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Topic of practical class: « Shock in surgical patients: causes, diagnostics, management » – 5 hours

1. Significance of topic    

The relevance of the topic due to the high level of mortality under conditions of development of shock, which is according to different data from 25 to 50% development of shock.
2. Aims of the class

2.1. Training aims (a student must learn and master):
Level  I  - familiarize students with:

Causes of development of shock positions of different genesis;

b) the principles of diagnosing shock in surgical patients;

C) typical laboratory-clinical signs of shock in surgical patients;

d) directions in the choice of treatment of patients in shock states.

Level  II  –  the student should know, master:

A) classification of shock according to etiopathogenetic aspects of the condition;

b) diagnostic criteria for the stages of shock;

c) principles of treatment of different types of shock;

Level  III  – give students the opportunity to learn skills:

 a) recognize the individual types of the above pathology,

b) assess the severity of the patient's condition based on the results of the studies;

c) predict possible complications;
2.2. Educational aims:

A) the formation of clinical thinking;

B) mastering the skills of deontological, ecological, psychological and professional responsibility;

C) familiarizing students with the contribution of domestic scientists in the study of this problem;

D) predicting the course and complications of the aforementioned pathology.
3. Interdisciplinary integration

	№
	Disciplines
	To know
	To master

	Previous disciplines (basic disciplines)

	1
	Anatomy, histology
	The structure of the vascular system, microcirculatory bed, immunocompetent organs.


	Distinguish the structural components and their functional purpose of all organs and systems

	2
	Physiology and pathophysiology
	Pathomorphogenesis of the formation of multiple organ failure in shock

Development of pathological circles in shock

normal physiological indicators (hemodynamics, respiration, kidneys, etc.)
	According to the characteristic macro- and microscopic characteristics, to determine shock changes in organs at different stages of shock,

to determine by the indicators different stages of shock,

determine the deviation from the norm.

	4
	Pharmacology
	The main groups of therapeutic agents (dosing, pharmacokinetics, pharmacodynamics, indications, pharmacological properties.
	Assign the treatment of shock at different stages of it depending on the type, volume of blood loss, features of pathogenesis

	5
	Microbiology
	Peculiarities of the course of inflammation in various tissue structures of organs, taking into account the type of immune reaction and the features of the pathogen.
	To distinguish between different forms of inflammation (bacterial, viral)

	Following disciplines (clinical disciplines)

	1
	Traumatology
	
	To predict the results of pathology and possible complications.

	2
	Gynecology
	
	To predict the results of pathology and possible complications.

	3
	Urology
	
	To predict the results of pathology and possible complications.

	Inside the discipline (other topics)

	1
	External and internal bleeding.
Bleeding from the digestive tract.
	Classification, morphological characteristics, course, result and complications of the above pathology.
	Carry out a differential diagnosis between the different forms of this pathology.

	2
	Burns and frostbites.


	Know the main types of surgical pathology that can lead to a syndrome of a systemic inflammatory response.
	Purposefully to collect the anamnesis, to be able to find signs of acute surgical diseases at laboratory and instrumental inspection.

	3
	Sepsis.

Acute intestinal obstruction.
	To know the clinical picture, differential diagnosis and principles of treatment of different types of sepsis
	Be able to examine a patient with sepsis, determine its cause, prescribe a treatment.


4. Contents of the topic

Definitions of the concept of "shock"

      Shock is a pathological process that develops in response to the influence of extreme stimuli, which is accompanied by a progressive disruption of the vital functions of the nervous system, circulation, respiration, metabolism and other functions. Actually, this is a failure of the compensatory reactions of the body in response to damage.

     Shock is an acute general disorder of hemodynamics with a tendency to self-impairment, which leads to an increasing deficiency of oxygen in the cells and first reverse, and later irreversible cell damage.

Causes of shock

      The pathogenesis of shock is divided into:

• hypovolemic;

• cardiogenic;

• traumatic;

• septic;

• Anaphylactic;

• neurogenic;

• combined (combine elements of different shocks).

     In practice, the surgeon often has to face hypovolemic and septic shock;

Hypovolemic shock

      This type of shock is caused by a rapid decrease in the volume of circulating blood, which determines the pressure drop of filling the circulatory system and reducing the venous return of blood to the heart. As a result, violations of blood supply to organs and tissues and their ischemia develop.

Causes

     The volume of circulating blood can quickly decrease for the following reason:

• Blood loss. External or internal blood loss (for example, after injuries, operations, with gastrointestinal bleeding, with blood clotting disorders);

• Plasma loss (for example, with burns, peritonitis, with tissue damage, intestinal obstruction);

• loss of fluid by the body without adequate replenishment (for example, with diarrhea, vomiting, intestinal fistulas, plentiful sweating, sugar and diabetes insipidus) leads to the disruption of water-electrolyte metabolism to the example of hypovolemic hypernatremia.

     Violations of the balance of liquid and electrolytes:

• In acute pancreatitis: acute hypovolemia and hypovolemic shock. Dehydration.

• With intestinal obstruction: acute hypovolemia and dehydration are obtained due to loss of fluid and deposition of them into the intestinal lumen. The total volume of the lost liquid can be very large. Losses are isotonic, quickly lead to violations of central and peripheral hemodynamics, first to the example of hypovolemic shock.

• With peritonitis: marked isotonic dehydration, hypovolemic shock requires urgent anti-shock measures. Total loss of fluid due to lack of substitution therapy reaches 4-6 liters and more.

     Septic shock - due to sepsis, pressure decrease (hypotension: blood pressure less than 90 mm Hg) under conditions adequately replenished bcc and inability to raise blood pressure above 90 mm Hg. By using sympathomimetics.

Comparative characteristics of hemodynamic disorders in different types of shock (Addition No.1) Diagnostics

     Shock syndrome is put in the presence of a severe cardiac and circulatory disorder in the patient, which turns out to be the following:

• cold, wet, pale-cyanotic or marbled skin;

• sharply slowed blood circulation of the nail bed;

• anxiety, darkening of consciousness;

• dyspnea;

• oliguria;

• tachycardia;

• Reduce the amplitude of blood pressure and reduce it.

The clinical classification divides the shock into four degrees according to its severity levels.

Shock I degree.

Consciousness is preserved, a diseased contact, slightly inhibited. Systolic blood pressure (BP) exceeds 90 mm Hg, pulse is accelerated.

Shock II degree.

 Consciousness is preserved, the patient is inhibited. Systolic blood pressure 90-70 mm Hg, pulse 100-120 beats per minute, weak filling, respiration superficial.

Shock III degree.

The patient is adynamic, inhibited, does not react to pain, answers questions unambiguously. Skin covers pale, cold, with a cyanotic shade. Breathing shallow, frequent. Systolic blood pressure below 70 mm Hg, pulse more than 120 beats per minute, whisker, central venous pressure (CVT) is zero or negative. There is anuria (absence of urine).

Shock IV degree manifests clinically as one of the terminal states.

