Dif DG :
Fever, shock, conciousness disorders



1. FEVER



Fever

» Termoregulation center in hypothalamus
* Pyrogens - tumor, inflamation

* Fyzics reasons - low output or high intake of
temparature

* Normal 36,6 +- 0,5 st
* Lowest around 4-6 am

* Highest 16-18 pm
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Terminology

e Subfebrilia
* Febrilia...fever ......38 - 40

* Hyperpyrexia .....over 40 degree



~ Causes

Usually clear source, but also unknown source fever

90% infection

Others
- Systemic diseases — vasculitis, kolagenosis,
granulomatosis, revmatic,... autoimune

- alergy

- tumors

-abstinention sy — sweating, unrest, high TF
- medication, vacinations

- familiar medeterian fever - genetic disease

- lung embolia
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Causes
- IBD, infections of GIT

- Imunity dysfuctions

- Tissue breakdown
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Infection

* Respiration tract

» Uroinfection

* Enteritis

* ORL and stomatologic

* Meningitis

* Artritis and osteomyelitis

* Endocarditis

* Absces

* Protozoa, mykosis, CMV, HIV
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How to diaghose - anamnesis

* Typ of fever, patern

*  With chills?

* Some other signs or problems?

* Cough? Dysuria?........ headache? Muscle pain?

* Personal anamnesis - IBD, hyperthyreosis?,
oncologic?
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Typhus, viral pneumonia Malaria, borrelosis, cholecystitis

Recurrent fever
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Sepsis, pleuritis Some viral iseases
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TYPES OF FEVER

The pattern of temperature changes may occasionally hint at the diagnosis:

* Continuous fever: Temperature remains above normal throughout the day and does not fluctuate more
than 1 °C in 24 hours, e.g.
. Typhoid fever may show a specific fever pattern (Wunderiich curve of mdd fever), with a slow
stepwise increase and a high plateau. (Drops due to fever-reducing drugs are excluded. )

* |Intermittent fever: The temperature elevation & present only for a certain period, later cycling back to
normal, e.g. . Following are its types
* Ouotsdian fever, with a periodicity of 24 hours, typecal of Plosmodium folop onem or Plasmodivm krowlesi malaria
+  Tertian fever [48-hour penodicity ], typical of Plasmodium wvax or Plosmodium ovale malana

*  Cuartan fever (72-howr periodicity], typical of Plo smodium malanae mal ana,

* Remittent fever: Temperature remains above normal throughout the day and fluctuates more than 1 °C in 24
rs, e.4g., ;

* Pel-Ebstein fever: A specific kind of fever associated with Hnﬂﬁkin's. Ig,gmﬁhnma, being high for one week and
low for the next week and 5o on. However, there & some e a5 to whether this pattern truly exists.

* A neutropenic fever: alo called febrile neutropenia, & a fever in the absence of normal immune system
function. Because of the lack of infection-fighting neutrophils, a bacterial infection can spread rapidly; this
r is, therefore, usually considered to require urgent medical attention. This kind of fever is more

commonly seen in people receiving immune-suppressing chemotherapy than in apparently healthy people.

* Febricuio s an old term for a low-grade fever, especially f the cause s unknown, no other symptoms are
present, and the patient recovers fully in less than a week,



~examination

* Measuring body temperature
* Fyzical examination including lymfatic nodes
* RTG lungs

* Urine sample - biochmic, cultivation

* ORL,.... ECHO,....

* Neurologic sings? +lumbal punction

« Skin - petechia, exantem, rednes

* Sings of shock? Or SIRS

« Lab - KO (+diff), CRP, procalcitonin

* Hemoculture, sputum,......... cultivations

« Serology (hepatitis, mononucleosis,HIV,.....)



