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Sok

— PATOLOGICKY STAV

— Stav organismu, kdy obéh neni schopen pokryt metabolismus tkani
— Nabidka O, # poptavka O,

— Metabolismus kysliku — vnitrni respirace

— Porucha makrocirkulace

"

— Porucha mikrocirkulace
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Anatomie

—Obehovy system
— Vény )
— Srdce + plice
— Arterie N Distribuce krve
— Malé arterie Okysliceni
— Arterioly (49% TPR)
— Kapilary

Tkané - metabolismus

Diferencialni diagnostika — Chirurgie (VLDD91CH)
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Fyziologie

— Minutovy objem (CO - cardiac output)
— CO=TF xSV

— 80 /min x 70ml
— 5600 ml/min ...CO/m?

— TK = minutovy objem x TPR

—Hagen-Poiseuillov zakon
—R=U/1=06P/Q
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Fyziologie

— Kuze ruzova, normoturgor, jazyk

— Kapilarni navrat < 2 sekundy

—TF 80 / min

- SV 70ml

— EF > 60%

—CVP 4-12mm H,O

— MAP 60-100 mm Hg
—Sat O, 95-99%
— DF 12-16 / min
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Patologie

— Fyziologie vzhuru nohama
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Patofyziologie

Aktivace vrozené humoralni (komplement) a bunécné (makrofagy, neutrofily) imunity
s produkci nadmérného mnozstvi pro (TNFa, IL1, IL6) i antiinflamacnich (IL10) cytokinu
zmeénéné spektrum metabolitu kyseliny arachidonove.
Primarni vazokonstrikce zpusobena tromboxanem (TXB2) je vystfidana vazodilataci,
zpusobené prostaglandiny (Pgl2).
- nadmeérna produkce oxidu dusnatého (NO)
- relativni nedostatek kortizolu a vazopresinu
- aktivace ATP-senzitivnich draslikovych kanalt na hladkém svalstvu cév
- exprese tkanoveého faktoru (TF) na endotelu a monocytech
- exprese adhezivnich molekul na endotelu a neutrofilnich  granulocytech
- aktivace dalSich systému a latek (bradykinin — kalikrein, endotelin, RAAS — stresova
reakce,...
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Patofyziologie

— zanét

— SIRS - systemic inflamatory response syndrom

Infection

— Sepse — SIRS jako reakce infekCni agens

— Septicky Sok

Matsuda: Journal of Pharmacological Sciences 2006, Systemic
inflammatory response syndrome (SIRS): molecular
pathophysiology and gene therapy.

—MODS — multi-organ dysfunction syndrome

— MOF — multi-organ failure
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Organy pfri soku

— Stfevo - citlivé na ischémii
— ztrata stfevni bariéry - toxiny prestoupi obéhu

— Ireverzibilni ischémie celého tenkého streva — neslucitelné se zivotem

—Ledviny - tolerance ischémie az 90 minut
— (MAP < 60 torr - ledvinny prah) - potom: tubularni nekréza (Sokova ledvina) ARDS - CHK FN Brno

—Plice - chronicka faze

— toxické poskozeni alveolo-kapilarni membrany, intersticialni edém — ARDS
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Typy soku

—Hypovolemicky

— Nedostatek volumu tekutin v téle

— Kardiogenni ‘c

f

— Selhani srdce jako pumpy

— Obstrukéni

— Nepruchodnost tepenného systému

bstructive Dlstriutive

0
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Cardlélc

—Distribucéni

— Patologicke prerozdeéleni tekutin v prostorech téla
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Hypovolemicky sok