Assessment of the severity of hemorrhage

The American College of Surgeons in 1982 established 4 classes of bleeding, depending on the amount of blood loss and clinical symptoms
	Class
	Symptoms
	Blood loss volume
	ml.

	l
	Tachycardia at rest and when going from horizontal to vertical (orthostatic), increasing blood pressure, signs of peripheral vasoconstriction
	15%
	750-1250

	ll
	Orthostatic hypotension (more than 15 mm Hg), pallor
	20-25%
	1250-1750

	lll
	Arterial hypotension in prone position, anxiety, pallor, cold sweat, oliguria
	30-40%
	> 1750

	l
	Disturbances of consciousness, collapse, organ failure
	> 40%
	> 2000


Clinical manifestations of hypovolemia
	Clinical manifestations of hypovolemia
	The volume of blood loss (% of body weight)

	
	5%
	10%
	15%

	Mucous membranes
	Dry
	Very dry
	"Baked"

	consciousness

 

 
	norm
	norm
	Confused

	Orthostatic changes in blood pressure and heart rate

 
	Minor
	Abstinent
	Expressed

	BP at rest

 
	Normal
	Reduced
	Low

	Heart rate at rest

 
	norm or slightlyincreased
	Increased
	Marked tachycardia

	diuresis
	slightly reduced
	reduced
	greatly reduced


 

 

Gravimetric method.

Intraoperative blood loss is determined by the difference in mass of blood-soaked and dry napkins, tampons, pellets, diapers, gowns. The obtained value is increased by 50% and compared with the volume of blood that is in the bank of the electric pump. The error of the method is 10-15%.
For an approximate assessment of the severity of blood loss, one can calculate the Algover-Bruber index, the so-called shock index (ratio of heart rate to systolic blood pressure)

- 0.54-0

- 0.78 - 10-20% -0.5-1.0L

- 0,99 -21-30% - 1,0-1,5 l.

- 1.11 - 31-40% - 1.5-2.0 l.

- 1,38 - 41-50% - more than 2,0 l

- more than 1,5 - more than 50%

Heart Rate

Heart rate 90-100 beats / min - 10-20%

Heart rate to 120 beats per minute - 21-30%

Heart rate to 140 beats / min. 31-40%

Heart rate more than 140 beats / min -41% and more
Systolic Blood Pressure

Blood pressure syst. greater than 100 mm. gt; Art. - 10-20%

Blood pressure syst. less than 10 mm. gt; Art. - 21-30%

Blood pressure syst. less than 70 mm. gt; Art. - 31-40%

Blood pressure syst. less than 50 mm. gt; Art. - more than 41%
     Greater accuracy of the level of severity of blood loss reflects the classification according to VI Kulakov. et al. 1998

	Blood density
	Hematocrit (g / l)
	Blood loss volume (ml)
	Hg (g / l)

	1057-105 4
	0.44-0.40
	Up to 500
	65-62

	1053-1050
	0.38-0.32
	1000
	61-50

	1049-1044
	0.30-0.22
	1500
	59-48

	Less than 1044
	Less than 0.22
	More than 1500
	Less than 43


 

Classification of blood loss (Bryusov PG 1998r)
	By type
	1. Traumatic (wound, operating)

2. Pathological (diseases, pathological processes)

3. Artificial (exfusion, therapeutic bloodletting)

	By speed of development
	Acute (more than 7% bcc / h)

Subacute (5-7% bcc / h)

Chronic (less than 5% bcc / h)

	By volume
	A small (0.5-10% BCC)

The average (11-20% BCC)

Large (21-40% of BCC)

Massive (41-70% of BCC)

Lethal (more than 70% of BCC)

	By the degree of hypovolemia and the possibility of development of shock
	Light - deficiency of BCC 10-20%, deficiency of GO - less than 30% - there is no shock, skin is cold, pale, dry. Diuresis is more than 30 ml / h. Нт-38-32%, Нв - 80-90 g / l, SHI 0,8-1,2, level of fibrinogen, platelets, thrombocyte time, fibrinolytic activity is normal or somewhat higher than normal. Deficiency of BCC 15-20% (1000ml)

The abstinence-deficiency of BCC is 21-30%, the deficit of GO is 30-45%, the shock occurs with prolonged hypovolemia. Excitations, anxiety, cold sweat.Diuresis is less than 25-30 ml / h. Нт-30-22%, Нв - 70-80 g / l, SHI 1,3-2,0, level of fibrinogen, thrombocytes, platelet time, fibrinolytic activity higher than normal.The deficit of BCC is 25-30% (1500-2000 ml)

 

Heavy - deficit of BCC 31-40%, deficit GO 46-60%, shock imminent

Extremely severe - a deficit of bcc over 40%, a deficit of GO more than 60%, a shock, a terminal condition. Skin pale, sticky sweat, anuria. Нт less than 22%, Нв - below 70 g / l, SHI is more than 2,0, the level of fibrinogen, platelets, thrombocyte time, fibrinoltic activity is decreased. Coagulopathy consumption is altered by fibrinolysis. The deficit of bcc is more than 35% (more than 2l).

 


 

A very important and sensitive criterion of hypovolemia is the indicator of CVT. If you lose 100 gr. TPs blood decreases by 0.7 cm. water. Art, that is, for every 1 liter of blood TPs reduced by 7 cm. water. 

Determination of the volume of blood loss based on the value of the CVT
	CW see water. ..
	Deficit of BCC (%)

	+4.0
	Less than 10%

	+2.0
	11-20%

	0
	21-25%

	-2.0
	26-30%

	-           4.0
	More than 30%


 

The average volume of traumatic and operating blood loss
Traumatic blood loss:

- a hematoma at fracture of a femur - 1,5 - 2л

- increasing the volume of the thigh to 1 cm. - 1L

- increasing the volume of the thigh to 2 cm. - 2L

- hematoma tibia fracture 0.5- 1.5 L

- increasing the volume of the shoulder or lower leg to 2 cm-1L

- open wound of the skull to 2 h.

- closed skull injuries - 0.3 l

- fracture of the forearm bones - 0,2-0,5l

- fracture of the spine 0,5-1,5l

- n erelom 1st rib -0,2-0,5l

- 1.5 2.0 L hemothorax.

- abdominal injury-2L and more

- scalp wound was palm-sized - 0.5 l

- fracture of the pelvis - 2- 3 liters. And more

- for peritoneum hematoma - lower hemorrhage (from the void of the small pelvis to L5) -250-500ml

- secondary hemorrhage L5-L2 - 1- 1,5 liters.

- large hemorrhage L2-th12 - 2- 3 liters.
Operational hemorrhage

- thoracotomy - 0,7-1,0л

- amputation of lower leg - 0,7-1,0л

Osteosynthesis of large bones 0.5-1.0L

- Gastrectomy - 0.4- 0.8 L

- gastrectomy - 0.8- 1.4 L

- resection of large intestine 0,8-1,5l

- the cross section caesarean 0.5- 0.6 L
The program of introduction of volumetric infusion therapy
	Blood loss (ml)
	Kristaloydy (mg / kg)
	Volume-Leveling (Refortan 10% plus)

Ml / kg
	Blood products (ml / kg)

	Up to 700
	15-40
	6-9
	-

	700-1500
	25-50
	7-10
	-

	1500-2000
	25-50
	15-20
	Eritromasa 8-10

	More than 2000
	25-50
	20-2 5
	Eritromasa 8-10, 8-10 albumin


 

 

Scheme of inadequate infusion therapy (Cherny VI and sing, 2001)
	deficit bcc
	GEK
	7.5% Nacl
	Crystalloyeds

	To 10%
	10% Refortan plus 500 ml
	2 ml / kg
	In 1,5-2 times more than the amount of blood loss

	Up to 20%
	10% Refortan 6-8 ml / kg or 6.4 ml / kg
	2 ml / kg
	6-8 ml / kg and 20 ml / kg

	21-40%
	6% stabizol 8-10 ml / kg
	4 ml / kg
	20 ml / kg

	More than 40%
	6% stabizol 10-15 ml / kg
	4 ml / kg
	20-25 ml / kg


 

 

With hypovolemic and septic shock, it is necessary to begin early recovery of bcc as soon as possible.
1. Two large diameter catheters (J 18G) are placed in the peripheral or central veins. With septic shock, CVP measurement is more important than with hypovolemic shock.