Sepsis: SIRS Criteria

Temperature <36°C or>38°C

Heart Rate >00 beats per minute

>20 breathes per minuteor

QECIVpICS PaC0, <32 mm Hg

WBC <4,000/mm? or
WBC >12,000/mm? or
>10% immature (band) forms

White Blood
Cell Count

Systemic Inflammatory Response Syndrome
=2 critena
Sepsis

SIRS plus
confirmed or presumed infection

Severe Sepsis

sepsis plus
organ dysfunction

Septic Shock

Severe sepsis plus
refractory hypotension

Multiple Organ Dysfunction Syndrome

Evidence of z 2 organs failing
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CAVE - sepsis

* 30 % patients have normal temperature

* 10% have hypotermia!
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Crp

* Delay

* Viruses - usualy under 40
* Bacterial - above 50

e Above 100 sever infection

Procalcitonin

- Under 0,05 normal

- Above 10 septic shock
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Patient
* OlId polymorbid 5. day fter righ hemicolectomy

» 2 peaks of fever

What will you do??7??

Dif dg???



2. SHOCK



SOK

* Akutni obehove selhani s neadekvatni distribuci a
perfuzi ve vztahu k metabolickym pozadavkum tkani
vedouci ke generalizovaneé bunecné hypoxii
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. SOK

e Spolecny patofyziologicky vyvoj velkého mnozstvi
klinickych udalosti

» Je charakterizovan systemovou hypoperfuzi
zpusobenou - snhizenim srdec¢niho vydeje
- snizenim efektivniho cirkulujiciho
objemu krve

* Nasledkem toho je hypotenze, zhorsena tkanova
perfuze a bunecna hypoxie

* Hypoperfuze - jeji hypoxicky a metabolicky efekt vedou
zprvu k reverzibilnimu bunéénému poskozeni.
Pretrvavani sokovéeho stavu vede k nevrathemu
poskozeni a smrti bunek - organu - organismul.




__ PATOFYZIOLOGIE $OKU

* Sok - soubor pFiznakt /syndrom/ vyznad&ujici se ve
vsech svych typech spoleChym rysem :

* snizené prokrveni /hypoperfuze/ Zivotné dulezitych
tkani, nejprve vazne dodavka glu a pote 1 O2

* nedostatecny privod kysliku a zivin do tkani a
hromadéni produktt bunééného metabolismu
kyselé povahy /CO2, laktat/

» nasledkem toho vznikaji bunécné zmeny
postizenych organu - zprvu snizena funkce -
naslednée i strukturalni zmeny
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> STADIA SOKU

* Podle dynamiky patofyziologckych zmén delime sok do
3 fazi - stadii :

» faze kompenzace
» faze dekompenzace
e faze refrakterni /ireverzibilni/

* Pro prubéh Soku hraje vyznamnou ulohu ¢as zahajeni
a intenzita lé€ebnych kroku - nesmi dojit k nezvratnym
zmenam



~STADIA SOKU - faze kompenzace

» aktivovany reflexni kompenzacni mechanismy
» perfuze zivotné dulezitych organu je zachovana

* reflexni mechanismy :
- sympatiko adrenergni - uvolnéni katecholaminu
- renin angiotenzinova osa - uvolnéni ADH

°® UcCinky :
- tachykardie, vzestup SVR, snizeni vyluCovani
tekutin ledvinami
- centralizace obehu - preference prokrveni mozku a
myokardu na ukor splanchniku, ledvin, kuze - je dana
rozdilnym zastoupenim alfa receptoru v organech
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» Klinické pfiznaky faze kompenzace :
,studena normotonni tachykardie”

* bledost

» vlhka studena pokozka

» tachykardie

* TK nezménény nebo lehce snizeny

Altered con scimds state

* snizeny CVP

Pale or bluish, [} 3B

_— Resllessness or irritability

P

cool moist skin 4}
S

» neklid - i
* pocit zizne
* shizena diuréza {

Rapid Breathing 'Nausea and/or vomiting

* Je-li zahajena rychla a ucinna leCba obnovi se normalni
obeéhovy stav



STADIA SOKU - faze kompenzace

» Septicky a anafylakticky sok - v prvni fazi se klinicky
obraz odlisuje

* prvni faze je ,,hyperkineticka“- je snizeny periferni
cévni odpor kompenzatorneé se zvysuje srdecni vydej -
hyperkineticka cirkulace
- sucha, tepla a prokrvena pokozka
- hyperventilace, respiracni alkaloza

