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|~ « Definition of heart failure:

L “A condition in which the heart fails to
Ff_g : ~ meet the demands of the body”™
c
7~ “Decreased cardiac output”
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v
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Heart Failure

Mechanical Electrical
dysfunction dysfunction

Sl
/ ea anure\

Backward failure Forward failure

I Left ventricular, | Stroke volume

end-diastolic : ]
pressure |Cardiac output

| Left atrial pressure : | Blood pressure
| Pulmonary congestion

| Right ventricular | Renal flow | ADH release
end-diastolic RS ,
pressure o ! Renin-angiotensin- | Renal H,0
‘ Vasoconstriction<——aldosterone retention
I Right atrial pressure (rafterload)
INa + H,0 retention
| Systemic pressure

| Hydrostatic pressure
| Urine output

|Plasma volume (preload)

| Hydrostatic pressure

Interstitial edema
Figure 16—1. Pathophysiology of congestive heart failure.
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/2~ « Congestive heart failure:

« A misnomer
)  Not all patients with heart failure have
- “congestion”

W
? < = “Congestive” refers to the build up of fluid
oo either in the pulmonary system or the periphery
v~ ofthe body
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Heart Farlure

. ~ =« Etiology/epidemiology:
| o Affects 5 million Americans

) * Only heart disease that Is increasing Iin
r\ = frequency
ol — 5 N N

<« Hypertension is the major risk factor

/‘

'« Oneofthe leading causes of hospital

S SRR iesions in the US
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Heart Failure

HEART FAILURE

LEFT,

RIGHT,

OR BOTH:

CAUSES:

MECHANICAL
TOO POOPED TO PUMP
OVERUSED RUBBERBAND SYNDROME

ELECTRICAL
HEART RATE TOO FAST
HEART RATE TOO SLOW
OB’S (QUEER BEATS)




o e Heart Failure

¢

/7=« Causes:

2 » Hypertension

) Coronary artery disease
B Cardiomyopathies
e I Valve problems
Inflammatory diseases
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a Heart Farlure

p
/7=« Types of heart failure:

~ ° [ I - @
Sj‘ Right sided:

 Caused by left sided failure most commonly

! r\* N - Caused by lung diseases

r; 1 p X * If the right side fails first, the left will soon follow

- a  Has systemic symptoms
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Two reasonss for right sided failure
1.artery pulmonary htn
2. COPD 


Heart Failure

RIGHT HEART FAILURE
Back up of fluid to the body. Decreased blood flow to
the lungs.

Pedal edema CAUSES

Sacral edema Pulmonary hypertension
JVD COPD

RUQ “ouch” due to enlarged Pre-existence of L. CHF
liver

+ hepatojugular reflex

Hemodynamic Parameter:
CVP
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Heart Failure

| Ejection fraction
left ventricle

1 Right ventricle
preload | Left ventricle

¢ cardiac output

| Right atrial *

pressure | GFR
Oliguria
R-A-S activation
Fatigue
| Mentation
Narrow pulse pressure
e Splenomegaly Faint pulses

* Anorexia 1 Heart rate
e Peripheral edema

e Jugular vein distention

Pathophysiology of Right Heart Failure
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a Heart Farlure

P,
/7=« Types of heart failure:

N » Left sided
) y « Usually fails first

] r\* @l  Cause frequently i1s ACS or ischemic heart disease
~ mé p 0 « Hypertension is also a major risk factor
‘r), - — « Aortic valve disease also a major cause
S W » Has pulmonary symptoms
& \
([ S
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Heart Failure

LEFT HEART FAILURE

DIASTOLIC DYSFUNCTION SYSTOLIC DYSFUNCTION
(BACKWARD FAILURE) (FORWARD FAILURE)

Back up of blood into the

lungs.

Decrease in amount of blood
pumped to the body.