TREATMENT
* ORAL HYDRATION & DIET
MAINTENANCE
* IV FLUIDS
* BLOOD TRANSFUSION

BACKGROUND

* LOW EXTRACELLULAR VOLUME
~ OFTEN INVOLVES || in SODIUM & WATER

— Ztrata telesnych tekutin

WHOLE BLOOD

— Krev — hemoragie SIGNS & SYMPTOMS
* WEAKNESS 2 A
* FATIGUE CAUSES
* DIZZINESS * DEHYDRATION
_ * 11 THIRST * TRAUMA
— Voda — dehydratace, ileus * EXCESSIVE FLUID ACCUMULATION
I between CELLS
= * MEDICAL CONDITIONS:
DIAGNOSIS ~ RENAL DISEASE
* BLOOD TEST ~ CONGESTIVE HEART FAILURE
z . ~ CBC = o
— Plasma — pOpalenIny ~ CHEMISTRY PANELS | ,
, % URINE TEST .. ;
I=———— ~ 11 BUN, CREATININE, URINE ‘
SODIUM CONCENTRATION, URINE pH
E * X-RAY or MRI

— Elektrolyty — iatrogenné, onemocnéni mozku

Diferencialni diagnostika — Chirurgie (VLDD91CH) M
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Platelet agglutination
Re- - N TIMI3 inhibitor
vascularization !

Anticoagulants

Kardiogenni sok

Cardiogenic N P - . ‘ g
shock v MAP 65-75 mmHg Screpmepll'unne *
% Afterload RRsys 80-140 mmHg asopressin
4 SVR 900-1600 _
dyn's-cm-5 Vasodilatators '
| )  Nitro

i ™
Crystalloids ‘

Diuretics ’
Dialysis

— Kardialni
— Arytmie (AVB lll st., FiKo, ...)

~“_ RAP 4-10 mmHg
) PCWP 10-18 mmHg
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H b4 . . Dobutamine
— IM a nemoci steny srdce " — 4@-;3 81> 22 ymivn Lovosimendan 4\
_ Chlopenni vady a vady chlopenniho zavésného " p fEA J
_— i r:ﬁ.trqnpine . ‘
aparatu Mﬂf_,..\ Heartrate | ap> O > (Epinephrine )
L& S Cardioversion .
B-Blockers

) L J

N\

— Extrakardialni pricCiny

\Amiodarone

https://doi.org/10.1016/j.pharmthera.2022.108230

— Tamponada srdce
— Poranéni srdce

— Tenzni pneumothorax
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https://doi.org/10.1016/j.pharmthera.2022.108230

Obstrukcéni sok

_Plicni embolie (HZT)
— Embolie perifernich tepen (FiSi, FOA)

— Embolie do a. mesenterica superior
d MNormal b Tension Pneumothorax € Pulmonary Embolism ¢ Cardiac Tamponade

—Trombobza cév

— trombdza a. lienalis, v. portae u tumoru

pankreatu

—Poranéni cév

TONE

— suicidia, urazy, stfizné sily
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Distribucni sok

— Septicky sok
— Infekce

Pneumonie

Pooperacéni komplikace
Meningitida
Peritonitida

Perforacni pfihody GIT

—Anafylakticky Sok
— latrogenné, jidlo, hmyzi bodnuti,
—Neurogenni sok

— Organicka onemocnéni mozku

Diferencialni diagnostika — Chirurgie (VLDD91CH)