* klinika dalsich stadii jiz je shodna
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STADIA SOKU - faze dekompenzace

* nedoslo ke korekci /Sok neléceny, nebo pozde leCeny/

* kompenzacni mechanismy jiz nestaci udrzet perfuzi
>> tkanova hypoxie >> anaerobni metabolismus >>
laktatova acidoza >> dilatace arteriol >> prohloubeni
hypotenze >> snizeni srdecniho vydeje

» extravasace tekutin do intersticia

e decentralizace obéhu
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STADIA SOKU - faze dekompenzace

» Klinické priznaky faze dekompenzace :
,studena hypotonni tachykardie®

- Seda az mramorovana pokozka

- pokles periferni teploty

- mékky spatné plnény tep

- tachykardie - nad 120/min

- vyrazny pokles TK

- pokles CVP

- anurie

- apatie, somnolence az ztrata védomi



ADIA SOKU - faze refrakterni

* morfologické zmény ve vitalné dulezitych organech

* bunky prekrocCi ,point of no return® - smerem k
nekrdze - dochazi k uvolnovani lysosomalnich
enzymu s cytotoxickymi ucinky

* | pfi upravé hemodynamickych parametru jiz takové
tkanove zmeny vedouci k bunecné smrti

* v klinice nejsou ukazatelé definujici ireverzibilitu
Soku - vzdy na zaklade letalniho zakonceni pri
spravneé terapii
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Systemova arterialni hypotenze

Alterace
mentalnich
funkci

Kize —
chladna,vihka,
cyanoticky
skvrnita

tachykardie

(

T laktat

oligurie

|\



- SIGNS OF SHOCK

1 In MAP (Mean Arterial Pressure)

COMFPENSATORY SIGNS

(HON FROGEESSIE)

MAF 1 10-15mmHg from
Baseline

T Renin TADH
Vasoconstriction
} Fulse Fressure
Map $10mmHg from 1 Heart Rate

Baseline L
_ y Restless
Effective Compensation Apprehensive
0z =Vital Organs
T Heart Rate

PROGEESSIVE SIGNS
(INTERMEDIATE)

MAF 1 20mmHag from
?ﬂﬁﬁiin}::ﬂ
IBGUe an Hypoxia
1 Urine [E];‘i%uria]yp
Weak Rapid Fulse
| pH
Sensory Neural
Changes

REFRACTORY SIGNS

(IEREVERSIBLE)
Excessive Cell/Organ
Damage
Multi System Organ Failure

i
o
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na urovni
MIKROCIRKULACE

* Hlavni ulohu maji prekapilarni arterioly,
postkapilarni venuly a jejich sfinktery.

* Na urovni mikrocirkulace se odehravaji hlavni
deje v patogenezi soku



= NORMALNI MIKROCIRKULACE

ree? | e Normal Microcirculation

Artetiole Capillaries W
Precapillary Sphincter Postcapillary Sphincter
et Lymphatics

1. Precapill ary Sphincters are relaxes, and bl ood flows into the capillary bed
2. Fluidis filtered on the artenial side & returns

3. Cn the venous side or

4. Thru Lymphatics
5. Blood Eeturns thru the postcapillary sphincters to the wenous system
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_—MIKROCIRKUL RI SOKU

» FAZE KOMPENZACE

* sympato-adrenalni kompenzacni reakce ma odezvu i
na urovni mikrocirkulace :

* generalizovana pre | post kapilarni konstrikce >>
>snizeny hydrostaticky tlak v kapilarach>>