Crackles in the lungs Decreased BP
Increased resistance in the Decreased GFR

lungs causes the right heart

to fail

Decreased stroke volume
Decreased CO/CI
Sympathetic stimulation
Activation of R-A-A
Arterial Vasoconstriction
(increased afterload)
Decreased urinary output

HEMODYNAMIC PARAMETERS:
PAP--high
PAWP--high
CO/CI--low
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Heart Failure

| Ejection fraction | Cardiac output

* - Fluid retention * \

T Left ventricle (e | GFR Fatigue
preload Oliguria | Mentation
‘L R-A-S activation  Narrow pulse pressure
Faint pulses

1 Left atrial 1 Heart rate
pressure

\/

1 Pulmonary
pressure

"4

1 Right ventricle
afterload

\L * Dyspnea
* Dyspnea on exertion
Right ventricular e Orthopnea
hypertrophy * Paroxysmal nocturnal dyspnea

 Crackles
* Cyanosis
* Pulmonary edema
* Cough

Pathophysiology of Left Heart Failure

14



a Heart Farlure

p
/7=« Types of heart failure:

3 « Diastolic dysfunction: £ E

(,)  Ventricles cannot relax in diastole
r\ Sl » Decreased left ventricular end diastolic volumes

ol { p ¢ » Contraction is usually normal

F)/ e <  Can be caused by previous systolic dysfunction,

=, & - fibrotic changes, constrictive pericarditis and
~J y, \ i
. O myocarditis o

v

J(-/ / - /—

15


Devon
Sticky Note
Reason for left sided heart failure:

HTN
aortic valve that is stiff, calloused
ACS

Devon
Sticky Note
Diastolic dysfunction - backward failure
fluid in ling, causes right heart to fail
systolic dysfunction - forward failure
decreased urineoutput, hemodynamic parameters ,PAP, PAWP,
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Devon
Sticky Note
when the muscle fibers of vent do not relax this can lead to HF,  muscles stiff during filling of vent.  decreased blood than can enter vents.  contraction may be normal but CO is decreased because vent diastolic volume is below normal.  Fibrotic changes in aging hearts caused by constrictive pericaridits and myocarditis can cause this.
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Heart Farlure

I~ = Types of heart failure:

\

.  Systolic dysfunction:
y  Ineffectual contraction of the ventricles

J
] r\ el  Causes can be previous MI, remodeling after Ml,
v ~/ p . diffduse coronary artery disease, hypertension,
-~ cardiomyopathies
fﬂ — y.p : : :
- - » Left ventricular end diastolic volume is normal, but
~ " T contraction iIs weak so cardiac output falls
{ — S
v
- z — /\/
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a Heart Failure

¢
/7=« Types of heart failure:

/\))" a e Forward:

 This simply means there is decreased cardiac output.
N Instead of the usual stroke volume, there is much
~ —/ 3 4 less blood pumped with each beat.
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Heart Failure

I~ = Types of heart failure:

« Backward:

« Backward flow from the left ventricle goes to the
lungs

« Backward flow from the right ventricle goes to the
body

* This type of heart failure 1s “congestive”
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a Heart Farlure

p
/7=« Types of heart failure:

¢ \ =

) « High output heart failure:

) y  Heart is FAFH (fine as frog hair)
] r\* s * Increased metabolic demand is the problem

alm ¢ p ¢ « Can occur with hyperthyroidism

V), — « Heart pumps like crazy, but still fails to meet the
& (J\ - demands of the body
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v
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normally functioning hearts
increased metabolic need from body to sustain amount of CO that body needs
may have symptoms of HF with CO over 10 L/min
in thyroid storm/hyperthyroidism
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p
/7=« Types of heart failure:

3  Low output heart failure:
) g « Most commonly seen type

] r\ s » Cardiac output, cardiac index, ejection fraction,
o = p ¢ stroke volume are all below normal
S _—  Directly affects the activity level that the patient can
,L/ “ J - tolerate
o =
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y
BRI .
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2 . i [Heart Failure
<

(f\)l” - Pathophysiology:
2 « Decreased cardiac output

) « Insufficient glucose and oxygen for the body and for
( .
w2 heart function
th/ p ¢ » Cell metabolism becomes abnormal
r) - o Cardiac output below 4.0 L/min Is considered to be
e
~, - decreased
a
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v
j’ X - —

'(j“ ~ , 21


Devon
Highlight

Devon
Highlight

Devon
Highlight

Devon
Highlight

Devon
Highlight

Devon
Highlight


a Heart Failure

¢

/7=« Pathophysiology:

. e Cardiac index:

] g « An index below 2.5 is considered to be diagnostic of

i w3 heart failure
ff_/ p o . Physiciadns may acce_pta lower index after cardiac
- surgery due to stunnin
- _— gery g
(\- _
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S
. ~ ~ « Pathophysiology: -
)  Ejection fraction:
) y « Can be determined by scans, echo, and cardiac
in ol catherization
rf_/ p . « Some patients may have symptoms with ejection
~ - 8 fractions of 40%
,L/ : J - « Some patients who are stable in the disease process
~ " may only have ejection fractions of 15 — 20%
([ S
v
J(-/ / - /—
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amount of blood pumped versus amount of blood ejected



a Heart Failure

¢

/7=« Pathophysiology:

. « Remodeling:

] g  Tissue around an infarcted zone hypertrophies to

A= N “make up” for the damage

Ff_/ p ¢ » Makes for a more inefficient contraction
F)/”/ » Fibrosis

FS\ y CJ\ = « Hypertrophy

( T S

- = S T (=
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Heart Failure

Wet-Warm
PAWP elevated
CIl normal

Dry-Warm
PAWP normal
Cl normal

L ow
Perfusion?

Dry-Cold Wet-Cold
PAWP low PAWP high
Cl low Cl low

25
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% . Heart Failure

|~ « Type of presentation will vary how

rf\‘ treatment is ordered: =
- ) ; « Dry-Warm = oral medications
r\_; - » Wet-Warm = IV diuretics
:) <« Wet-Cold = IV diuretics, nesirititde, Inotropes
. (J// » Dry-Cold = inotropes, volume, IABP, VAD
~J 7 \ =
{( — S
y
J(-’ / - /—
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referring to body temp and lungs

Devon
Sticky Note
VAD= venous access device


4 Heart Failure

¢
/7=« Pathophysiology:

-
. « Compensatory mechanisms:
'l
r\ P « Sympathetic nervous system
r;) ~/ P o e Increased HR
- * Increased BP
(.\L CJ/J » Increased contractility
~J /s \ =
(- L
v
j’ X - (—
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increase in O2 demand with increased contractility - could make heart failure worse
also there to help increase cardiac output



Heart Failure

Baroreceptor  R-A-S activation 1 Ventricular
response Decreased GFR wall tension

SNS activation Fluid retention Myocyte growth

Compensatory Mechanisms in
Heart Failure

28



o e Heart Failure

<
J 7=« pathophysiology:

N « Compensatory mechanisms:
)

 Renin-angiotensin-aldosterone
» Decreased renal perfusion initiates release of Renin

\ rw
FJF—/ p f\  Renin triggers the release of Angiotensin |
f) ~ « ACE in the lung converts Angiotensin I into Angiotensin
e 1l
FS‘/ . (J \ - « Angiotensin |1 triggers the release of Aldosterone
([ S
J
s C -,
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Sticky Note
when the CO falls, renal perfusion is decreased
causes kidney to produce renin
in lung angiotensin 1 is converted to angiotensin 2 - which is a potent vasoconstrictor - elevates BP to improve renal perfusion - also triggers release of aldosterone - which is responsible for  regulating sodium excretion - more circulating volume and kidney is better perfused


2, N Heart Farlure

-/~ + Pathophysiology:
N « Compensatory mechanisms:

)  Starling’s Law:

i w3 » Good muscle stretch = good contraction
FJF— / p S » Over-stretched muscles = poor contraction
f) —

/ / o
(*\- —

a J < y CJ \
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over streched are not able to build bridges over actin and myosin
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IHeart Farlure o

Pathophysiology:
« Compensatory mechanisms:

A type and B type natruretic peptides
« Hormone released from atrial and ventricular muscle cells
» Helpful because:
« Excrete sodium and water
Interferes with RAA
Directly vasodilate
Interferes with release of ADH
Interferes with SNS

31
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reduces preload and afterload and overall workload of heart
promote excretion of sodium and water

prevents elevation of BP and retention of water

causes drop in BP



a Heart Failure

p
/7~ « Pathophysiology:

3 « Compensatory mechanisms:

y « Endothelin:

i w3  Three types of this substance-released with low cardiac
rf_/ - output

r) SNy  All types are potent vasoconstrictors

e * Released from endothelial cells =

N X \ - « Cousin to asp venom

( T oS

- =

T = =
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temporarily  improve HF and then makes it worse


- Heart Failure

p
/=« Pathophysiology:

. « Compensatory mechanisms:
) y  Vasopressin

i = y  Also known as antidiuretic hormone (ADH)
FJF_ / p 4 \ » Released from pituitary gland when low cardiac output is
r) D present

/ /  Causes water retention
P
([ S

J

s C -,
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2% . T Heart Farlure

I 7~ < Signs and symptoms:

e

el Most persons with heart failure have a
FIJ:; combination of right and left sided