2. Enter 1000 - 2000 ml Ringer's solution with lactate for 10-15 minutes. Then switching to 0.9% NaCl and infused to keep the time has not yet reached a satisfactory tissue perfusion (criteria - diuresis greater 0.5-1,0 ml / kg / min, mean blood pressure above 65 to 70 mm Hg, metabolic elimination.. acidosis).

3. If infusion therapy fails to stabilize the patient's condition or if the improvement is temporary, blood transfusions are necessary. It is best to use whole blood, which coincides in the group and Rh factor with the blood of the recipient and tested for individual compatibility. Selection of such blood usually takes 45 minutes.

Principal Therapy when isotonic dehydration severity reconstitution volume provides cellular fluid externally by introduction of balanced salt solutions that contain sodium and chlorine cm. (addition № 5).
Scheme replacement of blood loss by VI. Bryusov

	level  of

blood loss transfysion
	Blood loss (% bcc)
	The total volume of transfusion (% of bcc)
	Transfusion components and their relationship in the total amount

	I
	10
	200-300
	Kristaloydy (monotherapy) or colloids (0.7 + 0.3)

	II
	20
	200
	Kristaloydy colloids + (0.5 + 0.5)

	III
	21-40
	180
	Ep. weight, albumin, colloids kristaloydy (0.3 + 0.1 + 0.3 + 0.3 )

	IV
	41-70
	170
	Ep. mass, plasma, colloids kristaloydy (0.4 + 0.1 + 0.25 + 0.25 )

	V
	71-100
	150
	Ep. mass, plasma, colloids kristaloydy (0.5 + 0.1 + 0.2 + 0.2 )


 

 

 

Septic shock
Clinical signs of septic shock phases
	Clinical signs
	Hyperdynamic phase of septic shock
	Hypodynamic phase of septic shock

	Consciousness
	Inadequacy, euphoria, motor agitation
	Inhibition, sopor, coma

	leather
	Dry, heat, hyperimulated
	Pale, with a marble shade, cold.Acrocyanosis

	temperature
	Hyperthermia with chills
	Hypothermia

	breathing
	Vesicular or hard, tachypnoe up to 30 per min ..
	Diffuse wet wheezing, tachypnoe more than 30 min. ..

	HELL
	Norm, or somewhat reduced
	Pronounced hypotension

	Heart rate
	Tachycardia up to 110 per min
	More than 120 per minute ..

	Diuresis
	25 ml / h
	Less than 10ml / h

	KLB
	Compensated metabolic acidosis
	Decompensated metabolic acidosis


    
      Stages:
     Early septic shock (hyperdynamic) step ( "warm shock") - AO is less than 90 mm. gt; Art. (40 mm. Hg. V. Less than the normal level) over 1 chasa spite of the therapy. Symptoms:

• Chills and fever.

• Oligouria.

• Tachycardia

• Arterial hypotension.

• Increase in pulse pressure (through a decrease in OPSS)

• The skin of the limbs is warm, dry, pink (good blood circulation is preserved by this time, until there is hypovolemia).

• Mental disorders (inadequate behavior, agitation, confusion)

• Hyperventilation and respiratory alkalosis

     Late (hypodynamic) step ( "cold shock"). Incorrect treatment and development of infection drag the septic shock into the next stage - a "cold" shock. Clinical picture: hypovolemic shock along with signs of a difficult infection. Refractory septic shock for more than 1 hour despite the appropriate therapy. Mortality is dangerously high - 50-80%.

Minimal shock control

In a short and uncomplicated course of shock, for example, with shock, which is accompanied by a deficiency in blood volume, a small measurement program is usually sufficient, which can be implemented in the simplest conditions. This program involves measuring blood pressure with a cuff, CVP by means of a catheter inserted through the upper vena cava, respiration rate, hourly urine output and evaluation of the blood flow in the skin (color, temperature, capillary filling).

Treatment

Main methods:

• It is important how you can eliminate the cause of the shock quickly, and even provide the ability to control functions of the main organs of livelihood:
· Stop external bleeding (pressing bandage, pressing of blood vessels)

· With internal bleeding, urgent surgical intervention is necessary.

· In the presence of sepsis, antibiotics are prescribed, surgical intervention is necessary to eliminate the growth of infection.

· With myocardial ischemia, oxygen inhalation shown and medication

· Blood is taken for determination of hematocrit, arterial blood gases, potassium and lactate content, blood group, Rh-factor and individual compatibility, causative agent of infection. Only carry out the necessary research.

· The Fole catheter is installed to monitor diuresis.

· Establish nasogastric tube for diagnosis (bleeding from the upper GI tract) or treatment (prevention of aspiration and acute expansion of the stomach).

· Conduct ECG, chest X-ray, urine analysis with microscopic examination of sediment.

Infusion therapy

1. Stop bleeding (temporary and final) and anesthesia

2. Low-volume infusion therapy. The method of emergency infusions of small volumes of hypertonic solutions, which displays a bolus infusion into the peripheral vein of 4-6 ml / kg hypertensive hyperoncotic solutions for 2-5 minutes. The most effective is the administration of 7.5% sodium chloride and HEK-6% re-assorted, 10% refortan plus, 6% stabilazole - in equal proportions (1: 1)

It should be noted that the rate of infusion depends on the severity of the shock

Shock 1st - 50-60 ml / min.

Shock 2st. - 100ml / min.

Shock 3 st.-200-300 ml / min.

Shock 4 st.-200-500 ml / min.

If the pressure is not determined, the infusion rate should be 200-500 ml / min., To 5-7 minutes. BP is defined, and then the infusion is conducted at such a rate that blood pressure was not less than 80 to 90 mm. Gt; Article!

1. Regardless of the severity of the shock, it is necessary to catheterize the central vein and infusion under the control of CVP! To ensure a high infusion rate, several veins (or the femoral artery) need to be catheterized, while paying attention to the throughput of the catheter!

2. Catheterize the bladder

3. Install the nasogastric tube

4. UAC, blood group, Rh-factor, blood biochemistry, OAM

 

     Therapy of septic shock
Emergency treatment:

1. Respiratory support - if PaO2 of less than 60 mm. gt; Or if there is cyanosis, immediately start oxygen therapy: the gas mixture is supplied with 50% O2. RAO 2 can not be lower than 90%;

2. Hemodynamic support - normalization of bcc, then vasopressor therapy, indicators for which are:

a. Absence of hypovolemia (CVP 12- 15 mm. Waters. V.)

b. Mean blood pressure of 60 mm. Gt; Art.

from. Oligouria

To this end, dopamine is used (routine use in difficult sepsis - a renoprotective effect of -5μg / kg / min). In cases of refractory hypotension, adrenaline, ephedrine is prescribed.Glucocorticoids can be effective in refractory septic shock. In this case, hydrocortisone is administered at a dose of 100 mg 3 times a day for 5-10 days.

3. Antibiotic therapy

Without detection, removal or drainage of the focus of infection - treatment of sepsis is unpromising!