BACKGROUND SUBCATEGOIHES

* SYSTEMIC VASODILATION & || BLOOD

FLOW o VITAL ORGANS j{ % SEPTIC SHOCK

~ BP DANGEROUSLY |}

% LOSS of BLOOD VOLUME through > ~ END ORGAN DAMAGE
CAPILLARY LEAKAGE  _, . L> CRYPTIC SHOCK
% ANAPHYLACTIC SHOCK
A

~ ACVTE SYSTEMIC REACTION
to ENVIRONMENTAL TRIGGERS

CAVSES

# NEUROGENIC SHOCK

~ IMBALANCE between SYMPATHETIC
& PARASYMPATHETIC REGULATION / ”;/"
of HEART & VASCULAR SMOOTH MUSCLE

#* SEPTIC SHOCK

~ BACTERIA — STAPHYLOCOCCUS AUREUS
& GROUP A STREPTOCOCCI
~ FUNGI

~ VIRUSES

# ANAPHYLACTIC SHOCK
~ CHILDREN — FOOD PRODUCTS
~ ADULTS — INSECT VENOM
~ MEDICATIONS

SIGNS & SYMPTOMS

* TACHYPNEA
% TACHYCARDIA
* HYPOTENSION 5@%
% ALTERED MENTAL STATUS
% NEUROGENIC SHOCK * SHORTNESS of BREATH

~ TRAUMA fo SPINAL CORD 5 * COUGH ~

~ CEREBRAL ISCHEMIA av\es o * FEVER %

Sy
~ SUBARACHNOID HEMORRHAGE
~ MENINGITIS
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Klinicky obraz

—Obraz Sokového stavu je vysledkem inzultu a reakce organismu na neg;
— Cil - zachovani prokrveni srdce a mozku
— Prostfedek - redistribuce krve z méné dulezitych organu k srdci a mozku

—Vychyleni homeostazy — kompenzachni reakce
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Kompenzacni reakce

—Vasokonstrikce splanchnickeho reciste

— GIT
— Ledviny
— Kuaze

— Svaly

—RAAS

—Respiracni kompenzace
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Klinika soku

— Stav védomi

—TF 80 / min

— MAP 60-100 mm Hg

- SV 70ml

—EF > 60%

—CVP 4-12mm H,0

—Sat O, 95-99%

—DF 12-16 / min

—TT 36,5°C

— Diuréza > 500ml / 24 hod

Diferencialni diagnostika — Chirurgie (VLDD91CH)
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Stav vedomi

— Somnolence / sopor / koma

_ Desorientace )

— Delirium CAVE seniofri
>_

— Agresivita

— Pasivita )
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Vzhled pacienta

—Kozni turgor snizen — dehydratace

— Facies Hippocratica — vpadlé oCi a tvare, SpiCaty nos

—Kuze bleda

— Snizen kapilarni navrat,studena akra

—Nasedly kolorit

— Chronicka renalni insuficience

— Cullenovo,Grey-Turnerovo znameni
— Akutni pankreatitida

— Opoceni — sympatikotonie
— Petechie! — meningitida, DIC
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Tepova frekvence, tlak krve

— Tachykardie > 100 / min
— Cave beta blokatory

— Diastolické plnéni koronarnich cév!

— Bradykardie <50 / min

— Cave sportovci

_ Casny pfiznak srde&ni zastavy

_ Sokovy index
_SI=TK/TF

— Normotenze / hypotenze
_ MAP < 60-100mm Hg

— pokud je TF vice nez 150/min. dif. dg. jina priCina tachykardie — arytmie ...

Diferencialni diagnostika — Chirurgie (VLDD91CH)
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Temporal artery

Carotid “A
Orientace dle pulzu =

.\ Apical pulse

Brachial A P

— hypotenze (TKs < 90 torr)
nebo pokles 0 30 - 40% pUvodnich hodnot)

Radial

Femoral

Popliteal artery

Orientacné moznost i v terénu i v nemocnici:
- hmatny tep na a. radialis = TKs + 90 torr
- hmatny tep na a. carotis nebo a. femoralis = TKs + 60 torr

Posterior tiblal artery

Pedal

it: Blamb/Shutterstock.com

- Taky mozno hned klinicky zjistit nepravidelnost pulzu
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SV, EF, CVP

—Nejdfiv narust SV a EF
—Postupné ale pokles
— Kapilarni navrat!