>mobilizace tekutin z extra do intra vazalniho
prostoru



FAZE KOMPENZACE

Angiotensin IT
Epinephrine
Vazopressin

4. Transcapillary Eefill

NELIGAN

1. The blood pressure falls, reflex vasoconstriction follows,
2. The pre-capill ary and post-capill ary sphincters contract.
4. This reduced the volume andincreases the welocity of blood passing thr
4. Fluid iz sucked back into the circulation by the fl ow of blood,
thiz process 18 call ed “transcapillary refill, and all ows remobilization of fluid
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_ - MIKROCIRKULACE PRI SOKU

FAZE DEKOMPENZACE :
pretrvavani soku a hypoperfuze tkani

Sokova vasomoce

akumulace laktatu, CO2, pokles pH >> relaxace
prekapilarnich sfinktert /prestavaji byt citlivé na
katecholaminy/ >> postkapilarni venuly zlistavaji sevieny
/méne senzitivni/ >> sekvestrace krve do dilatovanych
kapilar >> tekutina vytlacovana z kapilar do intersticia >>
intersticialni edém - zhorseni difuze 02 >
hemokoncentrace - zhorseni viskozity krve - agregace
erytrocytu a trombocytu- tvorba mikrotrombu -
poskozeni endotelu - diseminovana intravaskularni
koagulopatie
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RI SOKU

- MIKROCIRKU

» FAZE DEKOMPENZACE :

MELIGAMN

1. The endothelium has been damaged and 1t’s permeability thus increases

2. Protein rich fluid leaks out into the extracellular space causing edetna

3. Lymphatics are etther overwhelmed or tal functioning

4. Oxygen extraction 15 either very high or very low

5. Blood wiscosity itncreases, this and the acivation of the coagulation system leads
to laying down of intravascular thrombus, and 1schemia.



> MIKROCIRKULACE PRI SOKU
* FAZE DEKOMPENZACE :

1
L actate, Histamine,

Bradykinin, Co2,
ADP, NO

ELIGAN

1. Due to the presence of local and circulating wasodilator metabolites, vasoplegia ocours
2. The precapallary sphincters relax, due to 1schemia and vasodilators.
3. The post-captllary sphincters are more resistant to1schemia, and remain contracted
4. Blood pools within the capillaries: simultanecusly, massive cytoline release occurs
- dam aging the endothelium.
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> MIKROCIRKULACE PRI SOKU

FAZE REFRAKTERNI :
prohloubeni déju ve fazi dekompenzace
povoluje i postkapilarni sfinkter

generalizovana vasodilatace

staza kapilarniho obsahu

vyrazna porucha permeability kapilar - ztraty
makromolekul do intersticia

prohloubeni edému intersticia, dalsi zvyseni viskozity
krve, vice mikrotrombu

prohlubuje se hypoperfuze a ischemie tkané - bludny
kruh do néhoz se mikrocirkulace propada
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- KLASIFIKACE SOKU

* Podle priciny a kardiovaskularni patofyziologie :

Hypovolemicky (hemoragicky, popaleninovy, dehydratacni)
Kardiogenni

Obstrukcni

DistribucCni

Anafylakticky
septicky



Selhani pumpy —
ztrata kontraktility

Selhani pumpy —
zabrana plnéni

2. Obstrukcni

3. Hypovolemicky L5 Ztrata tekutin

A
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t@ vniti/zevni
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| SVR
Porucha extrakce O,
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4. Distribuénji_ *{ %}

TK = srdecni vydej (CO) x systémova cévni rezistence (SVR)



Hemorrhage  Fluid Myocardial Anaphylaxis  Sepsis

loss or valvular .
\ ] disease Neurogenic

ia imprlm

Hypovelemia |—| Hear failure |=—| Vasodilatation

SYMPTOMS 3
OF SHOCK
Savare = Dﬂf:r&a&ad
hypotension & ﬂﬂrdrati cutput
Cold, clammy skin - . Hypoperfusion
of tissue
i Cytokines
Edema =— Thrombosis Call anoxia (TNF, IL-1)
Hemorrhage I Acidosis
Somnolence, coma = Shock
_Lj/ l \‘\\‘J.___..'__..-'"I!']