Intensive therapy of septic shock.
1. Monitoring of vital functions

- Blood pressure

- Heart rate

- pulse

- BH

- blood saturation

- Body temperature

- CVP

- indications of hemo culture and laboratory parameters: HB, red blood cells, leukocytes, Ht, protein and its fractions, glucose

- transaminase, bilirubin, azotemia

- the state of homeostasis: coagulogram, klb, electrolytes (potassium, sodium, chlorine, calcium)

- central hemodynamics (via integral body rheography for MI Tishchenko catheterization or pulmonary artery Swan-Ganz catheter) - stroke volume, cardiac index, systemic vascular resistance, pulmonary capillary wedge pressure, bcc, mixed venous oxygenation

- diuresis

2. Support adequate gas exchange

- oxygen therapy

- intubation (PaO growth 2 over 350 mm Hg decrease Ra O... 2 below 70 mm Hg reduction Ra ratio O... 2 / fand O 2 less than 180 mm Hg increase Ra O. 2 more than 50 mm Hg. obtained at background inhalation of 100% oxygen

Antihypoxants dosing in the treatment of septic shock

 

	antihypoxants
	batching

	Glutamic acid

Fumarate (mafusol)

Vit. In 1
calcium Pongamat

mildronat

thiopental sodium

unitiol

solkoseril

sodium thiosulfate

Glyukokortikosteroydy

piracetam

dalargin

 

cytochrome c

Vit. E

GHB

amtizol

 
	200 mg per 24 h

2,0 2,5 g per kg

25-50 mg in 24 hours

200-400 mg per 24 h

1000 mg in 24 hours

1- 3 g in 24 h

500-1000 mg per 24 h

1000 mg / 24 h

3000 mg / 24 h

30 mg / kg prednisolone

8-12 g / 24 h

1 mg bolus , further 0.36 mg / kg / 24 h

50-100 mg / 24 h

800-1400 mg / 24 h / m
100-120 mg / kg

600mg / 24 hours


 

     There are three degrees of isotonic dehydration (V.Hartig):

I degree (deficit of about two liters): fatigue, tachycardia, weakness, apathy, anorexia, propensity to orthostatic collapse, blood pressure in the prone position is normal;

II degree (deficit of about four liters): apathy, anorexia, vomiting, falling blood pressure even in a prone position;

III degree (5-6 L deficiency): confused consciousness, shock, BP systolic in a lying position below 90 mm. gt; Art.

     Assessment of the severity of hemorrhage

     The American College of Surgeons in 1982 established 4 classes of bleeding, depending on the amount of blood loss and clinical symptoms

6. Infusion therapy

A. During the first 6 hours of severe sepsis and septic shock therapy, the following indicators should be achieved:

I. Central venous pressure (CVP) is 8-12 mm Hg. (108.8 -163.2 mm.vod.st.) (in patients with mechanical ventilation it is permissible CVP to 15 mm Hg (204 mm.vod.st))

Ii. Mean arterial pressure? 65 mm Hg

Iii. Diuresis? 0,5 ml / kg / hour

Iv. Saturation of hemoglobin with oxygen (saturation, SatO2) in the superior vena cava or mixed venous blood> 70%

B. Infusion therapy can consist of natural or artificial colloids or crystalloids. There is no evidence of advantage for one type of infusion medium over others. But as a result of a much larger volume of redistribution of crystalloids in comparison with colloids, in order to achieve the final result, much more amount of crystalloids is needed, which can lead to swelling of the tissues. Therefore, the indicative guidelines for the qualitative composition of the infusion program in patients with severe sepsis - colloids / crystalloids - 1: 3, with septic shock - 1: 2, and may vary depending on the clinical situation. Colloidal preparations of choice are solutions of modified gelatin (Gelofusin) and preparations of hydroxyethyl starch (Hemohes).

C. Temp infusion therapy in patients with suspected hypovolemia is 500-1000 ml of crystalloids or colloids 300-500 ml in 30 minutes and may be repeated after evaluating the response (increase in AO, diuresis rate) and a tolerance (no evidence of intravascular fluid volume overload). Infusion therapy should be conducted with a thorough assessment of the volition, and given the venodilation and capillary source syndrome, aggressive infusion therapy may be necessary for a long time (up to 24 hours). The liquid balance at this time is always positive, the calculation of the need for infusion therapy is relative, taking into account clinical manifestations and monitoring results

D. If no insufficiency of the coronary circulation, acute blood loss, anemia correction is recommended only when the hemoglobin level of less than 70 g / L (hemoglobin figures 70-90 g / L, are recommended).

E. The use of freshly frozen plasma to correct laboratory disorders in the hemostasis system in the absence of bleeding or planned procedures with a risk of bleeding is not recommended. It is not recommended to pour fresh frozen plasma to fill the volume of circulating fluid (for this purpose there are safer and more economic means) or for the purposes of parenteral nutrition. In accordance with the order of the Ministry of Health of the Russian Federation of November 25, 2002, No. 363, certificates for transfusion of SWP are:

• acute syndrome disseminovannogo intravascular coagulation (DIC), which complicates the course of shocks of various genesis (septic, hemorrhagic, hemolytic), or due to other causes (amniotic fluid embolism, crush syndrome, severe trauma, disaggregated tissue, extensive surgery, especially in the lung , Vessels, brain, prostate), a syndrome of massive transfusions.

• acute massive hemorrhage (more than 30% of the circulating blood volume) with the development of hemorrhagic shock and DIC syndrome;

• liver diseases, which are accompanied by a decrease in the production of plasma clotting factors and, correspondingly, their deficiency in circulation (acute fulminant hepatitis, cirrhosis of the liver);

• overdose of anticoagulants of indirect action (dicumarin and others);

• when the therapeutic plasmapheresis in patients from trombotichnoyu thrombocytopenic purpura (Moshkovits disease), severe poisoning, sepsis, acute DIC;

• coagulopathy due to a deficiency of plasma physiological anticoagulants.

F. In patients with severe sepsis, platelet mass should be poured when their level is less than 5 * 109 / L, regardless of the presence of the bleeding clinic. If the platelet count is 5-30 * 109 / L, the platelet mass is overflowed if there is a risk of bleeding. To conduct surgical interventions or invasive procedures, a platelet level of 50 * 109 / L and more is required.

7. The vasopressors

A. Infusion therapy is a fundamental aspect of hemodynamic support in patients with septic shock, and ideally the correction of vollemia should always precede the appointment of vasopressors. Therapy with vasopressors should be initiated if hypotension and hypoperfusion are maintained against the background of adequate infusion therapy. Vazopressornaya therapy may be needed for a short time, even if there are signs of hypovolemia against the background of infusion therapy, which continues. At an average arterial pressure below 70 mm Hg. breaks mechanism autoregulyatsії vascular tone and perfusion starts to linearly depend on the mean arterial blood pressure, because it is important to achieve adequate perfusion by assigning vasopressors and achieving Sad 70 mmHg (SAD = (ADSIST + 2 * ADDIAST) / 3)

B. All sympathomimetics should be injected through the central venous catheter. There is no evidence of the superiority of one or another vasopressor drug over another, and noradrenaline, and epinephrine, and dopamine can be used to correct hypotension in sepsis. Dopamine is used in the absence of contraindications (previously only cardiac arrhythmia) at a dose of 10 ug / kg / min, if the background is saved titration dopamine appeared hypotension or cardiac arrhythmia, the treatment of choice - epinephrine.