—Pokles CVP

— AZ do negativnich hodnot

Cave vzduchova embolie!
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Vazebna kfivka pro O,: syceni O,

Saturace O2 ‘osun doloe

CO, §  taplota}
BPG} pHt
Lﬂ } e -
L j A \Dlﬂ_
i g 5 nasyceni
I ! “posun doprava®
—Hyposaturace, desaturace < 90% g
‘g BPEE pHI
— Desaturace — brzky pfiznak srdecni § rizné syoen! pi stejnsm Po,
zastavy a respir. insuficience! 02| tiak polovigniho nasycent O,
] , , . 0 LY . i i H | .
— Arterio-venozni diference . 9 wE ¢k iz 8 gy A
Pas ’ l—— smi3ena vendznl —— arterialnl

— Barva klze
*TROJAN, Stanislav, et al. Lékarskd fyziologie. 4., preprac. a uprav vydani. Praha : Grada
RGzova Publishing, a.s, 2003. 772 's. ISBN 80-247-0512-5.

Seda
Modra

Fialova
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https://www.wikiskripta.eu/w/Speci%C3%A1ln%C3%AD:Zdroje_knih/80-247-0512-5

Dechova frekvence a hloubka

— Tachypnoe

— Dyspnoe

— Ortopnoe

— Hyperpnoe

— Biottovo dychani

— Cheyen-Stokesovo dychani

— Kussmaulovo dychani

Diferencialni diagnostika — Chirurgie (VLDD91CH)
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Télesna teplota

—Hypertermie
— Subfebrilie 37,0°C — 37,9°C
— Febrilie > 38°C
— Infekce, sepse
— Fyzikalni prehrati
—Hypotermie
— U tézkych Sokovych stavu, studena kize

— Podchlazeni
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Diuréza

— Oligurie je jednim z prvnich pfiznakd Soku
— Moé& 100 — 500 ml / 24 hod
— Anurie = tézky sok
— Moé < 100ml / 24 hod
— Barva mocCe, primés v moci
— Tmava moc€ — dehydratace, ikterus
— Opalescence
— Pyurie

— Hematurie

Diferencialni diagnostika — Chirurgie (VLDD91CH)
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Laborator

— KO — leukocyty, trombocyty, Hb, Hkt

— Diferencialni rozpocCet

— CRP, prokalcitonin

— lontogram

— Bilirubin, JT

— Urea, kreatinin

— Koagulace

— Krevni plyny, laktat, AV diference, pH

— Moc¢ + sediment, kultivace moci

Diferencialni diagnostika — Chirurgie (VLDD91CH)
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Lécba soku

— Sok je nasledkem inzultu a reakci na néj

— Nutna kauzalni |é¢ba

— Odstranéni vyvolavajici pri¢iny

— Symptomaticka / podpurna Iécba (VIP princip — Ventilace + Infuze+ Pumpa)

—Patofyziologicka

— PrerusSeni patologické signalni drahy

Diferencialni diagnostika — Chirurgie (VLDD91CH)
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Kauzalni lécba soku

— Hypovolemicky
— Kardiogenni
— Obstrukéni

— DistribucCni
— Septicky Sok
— Anafylakticky Sok

Diferencialni diagnostika — Chirurgie

Homni duta zila +

Dolni duta zila — i

(VLDD91CH)
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(d" &‘“ R T
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Brigni
4= aorta
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VIP + ABC princip

— (Massive bleeding)
— Airways
— Breathing

— Circulation

— Ventilation
— Infusion

— Pump

Diferencialni diagnostika — Chirurgie

What is “life-threatening” bleeding?

(VLDD91CH)

. J S
Blood that is spurting out Blood that won't stop
of the wound. coming out of the wound

Clothing that is soaked
with blood

Bandages that are soaked Loss of all or part of an
with blood arm or leg

Bleeding in a victim
who is now confused
Or unconscious

https://www.cleveland.com/news/erry-2018/07/
9010343f797021/lessons-from-a-stop-the-bleed.html
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| A. Peripheral IV Catheter |

Infuzni terapie

D. Montunneled Central Venous Calheter]

— PARENTERALNE !!

— Intraveno6zné, intraosealné

— Vetsinou zakladni kamen léCby Ssoku

— nahrada objemu tekutin v krevnim recisti
— Krystaloidy

— Koloidy — cave dalSi dehydratace!