Oliguria =——

Henal fail A= ]
ek Gastrointestingl lesions

Dyspnea =

Gl bleeding _

.5 g ; é L A2
Lung failure (ARDS) ¢ J"—/,
t.r'- i'r'. i r ! :r ‘

Paralytic ileus

Death due to
cardiorespiratory failure

—
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s PATHOPHYSIOLOGY

Inadequate perfusion

Cell hypoxia
Energy deficit

Lactic acid accumulation and — Anaerobic metabolism
fall in pH

Vasoconstriction < J\etabolic acidosis

Failure of pre-capillary Cell membrane dysfunction and
sphincters failure of 'sodium pump’
. . b
Peripheral pooling of blood  Intracellular lysosomes release
digestive enzymes

Efflux of potassium

Influx of sodium and water

Toxic substances enter circulation
Capillary endothelium damaged

Destruction, dysfunction, and cell death


http://www.slideshare.net/apoorvaerukulla/shock-in-children-42936084
http://www.slideshare.net/apoorvaerukulla/shock-in-children-42936084
http://www.slideshare.net/apoorvaerukulla/shock-in-children-42936084

* HYPOVOLEMICKY SOK

o Ztrata cirkulujiciho intravasalnino objemu tekutin -
krve, plasmy, elektrolytu

* snizeni cirkulujiciho objemu>>
>shnizeni plnicich tlaku srdce>>
>snizeni CO (srd. Vydej) >>
>snizeni MAP>>

>Sok
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akutni ztrata 10% objemu - dobre tolerovana
tachykardie, normotenze

20-25% - zacCinaji selhavat kompenzacCni mechanismy -
snizeny CO i TK, tachykardie, vzestup SVR (systémova
vaskul. Resistence), narust laktatu

40% - téZka hypotenze, hypoperfuze organu, trva-li
déle nez 2 hod - nevratné poskozeni tkani

vyrazny pokles CO i TK

chronicka ztrata - lepe tolerovana - vice se uplatni
kompenzacni mechanismy

cave - pridruzené chor. /ICHS, aterosklerdza/ zhorsuiji
prubéh a prognozu



* Priciny :

- Hemorhagicky - krvaceni do GIT,
ruptura AAA, bodna poranéni
velkych cév

-Traumaticky - rozsahlé
poskozeni tkani, polytrauma

- Popaleninovy - ztrata plazmy z
popalenych ploch, unik z krevniho
reciste do ECT

- Dehydratacni - ztrata pocenim,
zvracenim, prujmy

HYPOVOLEMIC SHOCK

Watch for imcressed
systemic vasoulor resisfance,
poss skin Turges, thirst, oliguria,
low systemic and pulsonary pre
loads, and rapid heart rates. 8!

made after a
kg of 159% infra- .-_.'
wigsidar velume




_ - KARDIOGENNI SOK

Tézka porucha srdecni funkce - selhani srdce jako
pumpy

>klesaji tepovy objem i CO>>
>stoupaji plnici tlaky a objemy srdecnich dutin,
stoupa TF a SVR >>
>pokles MAP>>
>organova hypoperfuze>>
>Sok

pri Cl < 1,8l1/min/m2 - rozviji se sok
(Cl —srdecni index)
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= KARDIOGENNI| SOK - pri¢iny

» poskozeni myokardu -
AIM, kontuze myokardu

* mechanické abnormality
srdce - cast tepového
objemu se nedostava do
obehu - chlopenni vady,
ruptura mezikomorove
prepazky

* poruchy rytmu

Cardiogenic shock is the inability of
the heart to maintain cardiac output \
necessary to meet body needs. Extra strain}
on the heart causes decreased tissue |
perfusion.

