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Cardiovascular mandagement

* Adequate perfusion and oxygenation of other
organ systems;

* Improved the chance for an uneventful
recovery from surgery.




Basic principlé

* Cardiac output: preload, afterload & contractility;

— CO (cardiac output) = SV (stroke volume) * HR (heart
rate);

— Preload: end-diastolic

Cardiac output
volume; / CA *\
. , A=
— Afterload: LV wall tension | ~b—— \ S i
Heart rate :

during systole;

— Contractility: ejection
fraction under echo %

Aftld

Contra tlty
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Basic principle‘\

* Tissue oxygenation:
— Cardiac output, Hgb level & Sa0:

DO =CIx10 th x 920, x 1.34 <« O; Delivery State

HR x SI =CI <::> MAP """ Hemodvnamic State

N7

Chronotropy Preload
Contractility a—-———— Hemodvnamic Modulators
Afterload
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Normal High
Blood Pressure 120/80 mmHG '130/85 mmHG or higher
Pulse Rate 60 - 100 bpm 100 bpm or higher
Respiratory Rate 12 - 18 bpm 25 bpm or higher
Temperature 98.6°F (37°C) #1°F 101° F (38.3° C) or higher

* MAP - 70 110 mmHg

e SVR - 900-1200 dynes/cm square
* PVR - 80-120 dynes/cm square

* CO -4-7 L/min

F
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Basic princmp -

Mixed venous oxygen saturation (SvO2):

— Assess adequacy of tissue perfusion and
oxygenation;
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PA catheter waveform
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0

Right atrial pressure Right ventricular pressure Pulmaonary artery prassure Pulmonary artery
0-8 mm Hg Systolic: 20-30 mm Hg Systolic: 20-30 mm Hg wedge pressure
Diastolic: 0-8 mm Hg Diastolic: 8-15 mm Hg 8-12 mm Hg
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Axillary: 4aF (1,4 mm)
Brachial 4F (1,4 mm)
Femoral: 3-5F (0,9-1,7 mm)
Radi 4F (1.4 mm)
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Normal ranges
Index Range Unit

Thermodilution Parameters
Cardiac Output co Cl 3.0-5.5 I/min/m
Global End-Diastolic Volume GEDV  GEDI 680-800 ml/m’
Intrathoracic Blood Volume ITBv T8I 850-1000 ml/m?
Extravascular Lung Water* EVLW" ELWI 3.0-7.0 mi‘kg
Pulmonary Vascular Permeability Index PVPI 1.0-3.0 -
Cardiac Function Index CFI 1/min
Global Ejection Fraction GEF %
Pulse Contour Parameters
Pulse Continuous Cardiac Output PCCO PCCI 3.0-5.5 I/min/m
Arterial Blood Pressure AP
Heart Rate HR
Stroke Volume sv Svi 40-60 ml/m*
Stroke Volume Variation swW <10 %
Pulse Pressure Variation PPV <10 Y%
Systemic Vascular Resistance SVR SVRI 1700-2400 dyn*s*em™*'m*
Index of Left Ventricular Contractility dPmx mmHg/sec
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EEHIUT AR RE 72284 © o - & Cl(Cardiac IndexCardiac Index)
Mg EEFE 7RCFI(Cardiac Function IndexCardiac Index)
BRI TEE2E L DEE TRRIHSTE = GEDI(Global
endGlobal end--diastolic VolumeVolumelndexindex)
BB EN IS 8 BN I A FR & 1TBI(Intrathoracic Blood
Volume IndexIntrathoracic Index) ~ fiilll‘&EYMNMK SR =
EVLWI(ExtravascularExtravascularlung water Indexlung Index)
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Mixed venous satufration

Svo, = Sao,_ Voz-/ Qx1.36xHb

Svo, = mixed venous hemoglobin saturation(%)

Sao, = arterial hemoglobin saturation(%)
Vo, = oxygen consumption(ml/min)
Q = Cardiac output (I/min)
Hb = hemoglobin concentration(g/dl)

* Mixed venous hemoglobin saturation determined by sampling
from PAC either intermittently or continous
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Mixed venous oxygéenation

v

w

. 4

b

PvO2 = 38 - 42 mmHg

SvO2 = 68% - 77%

Decreased mixed venous oxygen levels

Decreased Qt, DO2
Increased oxygen demands

Increased mixed venous oxygen levels

Histotoxic hypoxia
Decreased cellular oxygen demands
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Decreased level of
consciousness

Low blood
pressure

Cyanosis

Dizziness

Chest pain

Shortness of breath

Diaphoresis
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General commeént

e Satisfactory cardiac output:
— Warm, well-perfused extremities;

— Excellent urine output;

* Hemodynamic norms:
— PCWP < 20 mmHg;
— Heart rate < 100/min;
— Cardiac index > 2.2 L/min/m2;
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Low cardiac output syndrome

* Definition:
— Cardiac index < 2.0 L/min/m?;