C. Low doses of renal doses for renal doses should not be used in a program for the treatment of severe sepsis.

D. The use of vasopressin may be considered in patients with refractory shock, in which hypotension persists despite adequate infusion therapy and high doses of conventional vasopressors.

8. Inotropic therapy

A. In patients with low cardiac output, which persist despite adequate fluid therapy, dobutamine can be used to increase cardiac output. If, against the background of therapy, which is carried out, hypotension remains, then dobutamine must be combined from vasopressors.

9. Corticosteroids

A. Intravenous corticosteroids (hydrocortisone (SOLU-CORTEF) 200-300 mg / day in 3-4 divided administration or as continuous infusion for 7 days) is recommended in patients with septic shock, in which, despite adequate fluid resuscitation, there remains a need In the introduction of vasopressors for the maintenance of adequate blood pressure.

B. Doses of corticosteroids of more than 300 milligrams / day should not be used in a treatment program for patients with severe sepsis and septic shock.

C. In the absence of a septic shock clinic, corticosteroids should not be used to treat patients with sepsis. There are no contraindications for the basic therapy of the underlying or background disease (including pulse therapy)

10. Recombinant human activated protein C.

A. One of the characteristic manifestations of sepsis is systemic coagulation disorders (activation of coagulation and inhibition of fibrinolysis cascade), which eventually lead to organ dysfunction and hypoperfusion. In recent studies, the effectiveness of replacement therapy with recombinant human activated protein C in patients with severe sepsis has been found.

B. Because activated protein recommended for patients with high risk (APACHE II> 25), sepsis-induced organ failure, septic shock or sepsis-induced ARDS). Absolute contraindications associated with the risk of bleeding or if the risk of relative contraindications is higher than the expected benefit from the assignment of activated protein C.

.eleven. Artificial ventilation

A. Artificial ventilation is indicated to all patients with septic shock. It was shown that mechanical ventilation, in addition to normalizing oxygen transport and reducing the work of respiration, can reduce the rate of development of the septic cascade, which increases sharply in conditions of hypoxia.

B. The type of respiratory support in patients with severe sepsis depends on the degree of hypoxia and organ dysfunction (oxygen therapy by masking, noninvasive ventilation). The presence of adequate consciousness, the absence of high costs for the work of breathing, severe tachycardia (heart rate to 120 per minute), normalization of venous return of blood and Sa2> 90% against the background of oxygen support for spontaneous breathing completely abstain from transfer to mechanical ventilation, but mandatory assessment of organ dysfunction in Dynamics. All doubts about the adequacy of respiratory support should be resolved in favor of mechanical ventilation.

C. It is necessary to avoid high respiratory volumes with sepsis-induced acute lung damage (ALP) / acute respiratory distress syndrome (GRDS), which provoke a high plateau pressure. The calculation of the tidal volume is carried out at the rate of 6-8 ml / kg of ideal (calculated) body weight, with a guaranteed volume of minute ventilation to support SaO2 / SpO2 = 88-95%. The plateau pressure at the end of the inspiration should be maintained at a level less than 30 cm of water, manipulating not only the respiratory volume, but also the duration of inspiration, in the respiratory cycle (Ti)

D. Moderate hypercapnia is acceptable in patients from Gpl / HRPS, if ventilation parameters are specified to minimize plateau and respiratory volume pressures.

E. Positive end-expiratory pressure is guilty of preventing the collapse of lung tissue. One of the approaches for determining the required level of PEEP is to set an appropriate level of PEEP, guided by the level of FiO2 needed to support adequate oxygenation. Some experts select PEEP based on compliance indicators (they receive the highest level of compliance, which reflects the process of recruitment (recruitment - the process of resuming the ease of lung tissue, by bringing to the gas exchange the alveoli that slept).

11. Artificial ventilation of lungs

A. Artificial ventilation is indicated to all patients with septic shock. It was shown that mechanical ventilation, in addition to normalizing oxygen transport and reducing the work of respiration, can reduce the rate of development of the septic cascade, which increases sharply in conditions of hypoxia.

B. The type of respiratory support in patients with severe sepsis depends on the degree of hypoxia and organ dysfunction (oxygen therapy by masking, noninvasive ventilation). The presence of adequate consciousness, the absence of high costs for the work of breathing, severe tachycardia (heart rate to 120 per minute), normalization of venous return of blood and Sa2> 90% against the background of oxygen support for spontaneous breathing completely abstain from transfer to mechanical ventilation, but mandatory assessment of organ dysfunction in Dynamics. All doubts about the adequacy of respiratory support should be resolved in favor of mechanical ventilation.

C. It is necessary to avoid high respiratory volumes with sepsis-induced acute lung damage (ALP) / acute respiratory distress syndrome (GRDS), which provoke a high plateau pressure. The calculation of the tidal volume is carried out at the rate of 6-8 ml / kg of ideal (calculated) body weight, with a guaranteed volume of minute ventilation to support SaO2 / SpO2 = 88-95%. The plateau pressure at the end of the inspiration should be maintained at a level less than 30 cm of water, manipulating not only the respiratory volume, but also the duration of inspiration, in the respiratory cycle (Ti)

D. Moderate hypercapnia is acceptable in patients from Gpl / HRPS, if ventilation parameters are specified to minimize plateau and respiratory volume pressures.

E. Positive end-expiratory pressure is guilty of preventing the collapse of lung tissue. One of the approaches for determining the required level of PEEP is to set an appropriate level of PEEP, guided by the level of FiO2 needed to support adequate oxygenation. Some experts select PEEP based on compliance indicators (they receive the highest level of compliance, which reflects the process of recruitment (recruitment - the process of resuming the ease of lung tissue, by bringing to the gas exchange the alveoli that slept).
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F. Patients who are on the IVL need to raise the main end of the bed at 30-45 degrees to prevent the development of fan-associated pneumonia.

G. The sedation regimens that are recommended are intermittent bolus sedation or prolonged long-term administration with a daily interruption / decrease in the rate of infusion with awakening and, if necessary, repeated titration. Less significant in hemodynamics is the introduction of the drug in the form of prolonged infusion

H. Muscle relaxants for synchronizing the patient with a respirator are used only as an extreme measure. If there is a need for the introduction of muscle relaxants, then bolus injection is recommended on demand.

I. Exception from the respirator should be timely, respiratory rehabilitation in patients with those who were on the ventilator should begin after the following criteria are met:

I. The patient is conscious;

Ii. Hemodynamics is stable (without vasopressors);

Iii. Other potentially dangerous conditions did not develop;

Iv. Low levels of plateau pressure and the necessary PEEP;

V. The level of FiO2, which can be provided with a facial mask or nasal cannulae.

If the attempt of spontaneous breathing is successful, it is necessary to consider extubation.

12. Control of glycemia.

A. After primary stabilization of patients with severe sepsis, it is necessary to maintain a glycemia level of not more than 8.3 mmol / l. Correction of hyperglycemia is carried out by infusion of insulin intravenously through the dispenser. The control of a glycemia is spent every 2 hours, after stabilization of a glycemia - the control in 4 hours.

B. In patients with severe sepsis, the glycemic control strategy should include a nutritional protocol with the advantage of enteral access.
13. Nutritive support

A. Development of the syndrome of multiple organ failure in sepsis, as a rule, is accompanied by manifestations of hypermetabolism. In this situation, the coverage of energy needs is due to the destruction of its own cellular structures, which strengthens the existing organ dysfunction and enhances endotoxicosis. Therefore, nutritional support is an extremely important component of treatment.