- Clinical
- ’::_'Symp?omsv '

.T.achycar‘dm .
Anxiety and delirium |
Increased preload |
Pulmonary congestion |
Decreased cardiac |
e | oowpt L
=5 1 * Dusky skin calor
« Decreased blood |
pressure '

| - Systolic dysfunction .
| + Diastolic dysfunction | _ o0 pulse pressure
| * Arrhythmias - Oliguria
| = Structural problems | . DySpneu o




~ OBSTRUKCNI SOK

* Mechanicka prekazka - obstrukce - krevniho toku
kardiovaskularnim recistéem

* prekazka je vne reciste - omezeni plneni pumpy -
perikardialni tamponada
konstriktivni perikarditis

* prekazka je v recisti - masivni plicni embolie

Obstrukcéni Sok — zabrana plInéni srdeénich dutin
— shizeny srdecni vydej (Cl) < 2,2/Imin/m?
— vysoky CVP a nizké PCWP



Pneumothorax

Srdec¢ni tamponada Plicni embolie tenzni/otevieny
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tlak v zaklinéni - PCWP,
Pulmonary Capillary
Wedge Pressure -
pouzivame Swan-Ganzuv

katetr
s baldonkem na konci




- DISTRIBUCNI SOK

Relativni hypovolémie zpusobena vasodilataci

pokles SVR (systémova vaskularni rezistence) >>
>v prvni fazi kompenzatorné zvysena TF a CO,
jen mirny pokles MAP>>

>pfi progresi vyrazny pokles plnicich tlaku
/[preloadu/ , pokles CO a MAP>>

>hypoperfuze > > > Sok



_ - DISTRIBUCNI SOK

Anafylaxe - reakce antigen-protilatka uvolnujici
mediatory typu histaminu, bradykininu
Predavkovani léky s vasodilatachimi ucinky
Neurogenni - Urazy michy - ztrata periferniho
cévniho tonu

Addisonska krize - akutni insuficience nadledvin,
nedostatek kortizolu

Sepse - endotoxin Gneg bakterii je stimulem
spoustéjicim uvolhovani mediatoru zpusobujicich
generalizovanou vasodilataci a patologickou
distribuci krevni perfuze na urovni mikrocirkulace
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NEUROGENIC SHOCK

Any factor that
stimulates parasympathetic
activity or inhibits sympathetic
activity of vascular smooth
muscles can cause neurogenic
shock, which results in
widespread and massive
vasodilation.

Imbalance between
sympathetic and

parasympathetic

stimulation

RS Causes of neurogenic shock:
mﬁﬁﬁun * Spinal cord injury

above TH

Decreased * Spinal anesthesia

vascular fone * Vasomotor center depression
(e.g., severe pain, drugs,

hypoglycomia)

Decreased systemic

vascular resistance

Inadequate
cardiac output

Symptoms of neurogenic
shock consist of low systemic
vascular resistance, excessive
parasympathetic activity, and
bradycardia.

Decreased tissue
perfusion

Impaired cellular
metabolism
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> SEPTICKY SOK

Nékdy uvaden jako samostatna jednotka MIXED SHOCK

ev prvni fazi vasodilatace s vysokym CO

*v dalSich fazich vlivem i kardiodepresivnich pusobku
snizeni systolické funkce myokardu a snizeni CO -
kardiogenni podil

N BN .



" TERAPIE SOKU

e cil znovuobnoveni dodavky O2 do tkani

e odstraneni priciny soku
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. RAPIE SOKU

znovuobnoveni dodavky O2 :
stabilizace krevniho obéhu

objemové nahrady — dostatecny privod tekutin,
agresivni tekutinova resuscitace

vasoaktivni latky — katecholaminy /dopamin,
noradreanlin/

péce o dostateCnou oxygenaci
oxygenoterapie, UPV

péce o vnitrni prostredi
acidoza, Hb, Htk, ionty, uremie




* TERAPIE SOKU

* odstranéni pric¢iny soku :
* liSi se dle jednotlivych typu Soku

e stavéni krvaceni, osetreni traumatu, nahrada
ztraty tekutin - hypovolemicky

* hledani a odstranéni loziska infekce + ATB terapie
- septicky
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TERAPIE $OKU w0
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» odstranéni pric¢iny soku : K / J| S /
Diastole e Systole s

