 (1.075–2.385) 0.021

WIC ≥5 1.901 (1.140–3.171) 0.014

Statistical significance was tested by multivariate Cox hazards models.
HR: hazard ratio; CI: confidence interval; ICU: intensive care unit; ARDS: acute respiratory distress syndrome; APACHE: Acute Physiology 
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взвешенный 

индекс 


Чарлсона и 

летальность 



Оценка риска 

• Выше риск - меньше аргументов в пользу отказа от 
быстрого восстановления 



Прогностические модели длительного 
нахождения в ОРИТ после кардиохирургической 

операции (Ettema et al, 2010) 

• Систематический обзор, 11395 операций, оценка 14 
моделей (в том числе EuroSCORE и Parsonnet как 
специализированные системы)


• Высокие показатели по EuroSCORE II (более 5) и 
Prsonnet (более 10) обосновывают отказ от системы 
быстрого восстановление 



Предикторы неуспеха ранней активизации 
в кардиохирургии (Youseffi et al, 2015)  

• 2770 последовательных пациентов, плановые 
операции на сердце, ИК +/-


• 30% - неуспех в реализации концепции, ранний 
неуспех (перевод в ОРИТ из операционной) и поздний 
неуспех (поздний перевод из ОРИТ). Чаще имелся 
вариант раннего неуспеха в реализации быстрого 
восстановления 


• Предикторы: почечная дисфункция (СКФ менее 65 мл/
мин/ BSA), время пережатия аорты (> 130 мин), 
исходная ФИЛЖ < 30% 



Преабилитация 

• Элементы прекондиционирования


• Подготовка пациента перед операцией, в том 
минимальными физическими тренировками и 
психологической подготовкой 


• Эффективность неясна 



Коррекция нутритивной 
недостаточности 



Исходная гипотрофия у кардиохирургических 
пациентов влияет на исход операции  

(van Venrooij et al, 2008) 
• 331 пациент, АКШ и/или клапанная коррекция, среднее время 

пережатия и количество шунтов, равномерное 
распределение по EuroSCORE


• Исходные характеристики: 23,8% пациентов имели 
нутритивную недостаточность, 31% имели 
гипоальбуминемию 


• Достоверное влияние предоперационной недостаточности 
питания на частоту органной недостаточности, кровотечений, 
инфекций, длительности в ОРИТ и общей госпитализации


• Четкая корреляция между маркерами нутритивной 
недостаточности и частотой послеоперационных осложнений  



Чем опасно - патофизиология  

• Нутритивная недостаточность при ХСН и 
атеросклерозе наслаивается на системное 
воспаление как следствие ИК, гипотермии, 
стернотомии, «дренажных» послеоперационных 
потерь, действии препаратов (антикоагулянты, 
антиагреганты) 



Long-term effects of sepsis on atheroma burden
The aortic atheroma burden in the descending aorta in-
creased over the course of the experimental period in both
the sham- and CLP-treated ApoE−/− mice, but it was more
pronounced in the CLP-treated animals at both 3 months
(20% vs. 29.2% of total aortic surface area; P = 0.03) and
5 months (28.1% vs. 39.7% of total aortic surface area;
P = 0.004) after surgery (Figure 3A). Similarly, CLP
mice at 3 months had an increased atheroma burden at
the aortic root (0.129 mm2 vs. 0.263 mm2; P = 0.03). By
5 months, the unadjusted atheroma burden was 0.31 mm2

in sham-operated mice and 0.197 mm2 in the CLP mice
(P = 0.006), but, normalized for weight, it was higher in
the CLP group (11.6 μm2/mg vs. 20.1 μm2/mg; P = 0.005)
(Figure 3B). Collagen deposition was similar in both
sham- and CLP-treated animals at 5 months (38.5% vs.
54.3% of atheroma plaque area for sham vs. CLP; P >
0.05) (see Additional file 2), but macrophage infiltration

was significantly elevated at 5 months in the CLP group
(0.52 vs. 0.96 relative fluorescence units; P = 0.038)
(Figure 4).