— Lt-sided filling pressure > 20 mmHg;
— SVR > 1500 dyne-s/cm?
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SIGNS OF LOW
PERFUSION

Cool extremities
Low urine output
Altered mental status

Inadequate response
to IV diuretic

Prerenal azotemia

Congestion

Dry and
Warm

Wet and
Warm

Dry and
Cold

Wet and
Cold

SIGNS OF
CONGESTION

T VD

+ HJR

Peripheral edema
s]

DOE/SOA
Orthopnea/PND
Rales

Recent weight gain

f . ) b .
- imcreased: + pasitive; = megarive; DOV -'J'|'P.l|hl an cxertion; HIR J'-.-.,'-.J.'n,-:.-g.‘.r.'..l.r refin; JVID: jugnlar pewons distention;
PND: parexysmal noceurnal dyspuea; S = venericular filling mowrnmur; SOA: shortness of air

Sowrce: References 10, 11,
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Etiology -

* Decrease Lt ventricular preload:

— Hypovolemia, bleeding, vasodllatatlons for
weaning, narcotics, sedatives; [

— Cardiac tamponade;

— PPV & PEEP;

— Rt ventricular dysfunction (RV ifTaPetion,
Pulmonary HTN);

— Tension pneumothorax.
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Etiology

Decrease contractility:
Decrease ejection fraction;

241
" -m

W

Myocardial stunting, ischemic/ infarction:
— Poor intra-operative myocardial protection;

— Incomplete myocardial revascularization;

— Anastomotic stenosis;
— Coronary artery stenosis;

Hypoxia, hypercarbia acidosis

EJECTION FRACTION
What the Numbers Mean

NORMAL FUNCTION
55 to 70%

r;w Penn Medicine
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Etiology

* Tachycardia & bradycardia:
— Tachycardia will reduced cardiac filling time;
— Bradycardia;
— Atrial arrhythmias with loss of arterial contraction;
— Ventricular arrhythmias.
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* Increased afterload:
— Vasoconstriction;
— Fluid overload;

» Diastolic dysfunction (common|
finding after cardioplegia

arrest)
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Etiology

* Syndrome assessment with CV instability and
hypotension
— Sepsis (hypotension with decrease SVR);
— Anaphylactic reaction (blood products, drugs);

— Adrenal insufficiency (primary or pt with pre-
operative steroids);
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Anaphylactic reaction

Pathophysiology of anaphylactic shock

Signs and symptoms_. of
Anaphylaxis

Swelling of the conjunctiva . 4 & — Central nervous system
- lightheadedness

- loss of consciousness
- confusion

R " -headache
Swelling Hf lips, / . -anxiety

tongue and/or throat —

Runny nose 1

. —— Respiratory
Heart and vasculature 45 - shortness of breath
- fast or slow heart rate [ - - wheezes or stridor
- low blood pressure | | - hoarseness
- pain with swallowing
Skin ‘ | - cough
- hives 1 ‘
-itchiness | | fi}/! '\\ . Gastrointestinal
~flushing | A4/ - crampy abdominal
‘ pain
| -~ B | - diarrhea
Pelvic pain — — 0 | - vomiting

-Loss of
bladder control
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— (A) epinephrine

— (B) dopamine

— (C) vasopressin
— (D) norepinephrine
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Ly o) B4 B,
Blood constrict constrict dilate
vessels
Bronchi constrict relax
Rate and Rate and
Heart contraction || contraction
Nerve negG ar:::;xc&:k
endings NE release ]NE release ] NE release
Mast cells l Hist. release
2nd
Messenger | |P, DAG chMP ] CAMP ]cAMP
, —
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o

Epinephrine, a and B agonist

Norepinephrine, a- and B,-agonist

Phenylephrine, a-agonist

Isoproterenol, B-agonist

Dopamine and Dobutamine, inotropic agents

Propranolol, B-blocker

Phentolamine, a-blocker
(short-acting)

Phenoxybenzamine, a-blocker
(long-acting)

“@
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H1 Allergy
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H2 Acid Reflux

Gastroesophageal Reflux
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Loratadine
Cetirizine

Pitolisant
Irdabisant

Histamine
Receptor

Pharmacology

itch

ZPL-389
ZINRCO

Cimetidine
Famotidine

H4 Inflammation &
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Look for non-cardiac correctable causes
(respiratory, acid-base, electrolyte)

* Treat ischemia or coronary spasm
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* Optimize preload (PCWP or LA pressure of 18-
20 mmHg)

* Optimize heart rate at 90-100/min with pacing
* Control arrhythmias
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* Assess cardiac output and start inotrope if
cardiac index < 2.0 L/min/m2
— Epinephrine unless arrhythmia or tachycardia;
— Dopamine (if low SVR) or dobutamine (if high SVR);
— Inamrinoe/ milrinone;
— Insert |ABP;

— Nesiritide if low cardiac index and high filling
pressures
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e Calculate SVR and start vasodilator if SVR >
1500

— Nitroprusside if high filling pressure, SVR, and
blood pressure;

— Nitroglycerin if high filling pressure or evidence of

coronary ischemia or spasm
e
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* |f blood pressure is low with a low SVR:
— Norepinephrine if marginal cardiac output;

— Phenylephrine if satisfactory cardiac output;
— Vasopressin if refractory to the above

 Give blood transfusion if hematocrit is less
than 26%
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Cl4 and B4 Adrenoceptors

31

Located in cardiac muscle cell membrane
and stimulates heart rate and myocardial
contractility.