* podpora inotropie myokardu, diuretika + event.
mechanicka podpora obehu - IABK — kardiogenni

* Popaleninovy - bolest, substituce koloidy
* Anafylakticky - Adrenalin i.m.


http://www.clinicalimagingscience.org/article.asp?issn=2156-7514;year=2011;volume=1;issue=1;spage=21;epage=21;aulast=Ginat

| —
= Terapie

Co nejdrive odstranit pri¢inu
5T

Dalsi léc¢ba rizena cilem - NE davkovanim
Obéhova stabilizace
MAP 60-65)
Ventila¢ni stabilizace
pCO2 4,5-6,5 kPa, pO2 9,5kPa, SAT 89-90%
Diuréza alesporn o,5ml/kg/h

1. Doplnem tekutin vs. Inotropni podpora
P11 Spatné reakci katecholamlny
2. farmakoterapie dle priCiny

3. Prevence stresového ulku
4. Prevence TEN



Pravidlo

TICHO

Postizeneého  uklidnime a slovné
udrZzujeme
s postiZzenym kontakt

TISIT BOLEST

Spravné osetfeni poranéni, fixace
postiZené
casti téla

TEFLO

Snazime se zabranit tepelnym
Ztratam
a udrZet tepelne optimum

TEKUTINY

Nepodavame; postizenym,  kiefi

pocituji

palivou Zizen, zvihéujeme rty a
jazyk

studenou vodou, ¢ajem s citronem
apod

TRANSPORT

Meodkladné volame zdravotnickou
Zachrannou
sluzZbu (155)







reverzibilni pri

4H

ciny

Hyperkalaemia Hypovalaemia

hypoxie

hypovolemie

hypo nebo hyperkaliemie, hypokalcémie, acidoza
hypotermie

Tamponade

Tamponada srdecni
Toxicita - predavkovani, otravy
Thrambosis

Thrombembolie
Tenzni pneumotorax
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| pri uspésne terapii a obnoveni dostatecne makro i mikro
cirkulace vznika ruzné vyjadrené reperfuzni poSkozeni
tize zavisi na dobe trvani ischemie tkane

vlivem uvolnéni pfedevsim volnych kyslikovych radikalu a
kalcia, které se hromadi v hypoxickych bunkach

uzce souvisi se vznikem event. nasledne multiorganove
dysfunkce



~MODS — multiorganova dysfunkce

* pres adekvatni terapii Soku se u rady nemocnych
rozvine progresivni selhavani nékterych organu

» selhavani 3 a vice organu — mortalita nad 80%

* velice nakladna terapie



“MODS — multiorganova dysfunkce

* nasledek zmen v mikrocirkulaci v dekompenzované
fazi soku

* nasledek reperfuzniho poskozeni

* nasledek systemoveho rozsireni zanéetlivé odpovedi -
SIRS



“SIRS - systéemova zanetliva reakce

» systemic inflammatory response

» systémova aktivace makrofagu a neutrofilu s uvolnénim
rady mediatoru

» zanetliva reakce je prinosem je-li lokalizovana a
namirena proti lozisku infekce Ci nekrozy

e generalizace zanetlivé reakce vede k nezadoucim
hemodynamickym zmeénam /vasodilatace, deprese
myokardu /postizeni mikrocirkulace /kapilarni leak, otok
intersticia, tvorbé mikrotrombu/



.~
- SIRS

» odpoveéd organismu na ruzné podnéty infekeni i
neinfekCni etiologie :

- bakterialni, kvasinkove, virove i parazitarni
iInfekce - sepse = SIRS infekcni etiologie

- téezke trauma

- akutni pankreatitida

- ischéemie tkane

- tezke krvaceni



=~ SIRS

* Klinické znamky - pritomnost 2 a nebo vice
priznaku z :

- teplota nad 38°C nebo pod 36°C

tachykardie nad 90/min

dechova frekvence nad 20/min nebo PaCO2 pod
4,3kPa

leukocyty nad 12x10na9 nebo pod 4x10na9



.~
= MODS - ORGANOVE PORUCHY

Plice - Sokova plice, ARDS - porucha oxgenace
Obéh - nutnost podpory vasopresory, katecholaminy