~ -~ symptoms. Very rare to see “‘pure”
s (J/« symptoms of one type.

o

s
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2, N Heart Farlure
/ {

/7=« Signs and symptoms:
A  Right sided, forward, backward, diastolic

35



Heart Failure

BACKWARD EFFECTS

* Hepatomegaly

° Ascites

* Splenomegaly

e Anorexia

» Subcutaneous edema
e Jugular vein distention

FORWARD EFFECTS
 Fatigue

e Oliguria

e THeart rate

¢ Faint pulses

Manifestations of Right Heart Failure

36



Heart Failure

_RIGHT SIDED FAILURE

FATIGUE —

~DISTENDED JUGULAR

™ PERIPHERAL o g

VENOUS PRESSURE

ANOREXIA & COMPLAINTS
ASCITES —oF Gl DISTRESS

>— CYANOSIS

e —DEPENDENT EDEMA

P 775 & 1952 vursing E ducavon Consuizans

CARDIAC SYS
Memory Notebo:
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Heart Failure

Enlarged right
atrium and
ventricle

Enlarged liver

Nausea and
appetite loss

Frequent
night-time
urination

Dependent edema

38
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/ {

/7~ « Signs and symptoms:
A  Left sided, forward, backward, diastolic
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Heart Failure

BACKWARD EFFECTS

* Dyspnea on exertion

* Orthopnea

* Cough

e Paroxysmal nocturnal
dyspnea

e Cyanosis

* Basilar crackles

FORWARD EFFECTS
° Fatigue

¢ Oliguria

* THeart rate

e Faint pulses

Manifestations of Left Heart Failure

40



Heart Failure

LEFT SIDED FAILURE

PAROXYSMAL q
NOCTURNAL

DYSPNEA \ =D

ELEVATED PULMONARY
CAPILLARY WEDGE
PRESSULURE

BLOOD TINGED

&3
© 1994 Nursing Education Consultants
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4 Heart Failure

¢
/7=« Signs and symptoms:

. » New York Heart Association classifications:
¥ o » Class |
(7=

Yo * Class Il
== ,7  <Class =

V), > + Class IV

(=, CJ -
;= s (know these)

y

j’ S T (=
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started 1980
Class I - everyday activities do not cause symptoms.  Dx with HF.

Class II - everyday activities cause symptoms of dyspnea, fatigue, palpitations or CP.  However, they are comfortable at rest.

Class III - Minimal activity causes people to have symptoms.  No dyspnea at rest.

Class IV - any physical activity causes symptoms.  May have symptoms at rest.



Stage A
Stage B
Stage C
Stage D

43
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AHA/AHA  (heart and hospital)
Stage A - at high risk of developing left sided systolic dysfuntion - but does not have it yet and needs to implement preventative measures.

Stage B - Does have structural changes in heart that could lead to heart failure. But does not have yet or show symptoms.

Stage C - 

Stage C - maximal medical therapy,  symptomatic

Stage D - Advanced disease, max medical therapy, interventional therapy to treat heart failure, VERY symptomatic 
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BUN will elevate as patient becomes dehydrated



« CBC

-« AST/ALT

45
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WBC - may be slightly elevated due to stress response on body

Hemodilution

With backward failure, liver is stretched and liver enzymes are released into circulation   commonly found in individuals with heart failure


Devon
Highlight


de
2% . T Heart Failure
P ¢

/7~ + Diagnostic tests:

(FJI\;  Blood gases
J_?fj e Initially-respiratory alkalosis
<  End stage HF-respiratory acidosis &
”
G40
/. T oS
s
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Symptoms - SOB, causes patient to blow off CO2 and resorts in resp alka.  If present for a while or worsening, ABG changes to resp acid - wet lungs do not exchange gases well - build up of CO2
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R Heart Farlure
/ il

|~ ~ « Diagnostic tests:

r « BNP-definitive laboratory test for heart failure

47
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Brain naturetic peptide levels - dx heart failure
definitive lab test for HF
when vent are stretched BNP is released into blood stream
elevated - presence of HF
levels elevate before patient has overt symptoms
helps physician to diagnose
under 100 is good
100-400 carefully evaluate for presence of HF
>600 HF



a Heart Failure

¢
/7=« Diagnostic tests:

.
. * Chest X-ray:
y o « Heart size
e :
Ve » Pulmonary vascular congestion
:) 1 p ¢ « Pleural effusions
D - Pericardial effusions
(\_ ~
/‘J < y CJ\
(- L
- - S T (=
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can pick up on HF before patient has symptoms

ausculate for crackles
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 ECG:
» Dysrhythmias

 Ventricular hypertrophy
=

49
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vent are streching and increased excitability in atria
ectopic beats, premature beats common
rapid dys can cause decrease in CO
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vent muscle enlarges to compensate for failing heart



a Heart Failure

4

/7=« Diagnostic tests:
3 » Echocardiogram:
o + Structural changes

o « Ejection fraction measurement
som YT - Ventricular hypertrophy

50
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- Heart Failure

¢
/7=« Diagnostic tests:

Fj e Cardiac catherization:

J « Cardiac output =
i -

@l e Cardiac index

2_AMRE e _
- p  Ejection fraction

r), //  Central venous pressure

% il » Systemic vascular resistance
e \
/. S
2 - / —  —

o1


Devon
Highlight

Devon
Sticky Note
Left sided heart cath - wire in aorta that measures amt of blood l vent pumps in one min - in most cases CO is decreased

Cardiac index - computer calculates BSA divided by CO

EF - stroke volume and the end diastolic volume - calculates EF from this data

CVP - determined during R sside heart cath - useful to determine congential defects and valve dysfunctionn

SVR - may be elevated in HF due to increase in circulating volume  measurement of afterload
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/7« Treatment:
3  Four overall goals:
- ) y e Reduce afterload
r\ s » Reduce preload
alm ¢ p ¢ » Control heart rate
r), - —  Optimize pump function (improve contractility)
/‘(J\—/ \‘(J\\/
o o5
y
j’ / - (—
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Heart Failure

Preloac

Yolume coming
into ventricles
(end diastolic
pressure)

Increased in:
Hypervolemia
Regurgitation of

cardiac values

m\&

AT

AN

Afterload

Resistance - left
ventricle must
overcome to
circulate blood

Increased in:
Hypertension
Vasoconstriction

CINILLER T Afterlozad
T Cardiac workload

53
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0, N Heart Fallure
7~ Treatment:
Fj e Reduce afterload:
) y « ACE Inhibitors
] r\*ff  ARB’s
- 1 p L o Arterial vasodilators
f),”/ + IABP
/‘~5\—/ \‘(J\\/ E
/. S

y
j’ / - (—
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intra aortic balloon pump



4 Heart Failure

‘
J JT - o Treatment:

.
. » Reduce preload:
) y e Diuretics:
( _
\ P * Loops
Ff—/ p” . Thiazide
~ ‘ « Potassium sparing
. (J/J . Beta blockers®
07  Nitrates
W o
y
j’ X - (—
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beta blockers - givern to pats with diastolic dysfunction - block sympathetic response to heart to allow it to relax in diastole - allows max filling  reduces end disastolic pressure - all of this improves cardiac output
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/ (
/2« Treatment:
J » Reduce preload:
) y  Nesiritide (Natrecor) (B type natruretic peptide)
i u_= » Vasodilates
FJF—/ > s « Excretes sodium
- \ « Excretes water
Lo « Interferes with SNS
/‘3\—/ y CJ\ c
([ S
y
j’ X - —
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/2« Treatment:
o) ; » Control heart rate:
r\ &4 » Digoxin®
o -y <
F) e <  Beta blockers
o « Calcium channel blockers
/‘~5\—/ y CJ\ e E
( T S
v
j’ X - (—
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digoxin slows and strengthens the heart


Devon
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****only prescribed to control fast heart rate**** no other therapeutic effects in the management of heart failure
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/ (
/2« Treatment:
.  Control heart rate:
) y  Pacemakers
i u_= » Traditional
FJF—/ /f\ « Three or four chamber
o~ /Z « ICD’s
,L | J -  Antiarrhythmic drugs (Amiodarone)
~J /s \ O
([ — S
v
j’ X - —
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repeated arrythmias that affect output
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oy Heart Farlure
/ |
B )./ -« Treatment:
3 * Improve contractility:
y o » Digoxin =
[ w_3 « Dobutamineé=
r)/f/ . Amrinone/milrinone
3\/ P » Four chamber pacing
~ \
( T S

s
S - o= (—
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renal pts need smaller doses than normal - take pulse prior to getting up every morning - dont take if less than 50-60
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2 . T IHeart Farlure
/ (
] )T -« Treatment:
.  Improve contractility:
3 o « Digoxin:
[ w3 « Onset of action is slow
FJF—/ > s « Affects of renal disease
- _—
/‘(J\—/ CJ\J
( — S
v
j’ X - —
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2, N Heart Farlure