AbC

Alpha RECEPTORS = causes Constriction
Beta RECEPTORS = causes Dilation

m q

a, stimulation Q
e (G

B, stimulation

e
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Alpha RECEPTORS = causes Constriction
Beta RECEPTORS = causes Dilation

* By =R BT = FrERILAIRE; 7R ET IR

d


https://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjC8KehyqHVAhWCerwKHVVpCDgQjRwIBw&url=https://www.pinterest.co.uk/explore/ems/&psig=AFQjCNFdbe71LMX1mvfU5tzkj8mI-DagRQ&ust=1500973693071675

(%]

[y

{RECARHENS? N
Inotropic and vasoactive-drugs

Receptors
gonists o 1 ¥ DA

Inoconstrictors

Norepinephrine bt - 0 0

Epinephrine +++ 4t ++ 0

Dopamine* e SE + cfeap:
Inodilators

Dobutamine + 4+ ++ 0

Dopexamine 0 + +++ +

Isoproterenol 0 +++ +++ 0
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S
250 mg reczom =
-

L
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L

WOSPIRA, INC. LAKE FOREST It 60043 USA
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N

*
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NDC 0409-2344-01 Ri\ O
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’ - Albuterol
DOBUTamine Albuterol inhalation
Injection, USP
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Salbutamol
| Metaproterenol

Terbutaline

Prophylactic
Use

Salmeterol

Formoterol

Ipratropium

Atropine

Atropine

Atrovent
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&K : Salbuterol S R i
Turbo : Terbutaline
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MANAGEMENT OF ASTHMA

\o Adrenergics (Beta 2 Agonists)
’ (Albuterol)

so Steroids
' o Theophylline
Ho Hydration (1V)

AO Anticholinergics

&!da ©@2007 Nursing Education Consultants, Inc.
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for
toxicity

Bronchobusting
The B2 Adrenergic Agonist

Salmeterol
(Serevent)

Tachycardia,
headache,
irritability, anginal
pain & tremors




Corticosteroids

Methylprednisolone (Solu-Medrol)

Dexamethasone (Decadron)
Prednisone (Deltasone)

Steroids... The Good, The Bad, and The Ugly!ll

These drugs stop, control or reduce
the inflammatory response, (local or
systemic) in any part of the body
by suppressing the immune system.

The Good

The dose amount and duration of
use dictate the extent of
dependency and damage to the
body. Watch for edema, peptic
ulcers, delayed wound healing,
osteoporosis & infections.

Although there is a slow
internal and external
deterioration of the
body, the trade off is
that the steroid in a

chronic or autoimmune
disorder will usually keep
the body alive longer
than if the inflammatory
process was left
unchecked.

"d’ ©@2007 Nursing Education Consultants, Inc.




Rhinitis
15.2%

Asthma
38.7%
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Dopamine
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Dopamine R [E/2E | Z A [E1EH
* 2-5 mcg/kg/min: $EIHE S BH“““ZFE%}FL
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Dopamine

)opaminergic effect: 2-3 mcg/kg/min
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(to ureter and bladder)
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SIDE EFFECTS OF
ADRENERGIC ANTAGONISTS
©(- ALPHA BLOCKERS

Doxazosin
(Cardura)
Clonidine
(Catapres)

Methyldopa

(Aldomet)

Orthostatic

Falpitations
Hypotension

Vertigo
6 : Dysfunction
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Phentolamine.
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Prazosin (Minipress 1mg)
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Doxazosin (Xadosin 2mg/ 4mg)-
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Calcium chloride
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Furosemide (lasix)
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Furosemide
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Auscultation position

Auscultation position
for aortic valve

for pulmonary valve

Pulmonary valve
Aortic valve

Tricuspid valve Mitral valve

Auscultation position Auscultation position
for tricuspid valve for mitral valve
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Classification of Heart Failure: ACC/AHA
Stage vs NYHA Class

ACC/AHA Heart Failure Stage NYHA Functional Class

A. At risk for heart failure but
without structural heart disease None
or symptoms

Structural heart disease but
without heart failure

Asymptomatic

Symptomatic with moderate
Structural heart disease with exertion

prior or current heart failure . Symptomatic with minimal
=Y exertion

Refractory heart failure . Symptomatic at rest
requiring specialized
interventions

Hunt SA et al. Circulation. 2001:104:2996-3007.
Farrell MH et al. JAMA, 2002:287:890-897
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