B. Nutritional support can be given enterally, parenterally or in combination, depending on the clinical situation.

C. The inclusion of early enteral nutrition in intensive care complex prevents translocation of microflora of the intestinal dysbiosis development, increases the functional activity of the enterocyte and protective properties of the mucous membrane, reducing the degree of endotoxemia and the risk of secondary infection.

D. Calculation of the volume of nutritional support is carried out taking into account the parameters of the ideal (calculated) body weight:

I. Protein 1,5-2,5 gr / kg / day

Ii. Fat 0.5-1.5 g / kg / day

Iii. Glucose 2-6 g / kg / day

Iv. Energy 30-35 kcal / kg / day (B: f: y = 20%: 30%: 50%)

V. The calculation of the energy necessary for utilization of 1 gram of parenteral amino nitrogen is introduced, which is 150 kcal per gram of amino nitrogen.

E. For monitoring of nutritional status must be assessed in the dynamics of total protein levels, blood urea, and daily excretion of urea in the urine (in patients without evidence of renal insufficiency), which will calculate the actual need for protein and assess the level of metabolism:

F. Nutritional support for septic shock:

I. It is performed after achieving a purposeful starting therapy (hypovolemia correction, correction of hypoxemia, no signs of microcirculation disorders and hypoperfusion (if hypoperfusion symptoms persist, then the priority is hemodynamic therapy support);

Ii. Enteral nutrition only to prevent atrophy of the mucous membrane of SCT, translocation and development of SPON. (20 ml / hr).

Iii. The main volume of nutrient donation by the parenteral route.

14. Prevention of deep vein thrombosis

A. Patients with severe sepsis should be carried prophylaxis of deep vein thrombosis or LMWH low dose unfractionated heparin. Patients, about which there is a contraindication to the use of heparin (such as thrombocytopenia, severe coagulopathy, hemorrhage, which extends or fresh intracranial hemorrhage) shows the use of mechanical means of prevention (special graduated compression stockings, intermittent compression device), contraindication is the presence of peripheral vascular disease . Patients with high risk (e.g. a combination of severe sepsis and deep vein thrombosis history) is recommended to combine mechanical and pharmacological prevention.

15. Prevention of stress ulcers

A. Prevention of stress ulcers should be performed in all patients with severe sepsis. H2-blocker is more effective than sucralfate (Venter) and similar drugs. Proton pump inhibitors were not compared from H2-blockers, because their relative efficacy is unknown. They show similar results in the ability to raise the stomach pH.

Features of diagnostics and intensive therapy of burn shock.

Burn shock (OR) - pathological process which occurs when thermal injury, causing microcirculation disorders, central hemodynamics, water-electrolyte metabolism, renal dysfunction, gastrointestinal and central nervous system. 
Pathogenesis largely acts as hypovolemic shock.

Differences burn shock

1. A clear dependence of the development and severity OR on the area and depth of a skin burn (burn than a large area, is the highest probability of a hard shock). In conducting IT incomplete ORs can recover

2. Torpid (persistence and duration of the stroke). Despite the timely and adequate treatment, OR, can last more than 72 hours. And more

3. Characterized by significant changes in bodies of water with the subsequent development of a burn zone prolonged edema.

4. BP with OR reduced immediately after burn injury and no value as an indicator of the severity of the shock.

 

Features of OSH in older and elderly.

1. On the background of secular changes in the organism and related diseases (hypertension, coronary heart disease, diabetes, and others.) Minor burns can cause severe ORs.

2. In most cases there is mutual painful syndrome

3. Burn injury can sharpen the course of accompanying diseases, which are common causes of death in these patients.

4. The clinical picture is dominated by OSH violations that caused the state of compromised systems

5. Quickly hypotension occurs on ECG - signs of myocardial ischemia, oligoanuria.

 

Diagnosis of burn shock

Burn surface area measured by the "rules nines", as well as by Lund I Browder diagram. Depending on the severity of the index may arise shock of varying degrees. TLI is calculated depending on the depth and area of ​​damage

"Rule of nines": head and neck -9%, upper extremities - 9%, the front surface of the body - 18%, lower limbs - 18%, the rear surface of torso 18%, perineum - 1%.

Figure Lund I Browder (body surface area percentage)
	Part of the body
	years of life

	 
	0-1 hours
	1-4 years
	5-9 years
	10-15 years
	Adults

	Head
	19
	17th
	13
	10
	7th

	Neck
	2
	2
	2
	2
	2

	Chest
	13
	13
	13
	13
	13

	Back
	13
	13
	13
	13
	13

	right buttock
	2.5
	2.5
	2.5
	2.5
	2 , 5

	The left buttock
	2.5
	2.5
	2.5
	2.5
	2.5

	Crotch
	1
	1
	1
	1
	1

	right shoulder
	3
	3
	3
	3
	3

	left shoulder
	3
	3
	3
	3
	3

	right forearm
	4
	4
	4
	4
	4

	left forearm
	4
	4
	4
	4
	4

	right hand
	2.5
	2.5
	2.5
	2.5
	2.5

	The left bone
	2.5
	2.5
	2.5
	2.5
	2.5

	right thigh
	5.5
	6.5
	8 , 5
	8.5
	9.5

	left thigh
	5.5
	6.5
	8.5
	8.5
	9.5

	right shin
	5
	5
	5.5
	6th
	7th

	The left tibia
	5
	5
	5.5
	6th
	7th

	right foot
	3.5
	3.5
	3.5
	3.5
	3.5

	left foot
	3.5
	3.5
	3.5
	3.5
	3.5


 

Clinic burn shock
	Clinical signs

 
	Degree burn shock

	
	L
	ll
	Lll
	lv

	BP syst. gg. Hg. Article

 
	Norm

 

 
	Abstaining hypotension

 
	hypotension

 
	less than 80

 

 

	Heart rate (for 1min)

 
	 

Up to 100

 
	 

100-120

 
	 

more than 120

 

 
	 

less than 60

 

	CVP (cm. Water Art.)
	circle 0
	Negative
	Negative
	Negative

	Urine output (mL / h)

 
	short delay
	thirty
	less than 30
	anuria

	color of urine
	Norm
	Norma or concentrated
	concentrated
	-

	vomiting
	No
	Rarely
	Rarely
	Rarely

	enteroplegia
	No
	THERE IS
	THERE IS
	THERE IS

	temperature
	low-grade
	Norm
	35-36
	less than 35

	Symptom white spot (s)
	1-2
	2-3
	more than 3
	more than 3

	consciousness
	A clear, excitation
	lethargy
	Sopor
	Sopor

	Hm 
(%)
	50
	60
	65
	70


 

Assessment of the severity of the burn
	degree burns
	diagnostic criteria
	The index of the severity of injury

	I
	Eritema (redness and swelling)
	1 unit

	II
	Phlyctenas (hyperemia and swelling of the skin with peeling and blistering epidermisa, the increased sensitivity of the skin)
	1 unit

	III and
	Dermal partial burns or skin necrosis (pink burn surface, scab light yellow or brown, reduced sensitivity)
	2 unit

	III to
	Total skin necrosis (whitish burn surface, scab dense, dark red-brown or gray, the sensitivity is absent)
	3 units

	IV
	skin necrosis and deeper located tissue
	4 units


 

Severity OR is divided into:
1. Light OR -ITU 10 to 30 RT lasts 24-36 hours.