Long-term effects of sepsis on circulating inflammatory
markers
All peritoneal cultures at 3 and 5 months were sterile in
both CLP- and sham-operated ApoE−/− mice. As shown
in Figure 5, the proinflammatory cytokines TNF-α and
IL-6 were higher on day 1 in the CLP group (TNF-α:
5.8 pg/ml vs. 36.9 pg/ml, P = 0.002; IL-6: 16.4 pg/ml vs.
138.7 pg/ml, P < 0.001 (both for sham vs. CLP)), though
IL-10 was not different (4.8 pg/ml vs. 13.9 pg/ml, P = 0.07).
Several cytokines remained elevated up to 5 months (IL-6:
13.06 pg/ml vs. 65.3 pg/ml, P = 0.005; IL-10: 9.13 pg/ml vs.
37.11 pg/ml, P = 0.035 (both for sham vs. CLP)), although
TNF-α and MCP-1 were no longer different.

Figure 3 Atheroma burden in the descending aorta and aortic root in association with sepsis and duration of chronic inflammation.
(A) Representative images of descending aorta with atheroma burden. The atheroma burden was recorded at 1 day, 3 months (3 m) and
5 months (5 m) after surgery. (B) Representative images of aortic root atheroma burden at similar time points. *P < 0.05 compared to the
time-matched sham-treated groups. CLP, Cecal ligation and puncture.

Kaynar et al. Critical Care 2014, 18:469 Page 6 of 12
http://ccforum.com/content/18/5/469

Kaynar et al, 2014

Системное воспаление и сепсис потенциируют 
атеросклеротическое поражение 



Как предотвратить 

• Оценка риска нутритивной недостаточности (или по 
общим шкала типа EuroSCORE, или по 
специфическим шкалам типа MUST)


• Возможная нутритивная предоперационная 
поддержка



Дополнительное энтеральное 
питание 

• Специализированный продукт для энтерального питания


• Удобный вариант для перорального питания 
(органолептика!)


• Омега-3-жирные кислоты 


• Достаточное содержание белка 


• Волокна


• Антиоксиданты и - вероятно - глутамин 


• Желательно отсутствие на инсулинорезистентность  



Сбалансированный характер 
инфузионной терапии 

Коллоиды против кристаллоидов 



18

Жидкость: да или нет? 
Ограничивать или нет? 

Коллоиды или 
кристаллоиды? 

Критерии эффективности?



Опасна ли жидкость в 
периоперационном периоде?

• Кумулятивный положительный баланс - для всех  

• Нарушения гемостаза, острая почечная 
недостаточность, гиперхлоремический ацидоз, 
специфические для конкретного вида 
инфузионной среды 



Послеоперационная тошнота  
и рвота

• Небольшие операции - либеральный вариант 
инфузионной терапии предпочтительнее, не 
вызывает ПОТР (Maharaj et al, 2005, Magner et al, 
2004) 

• Несбалансированные кристаллоиды одинаково 
вредны в отношении ПОТР (Gan T, 2006) 

• Большие операции с агрессивной операцией - 
предпочтение отдается ограничению объемов 
(Holte K et al, 2007)



Инфекция раны. 
Несостоятельность анастомозов
• Вероятность раневой инфекции напрямую 
зависит от уровня тканевой оксигенации, в 
особенности в области раны (Arkillic C et al, 2003) 

• Агрессивная тактика инфузии и профилактика 
паравульнарного отека - условия для работа 
макрофагов (Jonsson K et al, 1987) 

• Избегать тканевого ацидоза (Hiltebrand K et al, 
2007)



Several recent functional studies, however, indicate that transcytosis plays only a minor role in
the overall transport of macromolecules between blood and tissue, and the protein transport is
mainly passive (9–11). In the present chapter, therefore, only passive mechanisms for transvas-
cular exchange of fluid and solutes, including macromolecules, will be described.