GIT - paralyticky ileus, pankreatitis, translokace
strevnich bakterii s rozvojem sepse

Ledviny - akutni renalni selhani, ATN - oligo, anurie
Koagulace - DIC

Jatra - ikterus, porucha syntetickych i detoxikacCnich
funkci

CNS - encefalopatie, dezorientace az koma



- RAPIE MODS

* agresivni v€asna lécba primarni priciny — soku,
SIRS

» podplirna terapie — podpora selhavajicich
organovych systému

- podpora obehu

- UPV

nahrada fce ledvin
korekce koagulopatie
- vyZziva




—

examination

e Anamnesis

* (linical examination
oo K TE EE .

e Sat O2

 Lab

« EKG

« RTG, CT

e (Cultivations












3. CONCIOUSNESS DISORDERS



I
Concliousnhess

* One of three basic life functions (ventilation,
circulation, couciousness)

e Kvatitative disorder

 Kvalitative disorder



—

Kvantitative dis.

* =vigalence

« Somnolence
* Sopor
e (Coma



I,
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Kvalitative

* = lucidity

 Ability to think, to perceive, to judge

e Halucination

e Delusions

e Delirium

* Orientation in time, place, person, situation



Ahamnesis and examination

* Info from surrounding persons — when, situation,
dynamics, spasmus?, medication?

* (Question for orientation

« GCS

* Pupils

» Typ of ventilation

 Smell out of mouth - alcohol, aceton,...

* Signs of trauma - head



Response

. Spontaneously
. To speech

o o Loniiaeisnponse

Eye Opening Response

. Oriented to time, person and place
. Confused

. Inappropriate words

. Incomprehensible sounds

. No response

. Obeys command

. Moves to localised pain

. Flex to withdraw from pain
. Abnormal flexion

. Abnormal extension

Motor Response . No response




Size R

/’, Varies from 2.5mm to 4mm depending upon the
illumination.

P u pl IS Miotic pupils are less than 2mm.

Mydriatic pupils are more than 7mm.

ANISOCORIA
(unequal pupils) :
Abnormal
pupil dilation M . _ ,




“Ventilati

entilation typ
o

1. Eupnea (normal)

AN NN
12_ aC|dOS|S 2. Tachypnea 3. Bradypnea
3 — opioids AVAVAVAVAVAVAVAVAVAVAVAVAVAV AR N N W D e

5. Cheyne-Stokes

4. Apnea

Al
6. Biol's 7. Apneustic
WV s
8. Agonal 9_Shallow
J\/ N TN e A
10. Hyperpnea 11. Air trapping

12. Kussmaul's 13. Sighing



Ahamnesis and examination

* Signs of dehydratation

e Temperature (fever- sepsis, low - hypotermia)

. TK, TF, SpO2

« EKG

* Gly

* Lab - KO, kidney and renal functions, alcohol, toxins

* Neurological sings - lateralizace, reflexes



I,
//

Paraclinic examination

* (T head, MRI
« EEG

» Diagnostic tests — aplication of glucosis,
naloxon(intoxication of opioids), flumazenil (intox
of benzodiazepins)



Causes

Intracerebral - CMP, trauma, bleeding, tumors,
infections

Extracerebral - dehydratation, hypotermie, shock,
arytmia, IM, ventilation disorder, psychiatric

Metabolic - hypogly, hypergly, uremia, hepal coma,
Addison, hyperCa, hypoK

Intoxications — sedatives, alcohol, opioids, drogs.....

AEIOU TIPS - acohol, endokrin+electrolyts, inzulin,
opioids + hypoxia, urea, trauma, infection, psychosis,
shock+stroke+subarach.bleeding



—

Most common

 Alcohol

» Epilepsy

e Trauma

* Hypogly

e Stroke

e QOther intox




—

Delirium x demetia

 Timing

e Halucination

e (Causes