2. OR medium severity - TLI from 31 to 60 RT lasts 36-48 hours.

3. Heavy OSH - TLI from 61-90 FROM lasts 64 hours.

4. Extremely heavy OR FROM -ITU greater than 90, lasts up to 72 hours. And most

 

Intensive therapy with OR
5. Objectives Intensive Care Inc:

6. Compensation volume of fluid that is lost.

7. Support circulating fluid that is lost.

8. Reduce the formation of edema.

9. Normalization and restoration of acid-base status.

10. Restore electrolytes and blood plasma proteins.

11. Increase the perfusion of organs and tissues.

 

Stages priority manipulation during ORs as follows:
1. Ensure patency of the upper airway.

2. Central venous catheterization and the start of the infusion therapy.

3. Anesthesia.

4. Overlay dressings burn surface spine (the topical treatment of burns).

5. Bladder catheterization.

6. Insertion of the probe into the stomach.

Infuziyna therapy
	The severity of the ORs
	refortane ratio, 0.9% sodium chloride, 5% glucose solution

	
	1 is time
	2pora
	3pora
	4pora

	mild
	0: 1: 0
	0: 1: 1
	-
	-

	moderate severity
	0.5: 1: 0
	0.5: 0.5: 2
	0.5: 0.5: 2
	0.5: 0.25: 2.25

	difficult level
	1: 1: 0
	1: 0.5: 1.5
	1: 0.5: 1.25
	1: 0.25: 1.75

	It is extremely difficult degree
	1.5: 1: 0
	1: 0.5: 1.5
	1: 0.5: 1.75
	1: 0.25: 1.75


Solutions of glucose in the first 24 hours. Not used since penetrate into the intercellular space and enhance swelling. Albumin is also contraindicated in the first time OR.

In drawing up the plan of infusion therapy should be considered is:

With burns greater than 30% of the body surface of the plasma output to the interstitial space of 4 ml / (kg * h.), And sodium loss is: 0.5-0.6 mekv * kg *% burn surface..

Keep in mind that vascular permeability is raised immediately, but the clinical significance of hypovolemia gets 6-8 hours! As a result, heat loss and vyparyvaniya lost through burn surface

- for adults - (mL / h) = (25 +% burn) * body area (m 2 )

- for children - (mL / h) = (35 +% burn) * body area (m 2 )

When a large burn injury due to hypovolemia 4-6 hours hemoconcentration occurs, which lasts for 24-48 hours in spite of adequate therapy!

Sedation and analgesia (opioids, stadol 2 mg / m).

Prevention tromboembolicheskih complications (fraxiparine, trental, reopoligljukin and others).

Prevention of septic complications (antibacterial therapy - Maxipime of 2g every 12 hours, amikin 15 mg / kg for 8-12 hours time interval).

Provide oxygen transport system and correction of hypoxemia (oxygen therapy, the use of perftorana etc.).
Dosage perfluorane depending on the degree of burn shock (Usenko L. V., 1999RUR)

	The severity of the burn shock
	time of administration

	
	1 stage
	2 stage
	3 stage
	4 stage

	TLI to 30 units
	not shown

	IUT 31-60 units
	3-6ml / kg
	-
	-
	-

	IUT 61-90 units
	4-6 ml / kg
	-
	2-4 ml / kg
	-

	IUT more than 90 units
	4-7 ml / kg
	-
	2-4 ml / kg
	-


 

Correction of acute renal failure.
Hypercaloric diet by parenteral (infezol etc.) or enteralnogo supply (berlamin, modular, etc.).

Calculation of calories should be:

1800 kcal / m 2 body / surface pore (physiological need)

2200 kcal / m 2 surface burns / time (additional costs at a burn)

It must be remembered that the basic energy requirement for an adult is 25-40 kcal / kg / time. To overlap the energy consumption must be multiplied by this value by a factor of metabolic activity, which in severe burns is 2.

Correction of metabolic acidosis (sodium hydrogen carbonate solution, etc.).

Prevention of stress ulcer (omez, kontralok, losek, kvamatel et al.).

Criteria of efficiency of intensive therapy in burn shock.
1. Recovery of consciousness of the patient

2. Stabilization of the central and peripheral hemodynamics

3. Normalization of breathing (Sat O 2 90%)

4. Recovery of renal function (diuresis not less than 1 ml / kg / hr.)

5. Advances hemodilution (Ht = 33-38%)

6. Maintaining colloid-pressure osmolality (the total protein is greater than 60 g / l)

5. Plan and structure of the class
	No.
	Basic stages of the class
	Training aims according to the levels of mastering
	Means of training and control
	Materials for methodological maintainance of 

the class, visibility, and control of knowledges
	Terms (in minutes or per cent)

	1
	Initial
	1) Giving the training aims of level II (see chapter 2.1)
2) Control testing of initial level of knowledge, readiness of the students for perception of the material 
	Krok-2 type tests of initial level of knowledge, including software version (see chapter 6.1)

	Krok-2 type tests of initial level of  knowledge, including software version (see chapter 6.1)

	15 %

	2
	Basic
	1) Giving the training aims of levels II – IV (see chapter 2.1)

2) Carry out curation of the patient with surgical shock of various etiologies
3) Take part in the clinical analysis of the intensive care unit patient with surgical shock of various etiologies
	Observation of patients at the department of robotic and endoscopic surgery

Analysis of specific case histories with the formation of a diagnostic and treatment program
Specialized training in solving atypical tasks


	1) Schemes, tables (including PowerPoint presentations) of algorithms of diagnostics and management

2) Diagnostic images

3) Illustrations and videos of surgical procedures 

4) Equipment

Radiographs

Disease history

5) Untypical tasks in the form of: patient, medical history, test situation assignments, business games, dressing
	70 %

	3
	Conclusive
	1) Control testing of theoretical knowledges and practical skills

2) Conclusions

3) Giving the home task
	1) Krok-2 type tests of final level of knowledge, including software version (see chapter 6.3)
2) List of literature for the next class
	Krok-2 type tests of final level of knowledge, including software version (see chapter 6.3)

	15 %


6. Materials for methodological maintainance of the class

6.1. Materials for initial stage of the class

A. Questions for self-checking

1. Definitions of shock. Classification of shock for etiopathogenetic criteria.

2. Criteria for determining the severity of the shock stroke. Stages of shock.

3. Causes, pathogenetic mechanisms, clinic of septic shock.

4. Hypovolemic shock. Causes, diagnosis, treatment tactics.

5. Burn shock. Causes, diagnosis, treatment tactics.

6. Principles of choosing therapeutic measures and dosing of pharmacological drugs in shock in surgical patients.

7. Principles and criteria for predicting the course of shock in surgical patients.

8. Principles and criteria for assessing the effectiveness of shock treatment in surgical patients.
Situational problems

1. Patient X., 55 years old, hospitalized to the surgical department with complaints of weakness, dizziness, pain throughout the abdomen, more in the epigastric region, nausea, multiple vomiting, fever. There is a tachycardia, with a pulse rate of 120 / min, tachypnoe, - to 40 / min, leukocytosis - 18 G / l. What can be the cause of the development of the syndrome of a systemic inflammatory response in this case?

The standard of the answer: Acute destructive pancreatitis.

2. Patient T., 38 years of age, complained of acute weakness, fever to 39 ° C, palpitation with a pulse rate of 112 / min, dyspnea. A drop in blood pressure to 80/50 mm Hg was noted, and leukocytosis was 15 G / L. A week ago she was on inpatient treatment for acute paraproctitis with the opening and drainage of the abscess in the pararectal tissue. What is the most reliable diagnosis?