STARLING EQUATION FOR TRANSVASCULAR FLUID EXCHANGE

In continuous capillaries where permeability for water and small solutes is high and per-
meability for proteins is low, transvascular fluid exchange (Jv) is normally described by the
Starling formula (7,8)

Jv ¼ LpS ðDP # rDPÞ ð1Þ

in which Lp represents hydraulic permeability (fluid conductivity), S is surface area available
for fluid exchange reflecting the number of perfused capillaries, DP is the net transcapillary
hydrostatic pressure force for filtration, r is the reflection coefficient for macromolecules
(plasma proteins), and DP is the transcapillary colloid osmotic absorbing pressure force.
The reflection coefficient for plasma proteins describes the effective part of the transcapillary
colloid osmotic pressure counteracting fluid filtration, and represents the difficulty with which
a macromolecule passes the exchange vessels relative to water. The reflection coefficient, there-
fore, is a crucial factor affecting the amount of proteins and fluid transferred from the intra- to
the extravascular space. It is 1.0 when the membrane is impermeable to the molecules, and 0
when the molecules pass through the membrane without limitation. The reflection coefficient
for plasma protein molecules given in the literature represents average microvascular per-
meability for these molecules, and provides an estimate of the effectiveness of a colloid
osmotic force to exert absorption across the capillary membranes for a whole organ. The reflec-
tion coefficient for proteins is below 1.0 in all organs of the body except in the brain. Albumin
is the dominating protein for producing colloid osmotic pressure in plasma, and the reflection
coefficients for albumin for various organs are given in Table 1. Skeletal muscle comprises as
much as about 40% of the body weight, and reduction in the reflection coefficient in this organ
from its normal value of 0.90 to 0.95 therefore has substantial effects on plasma volume. The
reflection coefficient for albumin is approximately 0.9 in the intestine and 0.5 to 0.6 in the lung.

Thus, in spite of a low macromolecular permeability, there is a continuous leakage of
proteins into the interstitial space even under normal circumstances (transcapillary escape
rate of 5–7% per hr), resulting in an interstitial colloid osmotic pressure of about one-fourth

Figure 2 Three-dimensional drawing of an interendothelial junction in a continuous capillary as deduced from Ref. 6.
Discontinuous adhesion lines on the surface of an endothelial cell allowing passage of small solutes are shown, as well
as the only-water passage membrane channels, aquaporins.
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The reflection coefficient for plasma proteins describes the effective part of the transcapillary
colloid osmotic pressure counteracting fluid filtration, and represents the difficulty with which
a macromolecule passes the exchange vessels relative to water. The reflection coefficient, there-
fore, is a crucial factor affecting the amount of proteins and fluid transferred from the intra- to
the extravascular space. It is 1.0 when the membrane is impermeable to the molecules, and 0
when the molecules pass through the membrane without limitation. The reflection coefficient
for plasma protein molecules given in the literature represents average microvascular per-
meability for these molecules, and provides an estimate of the effectiveness of a colloid
osmotic force to exert absorption across the capillary membranes for a whole organ. The reflec-
tion coefficient for proteins is below 1.0 in all organs of the body except in the brain. Albumin
is the dominating protein for producing colloid osmotic pressure in plasma, and the reflection
coefficients for albumin for various organs are given in Table 1. Skeletal muscle comprises as
much as about 40% of the body weight, and reduction in the reflection coefficient in this organ
from its normal value of 0.90 to 0.95 therefore has substantial effects on plasma volume. The
reflection coefficient for albumin is approximately 0.9 in the intestine and 0.5 to 0.6 in the lung.

Thus, in spite of a low macromolecular permeability, there is a continuous leakage of
proteins into the interstitial space even under normal circumstances (transcapillary escape
rate of 5–7% per hr), resulting in an interstitial colloid osmotic pressure of about one-fourth

Figure 2 Three-dimensional drawing of an interendothelial junction in a continuous capillary as deduced from Ref. 6.
Discontinuous adhesion lines on the surface of an endothelial cell allowing passage of small solutes are shown, as well
as the only-water passage membrane channels, aquaporins.
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anesthesia for major surgery, in patients with 
severe trauma and burns, and in patients in the 
ICU. It is one of the most ubiquitous interven-
tions in acute medicine.

Fluid therapy is only one component of a 
complex hemodynamic resuscitation strategy. It 
is targeted primarily at restoring intravascular 

volume. Since venous return is in equilibrium 
with cardiac output, sympathetically mediated 
responses regulate both efferent capacitance 
(venous) and afferent conductance (arterial) cir-
culations in addition to myocardial contractility.3
Adjunctive therapies to fluid resuscitation, such 
as the use of catecholamines to augment cardiac 
contraction and venous return, need to be con-
sidered early to support the failing circulation.4

In addition, changes to the microcirculation in 
vital organs vary widely over time and under dif-
ferent pathologic states, and the effects of fluid 
administration on end-organ function should be 
considered along with effects on intravascular 
volume.

