


IntredUction

JIShieck is al syndrome ' results from
inadegiiateroxygeni delivery to meet
Netawplic demanc
Shock*=fDemand > Supply

. - .

\
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m Untreated this leads to metabolic
acidosis, organ dysfunction and death
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Oxygenrelivery

“N@Oxygen delivery = Cardiac Output x Arterial

*

OXygen Content.
(DOz = COX eﬂ

.| Gardiat Output = Heart Rate x Stroke Volume

(CO=HRXSV)

- S\ -rminﬁ by preload, afterload and

~ contractility

= Art Oxygen Content = Oxygen content of the
RBC + the oxygen dissolved in plasma

(CaOZ = Hb X SaOZ X 1.34 + (003 X PaOZ)
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Stages %hock

- =

“leompensatec
- Vitallerigan function n%intained, BP
EiMains, nermal.
Uncompensated
iIcrovascular perfusion becomes marginal.

Organ and cellular function deteriorate.
Hypotension develops.

m Irreversible




de adequate
BBlood TJQ\J‘./ | |
. Oxygen delivery
-Shob',{_rgg iesses over a continuum of
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Gompensated shock
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ed capillary refill

{ 1eral pulses compared
3 - wit central pulses

Normal blood pressure



Decompensate shock

g

ntal status

d urine output

sol idosis

aichypnea
 Weak central pulses

Hypotension
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glifiicall PréSentation
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m Abject hypotension is a late and
premorbid sign



Pliierential )D Jr osis of Shock

%ardlogemc
— Myocardial
“FHypovolemic ~ Dysrrhythmia
— HEMofifiage 3 %CHD-(duct
- Serum/PJasrga loss dependant)
Distributive ~ m Obstructive

~ — Analphylactic — Pneumo,
~ Neurogenic Tamponade,
_ Septic - Dissection

= Dissociative
— Heat, CO, Cyanide
— Endocrine



Neonate in Shock:
ICIUEETn differential:

ynJ,JJ ,JJrs hyperplasia

. ;l, pjerrors of metabolism

- Obs J(i. /e left sided cardiac lesions:
- AOrtic stenosis
— Hypoplastic left heart syndrome

— Coarctation of the aorta

ﬁ




Yeljagement-General

(625 INCIEASE OXY! Jér ellvery and
CECHEASE OXY J!—‘an and:
-~ Oxy@en
- Fluid
;'fermperai‘ ontrol
— Antibiotics
— Correct met
— Inotropes

\

olic abnormalities



MahdGen ArTr~ seneral (con't)
;
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| A\YENY -
=i not protected or unable to be maintained,
nuipate:s
“|Breathing -
- Always give 100% oxygen to start
Sat monitor
2 Circulation
— Establish IV access rapidly
— CR monitor and frequent BP j:
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~[Laberatery. stuadies:
= _)G » |
= 5I00d sugar

— Electroly rf:;
~PT/PTT

— Type and cross
— Cultures

-

General (con't)

<[
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fOptimizerpreload

~NSTOr RIE

- 20ce/kg alic

Consider co
m Further fluid

(
Melhiagement-Volume g
EXPENSIoN

par

|Exceptiiormmyocardial failure use 10-

=60CCE/Kg reassess and consider:
INg losses, adrenal, intestinal

o At gﬁ
on |
Ischemia, obstructive shock. Get CXR. |
loid |
L)

labs, possib

ot q_z-1o minutes

|
‘.

therapy guided by respons¢
y CVP, CXR

)
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Mangeement="Cardiotonics I
-

" LaEk ot histery  of fitid lesses, history of
NESNUISEASE, hEpatomegdaly, rales,
candiomedalydand failure to improve

* perfusioniwith adequate oxygenation,
ventilation, Weart rate, and volume
expansion suggests a cardiogenic or
distributive component.
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ManauEment="Cardiotonics II

Lo

i, i 9
“REpinephrine ‘Dopamine
— OIO5SE5 UG ka/min iZ-ZO ug/kg/min

— INCrEase HRMSVR, |Llower doses,
contraetility | increases renal and
- End'pointi adeguate BP; splanchnic blood

o GePLRERycardia flow, & contractility.
2 Norepinephrine Higher doses
- 0.05-1.0 ug/kg/min iIncreases HR and
— Increase SVR SVR
— End point: adeguate BP — End Point: Improved

perfusion, BP, Urine



Manaeement="Cardiotonics III
g

_ _)J_')JWJHJJJ)-‘ | staglandin E-1

~0.05-0.1 ug/kg/min

— maintains patency of
ductus

per us ;) .
decrease BP
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H\/pOi/-éJ: ic Shock

SISt common 'frr of shock world-wide
" |Resultshin decreased circulating blood
voltime, decrease in prelaod, decreased
strokéVoelume and resultant decrease in
C.O. -

» Etiology: Hemorrhage, renal and/or GI
fluid losses, capillary leak syndromes

i
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piypevelemic Shock

w
Sjelinically shistery off vomiting/diarrhea or
tralimgayplood 10Ss
1ISIgISi6f: dehydration: mucous
- membranes, tears, skin turgor
~ m Hypotension, tachycardia without signs
of congestive heart failure

| -
.