The standard of the answer: Syndrome of the systemic inflammatory response. Sepsis with endotoxic shock as a result of inadequate drainage of the abscess.

6.2. Materials for basic stage of the class

1.What is the difference between sepsis and the syndrome of a systemic inflammatory response?

      A. With a blood pressure less than 70 mm Hg.

       B. Leaving a white blood cell level below 3 or increasing it above 12 g / l.

      V. Nalichem tachypnoe.

      G.Likhoradskaya above 38 ° С.

      D. Mandatory presence of a foci of infection.

The standard of answer: D.

The American College of Surgeons in 1982 established 4 classes of bleeding, depending on the amount of blood loss and clinical symptoms
	Class
	Symptoms
	Blood loss volume
	ml.

	l
	Tachycardia at rest and when going from horizontal to vertical (orthostatic), increasing blood pressure, signs of peripheral vasoconstriction
	15%
	750-1250

	ll
	Orthostatic hypotension (more than 15 mm Hg), pallor
	20-25%
	1250-1750

	lll
	Arterial hypotension in prone position, anxiety, pallor, cold sweat, oliguria
	30-40%
	> 1750

	l
	Disturbances of consciousness, collapse, organ failure
	> 40%
	> 2000


Classification of blood loss (Bryusov PG 1998r)
	By type
	4. Traumatic (wound, operating)

5. Pathological (diseases, pathological processes)

6. Artificial (exfusion, therapeutic bloodletting)

	By speed of development
	Acute (more than 7% bcc / h)

Subacute (5-7% bcc / h)

Chronic (less than 5% bcc / h)

	By volume
	A small (0.5-10% BCC)

The average (11-20% BCC)

Large (21-40% of BCC)

Massive (41-70% of BCC)

Lethal (more than 70% of BCC)

	By the degree of hypovolemia and the possibility of development of shock
	Light - deficiency of BCC 10-20%, deficiency of GO - less than 30% - there is no shock, skin is cold, pale, dry. Diuresis is more than 30 ml / h. Нт-38-32%, Нв - 80-90 g / l, SHI 0,8-1,2, level of fibrinogen, platelets, thrombocyte time, fibrinolytic activity is normal or somewhat higher than normal. Deficiency of BCC 15-20% (1000ml)

The abstinence-deficiency of BCC is 21-30%, the deficit of GO is 30-45%, the shock occurs with prolonged hypovolemia. Excitations, anxiety, cold sweat.Diuresis is less than 25-30 ml / h. Нт-30-22%, Нв - 70-80 g / l, SHI 1,3-2,0, level of fibrinogen, thrombocytes, platelet time, fibrinolytic activity higher than normal.The deficit of BCC is 25-30% (1500-2000 ml)

 

Heavy - deficit of BCC 31-40%, deficit GO 46-60%, shock imminent

Extremely severe - a deficit of bcc over 40%, a deficit of GO more than 60%, a shock, a terminal condition. Skin pale, sticky sweat, anuria. Нт less than 22%, Нв - below 70 g / l, SHI is more than 2,0, the level of fibrinogen, platelets, thrombocyte time, fibrinoltic activity is decreased. Coagulopathy consumption is altered by fibrinolysis. The deficit of bcc is more than 35% (more than 2l).

 


 

Sepsis classification

Diagnostic criteria for sepsis

	An infection that is suspected or confirmed in combination with several of the following criteria:

	General criteria

	Hyperthermia, temperature> 38.3 ° C

Hypothermia, temperature <36 ° C

Heart rate> 90 / min (> 2 standard deviations from the normal age range)

Tachypnea

Impairment of consciousness

The need for infusion support (> 20 ml / kg for 24 hours)

Hyperglycemia (> 7.7 mmol / L) in the absence of diabetes mellitus

	Criteria for inflammation

	Leukocytosis> 12/109 / L

Leukopenia <4/109 / L

The shift toward unripe forms (> 10%) with normal white blood cells

C-reactive protein content in the blood> 2 standard deviations from the norm

The content of procalcitonin in the blood> 2 standard deviations from the norm

	Hemodynamic criteria

	Arterial hypotension: Adist <90 mm Hg. st., Adsra <70 mm Hg. st., or decrease in the Adis, more than 40 mm Hg. Art. (in adults) or a decrease in the number of adiscists by at least 2 standard deviations below the age-old standard.

Saturation SVO2> 70%

Cardiac index> 3.5 l / min / m2

	Criteria for organ dysfunction

	Arterial hypoxemia PaO2 / FiO2 <300

Acute oliguria <0.5 ml / kg (hour

Increase in creatinine by more than 44 μmol / l (0.5 mg%).

Violation of coagulation: Aptwb> 60 sec. Or Mnos> 1.5

Thrombocytopenia <100x109 / L

Hyperbilirubinemia> 70 mmol / l

Paresis of the intestine (absence of intestinal noises)

	Indicators of tissue hypoperfusion

	Hyperlactatemia> 1 mmol / l

Symptom of slow filling of capillaries, marbling of limbs


6.3. Materials for final stage of the class

A 41 year old patient was admitted to the intensive care unit with haemorrhagic shock due to gastric bleeding. He has a history of hepatitis B during the last 5 years. The source of bleeding are esophageal veins. What is the most effective method for control of the bleeding?

· Hemostatic therapy

· Operation

· Administration of plasma

· Intravenous administration of pituitrin

· Introduction of obturator nasogastric tube

A 33 year old male patient was brought to Emergency Department with the signs of cardiovascular collapse: pale and moist, diuresis 20 ml/h, Hb - 80 g/l, red blood cell count - averages:BP - 60/30 mm Hg, Ps - 140 bpm, the skin is
2,5*10~12/l. The reduction of blood volume

· 15-20%

· 25-30%

· 10-15%

· 20-25%

· 30-40%

A patient suffering from acute posttraumatic pain received an injection of morphine that brought him a significant relie Which of the following mechanisms of action provided antishock effect of morphine in this patient?

· Stimulation of benzodiazepine receptors

· Block of central cholinergic receptors

· Inhibition of dopamine mediation

· Intensification of GABA-ergic reactions

· Stimulation of opiate receptors

A 35 y.o. female patient was admitted to the surgical department with symptoms of ulcerative gastric hemorrhage. Its been the third hemorrhage for the last 2 years. After conservative treatment vomiting with blood stopped, hemoglobin elevated from 60 till 108 g/L. General condition became better. But profuse vomiting with blood reoccured in 2-3- hours. Hemoglobin decreased to 93,1 g/L then to 58,1 g/L. What is the tactics of treatment?

· Deferred surgery

· Conservative treatment with following surgery

· Conservative treatment

· Urgent surgery

· Taylors treatment
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9. Topics  for student’s research: 
Theme: “ Flow of septic shock under conditions of combined trauma”.

Theme: “ Features of diagnosis of shock conditions in elderly patients”.
Theme: “  Diagnostics and  tactics of treatment of obstructive shock in surgical patients”.

1. A task for UDRS: participation of students in production of illustrative material (tables, slides, presentations).

2. A task for NDRS: preparation of papers, reports at a meeting of scientific student's organization

10. Topic of the next class

Topic 5. Critical states in surgical patient: Aquired respiratory distress syndrome (ARDS), abdominal compartment syndrome (ACS), collapse
Elaboration composed by:                                              ass. Chystiakov R S