The Ph ysiol o gy of Fluid 
R esusci tation

For decades, clinicians have based their selection 
of resuscitation fluids on the classic compart-
ment model — specifically, the intracellular fluid 
compartment and the interstitial and intravascular 
components of the extracellular fluid compart-
ment and the factors that dictate fluid distribu-
tion across these compartments. In 1896, English 
physiologist Ernest Starling found that capillar-
ies and postcapillary venules acted as a semiper-
meable membrane absorbing fluid from the in-
terstitial space.5 This principle was adapted to 
identify the hydrostatic and oncotic pressure gra-
dients across the semipermeable membrane as the 
principal determinants of transvascular exchange.6

Recent descriptions have questioned these 
classic models.7 A web of membrane-bound gly-
coproteins and proteoglycans on the luminal 
side of endothelial cells has been identified as 
the endothelial glycocalyx layer8 (Fig. 1). The 
subglycocalyx space produces a colloid oncotic 
pressure that is an important determinant of 
transcapillary flow. Nonfenestrated capillaries 
throughout the interstitial space have been iden-
tified, indicating that absorption of fluid does 
not occur through venous capillaries but that 
fluid from the interstitial space, which enters 
through a small number of large pores, is re-
turned to the circulation primarily as lymph that 
is regulated through sympathetically mediated 
responses.9

The structure and function of the endothelial 
glycocalyx layer are key determinants of mem-
brane permeability in various vascular organ sys-
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Figure 1. Role of the Endothelial Glycocalyx Layer in the Use of Resuscitation 
Fluids.

The structure and function of the endothelial glycocalyx layer, a web of 
membrane-bound glycoproteins and proteoglycans on endothelial cells, are 
key determinants of membrane permeability in various vascular organ sys-
tems. Panel A shows a healthy endothelial glycocalyx layer, and Panel B 
shows a damaged endothelial glycocalyx layer and resultant effect on per-
meability, including the development of interstitial edema in some patients, 
particularly those with inflammatory conditions (e.g., sepsis).
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L - проницаемость,  
S - поверхность,  
P - гидростатическое давление,  
П - коллоидное-осмотическое 
давление 

Myburgh JA et al, 2014



Коллоиды в операционной
•Реализуют свою основную функцию - стабилизация волемии и 
обеспечение DO2, профилактируют ПОТР и осложнения со стороны 
раны/анастомозов 

•Безопасны. Требуют исходной оценки системы гемостаза, 
вероятности ОПП 

•Требуют учета функции гликокаликса (чем агрессивнее хирургия, тем 
больше повреждается и дезинтегрируется гликокаликс)  

•Корригируют микроциркуляцию  
•Учитывать фазность ИТТ 
•Логичный и разумный мониторинг 
•До сих пор нет доказательных исследований в пользу опасности 
коллоидов в операционной 



Анестезиологическое пособие 

• Ингаляционные анестетики (быстрое пробуждение, 
возможность быстрой экстубации, 
прекондиционирование, 


• Дексмедетомидин (доказанная эффективность и 
безопасность в кардиохирургии, в том числе с позици 
профилактики делирия и послеоперационных 
когнитивных расстройств) 


• Региональные методы? неоднозначное решение 



Резюме ключевых пунктов 
протокола быстрой реабилитации 

Фаза Ключевые компоненты 

Пред-
операционная 

Оценка перед поступлением

Отказ от курения

Оптимизация лечения коморбидной патологии 

Подготовка ЖКТ

Нутритивная поддержка перед операцией

Профилактика тошноты/рвоты  

Интра-
операционная 

Минимально инвазивные процедуры 

Минимизация дренажей 

Региональная техника обезболивания

Минимальная опиоидная аналгезия

Балансированная инфузионная терапия

После-
операционная 

Раннее удаление дренажей

Минимизирование в/в жидкостей

Минимизирование опиоидов

Раннее энтеральное питание 

Ранняя мобилизация

Контроль после перевода 
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