Hypoyvolemic/Hemorrhagic
SNEEK: Therapy

i‘ ‘
“MAlways beginrwith ABCs

~Re place circulating blood volume
JapIalyz: 5! itV |th crystalloid/colloid

» Blood™¢ oducts ds soon as available for
hemorrhagic shock (Type and Cross
with first blood draw)

m Replace ongoing fluid/blood losses &
treat the underlying cause
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SEPLIE Shock: SWarm Shock”

“IE2rly, compensated, h erdynamlc state

~Clinicalfsigns L -
~ Warmiexifemities with bounding pulses,
tachyeardia, tachypnea, confusion.
/3Jf 0gIC Pc amk ers
— widened pulse pressure, increased cardiac ouptut

and mixed venous saturation, decreased systemic
vascular resistance.

M Biochemical evidence:
— Hypocarbia, elevated lactate, hyperglycemia
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SEpPliGISHock: “Cold Shock”

-
-

liate, uncompensatedistage with drop in

Calidiacroltput: B

(\,.., . N‘ v ~ . -

- [Clinicalisigns ﬁ | _

| — Cyanosis, ¢ nd clammy skin, rapid, thready
pulsesyshallow respirations.

(3
2 Physiologic parameters

— Decreased mixed venous sats, cardiac output and
CVP, increased SVR, thrombocytopenia, oliguria,
myocardial dysfunction, capillary leak

M Biochemical abnormalities

— Metabolic acidosis, hypoxia, coagulopathy,
hypoglycemia.
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SELIC S'r IOCK (con't)

MICold'Shock rapidly progresses to MOSF or
death, ifuntreatec

. Multi*@rgan System Failure: Coma, ARDS,
CHF ;&e#“) ailure, Ileus or GI

emorthage, DIC

= More organ systems involved, worse the
prognosis

m Therapy: ABCs, fluid

m Appropriate antibiotics, treatment of
underlying cause




@ardiogenic Shock

‘ A

- Obstructive

~ Drug intoxication
— Congenital heart disease
— Trauma



Saididgenic Shock (con't)

SDierentiation from other types of
SHOCKS .
— IISTOLY
-~ PE: -
Y Enlarged liver
HGallop rhythm
SMurmur
WRales
— CXR:
BEnlarged heart, pulmonary venous congestion




Saididgenic Shock (con't)

Vanadgement:
— Improye cardiac output::
~ (Correct dysrhymias
= Optimize preloac
~Improve contractility
- MReduce afterload
— Minimize cardiac work:
¥ Maintain normal temperature
W Sedation

W Intubation and mechanical ventilation
M Correct anemia




PIStrbUt ve Shock

~ Due teran JJJ’UFHJJHN tone
Edding to peripheral pooling of blood with a

relativehypovolemia.
- Etielogy”

— Anaphylaxis
~ Drug toxicity

el folfo ?njury
— Early sepsis
» Management

— Fluid
- Treat underlying cause
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@pstrtctive Shock

“pMechanical obst?ur* to ventricular
QULHOW, r Yy =

1 Etielegy: CHD, massive PE, tension

- pneumotr Orax, ardiac tamponade

~ u Inadeguate C.O. in the face of adequate

preload and contractility

» Tamponade: Narrow pulse pressure and/or
EMD

m Treat underlying cause.
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UprthiElexygen to tissues
2 Etivlegy: Carbon Monoxide poisoning,
MEMEMC 'opi&fnia,dyshemogIobinemias
Issue perfusion is adequate, but oxygen
release to tissue is abnormal

m Early recognition and treatment of the
cause is main therapy
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SRalmoughts

=
“PRECOGNIZE compensated shock quickly- have a high
NEEXAGIRSUSpIcion) remember tachycardia is first sign.
HypotensionNstiate and ominous.
Vein aceess quickly- iffnecessary use an IO line.
Administerradeguate amounts of fluid rapidly.
Rememberengoing losses.
u Correct eIe,ytes and glucose problems quickly.

w If the patient is not responding the way you think he
should, broaden your differential, think about
different types of shock.