— Krevni transfuze

C. Midline Catheter

G. Peripherally Inserted
Central Catheter

F. Implanted Port

— Krevni derivaty

— Tekutinova vyzva
— 1-4 litry rychle (11 / hodinu)

— Cave - plicni edém, snizena EF

Diferencialni diagnostika — Chirurgie (VLDD91CH)

The Michigan Appropriateness Guide for Intravenous Catheters Chopra et al,, Ann Intern Med. 2015
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Udrzeni krevniho tlaku

— Katecholaminy — kdyz k udrzeni tlaku krve nestacCi infuze (septicky Sok, distribuCni Sok)

— Noradrenalin
— Dobutamin

— Adrenalin

— Antihistaminika
— Kortikoidy
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Ventilation

— Oxygenoterapie

_ Kyslikova maska, kyslikové bryle
—UPV

— NIV — nutna spoluprace pacienta
—HFNO

— Saturaci udrzovat jisté nad 90%
— Bronchodilatancia

— Mukolytika

Diferencialni diagnostika — Chirurgie (VLDD91CH)
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Lécba acidobazickych poruch

— Metabolicka

— Acidéza — nejcastéjsi, nejlip tolerovana _
Acid-base

— Alkal6za disturbance

Respiratory acidosis

— Respiracni

_ Acidoza Respiratory alkalosis
— Alkaloza Metabolic alkalosis
— Smisené pOI‘UChy Metabolic acidosis

— Velmi delikatni system, ale extrémne silne

udrzovany vicero zastupitelnymi mechanizmy

Diferencialni diagnostika — Chirurgie (VLDD91CH)

pH
(N 7.35-7.45)

l

T

Paco,
(N 33-45 mm

Hg)

T

1

[HCO;]
(N 22-28
mmol/L)

T

{

Primary

T Paco,
{ Paco,
T [HCO; ]

} [HCO;]

Compensatory

T [HCO4]
L [HCO, ]
T Paco,

I Paco,
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ATB léecba

—Empiricka ATB lecCba
— Naslepo

— Dle pfepokladaného zdroje a puvodce, zkuSenosti

a epidemiologickeé situace

—Cilena ATB lécba | MU FN Brno
— Dle vysledku kultivaci

— Stéry, punktaty

— Casto nutna kombinovana lécba
— Augmentin + Metronidazol, Unasyn + Genamycin, Meronem

—+ Ampicilin, Tazocin, Mycomax u perforaci horniho GIT
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Udrzeni krevniho obrazu

— Hrazeni anémie

— Clovék snese anémii az 30 g/l Hb (osobné jsem vidél 15g/l — chronicka anémie)

_ Cave srdeéni Selesty u t&Zkych anémii
— Predoperacné alespon 100 g/l u ICHS

— Anemicky syndrom — absolutni indikace podani EBR
— Suplementace zeleza a B12

— Krevni transfuze

— Cave pretizeni obéhu velkym mnozstvim tekutin

— Hemolyza potransfuzni, hyperkalémie

Diferencialni diagnostika — Chirurgie (VLDD91CH)
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Prevence TEN, DIC

— Miniheparin LMWH

— Mrazené plasmy

— Bandaze koncetin

— Hydratace a udrzeni TK

— Prevence poskozeni cévni steny
— Virchovova trias!

— Kompenzace koagulace

— Mobilizace pacienta

Diferencialni diagnostika — Chirurgie (VLDD91CH)

DO -10.1007/s00228-019-02636-x
European Journal of Clinical Pharmacology
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Take home message

- Hledat zdroj Soku
- Odstranit vyvolavajici noxu
- Rychla a spravna diagnostika soku

- Sok zadit 1é¢&it ihned univerzalnim principem ABC, VIP

Diferencialni diagnostika — Chirurgie (VLDD91CH)
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