I 7~ « Treatment:
.3 » Improve contractility:

« Dobutamine &

Y « Dopamine -
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increases o2 demand and is administered in mcgs/kg/min

Devon
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more of a systemic reaction
used to increase BP
1-4 mcgs/kg/min serves to dilate the renal and mesenteric arteries
5-10 mcgs/kg/min - raises bp in low CO states


% o Heart Fanlure

I 7~ « Treatment:
.3 » Improve contractility:

o Amrinone/milrinone &

H{ p « Four chamber pacing
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improves CO - can only be used short term - starting to migrate away from this medication
use less than 72 hours
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P
/2« Treatment:
. » Surgical:
) « Cardiomyoplasty: plastic surgery on the heart
i = ) » Resect a ventricular aneurysm
FJF—/ p f\  Nip and tuck an enlarged ventricle
F) — ‘ « Some patients have latissimus dorsi wraps (no longer
e approved)
(*\— —
/‘J < k\‘(J\
(T S
y
j’ X - —
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/7~ Treatment:

3 o Surgical:

) g e VVentricular assist devices
] w3 . LVAD
Ff_/ . « RVAD
o ‘ . BiVAD

e
/‘(J\—/ \‘(J\\/

/. S

y
j’ / - (—
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4 Heart Failure

p
5 JT -« Treatment:

.
. » Surgical:
f)\*
a S - Total artificial heart
ay
S
F)/ —  Heart transplant
- —
/‘J < y (J\
([ T S
y
j’ X - (—
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<

/2=« Nursing diagnoses and interventions:

o) * Activity intolerance
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p
/7=« Nursing diagnoses and interventions:

) * Fluid volume excess:
N =
(.) .

r\ &l List all the defining characteristics you can think of
sm T that patients might exhibit with this nursing
~ - problem.

o
(— _—
~J ’ \‘CJ\

( T oS
y
J(-/ / - /—
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weight gain, tachycardia, BNP, echo, crackles, edema, EKGs


 Impaired gas exchange
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Heart Farlure
Nursing diagnoses and interventions:

Decreased cardiac output:

This diagnosis is almost a collaborative one;
physicians and nurses co manage this problem

Decreased cardiac output 1S heart failure
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a Heart Farlure

P,
/7=« Nursing diagnoses and interventions:

)  Hopelessness/powerlessness:
(.J .
r\ s What are some interventions that nurses can do to
ot ¢ p . help give these patients hope or control over their
> situation?
c
(\ —
~J 7~ CJ\
([ T S
v
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% . Ji Heart Failure

/7=« Acute pulmonary edema:

2 “Drowning from within” =
)

(7=

71
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severe form of left sided heart failure
air exchange is greatly rediced due to fluid in lungs - bloody, frothy sputum


e o
- .
; e Heart Failure
/ (
f -« Acute Pulmonary Edema: -
/\f =
o) a « ARDS vs. cardiogenic pulmonary edema
s M2 * They look the same! -
o o= -  Their mechanism is different
LT » Their treatment is different
T
e \
() L
v
j’ I
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Devon
Sticky Note
both conditions involve movement of fluid from pulmvascular space into interstitial space

Devon
Sticky Note
cardiogenic pulm edema - caused by high hydrostatic pressure in blood vessels that pushes fluid into the interstitial spaces

Devon
Sticky Note
Ards - breakdown of cardiovascular cell walls which allows fluid to escape  fluid overload does not play a role in ARDS - symptoms same, treatment different
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Heart Failure
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Heart Failure

¢
/7=« Acute Pulmonary Edema:

e Treatment:
* Diuretics
« Morphine sulfate
« Aminophyllineg
* Vasopressors g
« Oxygen
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fluid in lungs can cause bronchospasms - aminophyliine opens the airways - helps to eliminate frothy mucus(sputum)

Devon
Sticky Note
improves contractility - increases BP in acute or short lived pulm pressure



Heart Failure

PULMONARY EDEMA

M
A
D

Morphine
Aminophylline
Digitalis

Diuretics (LASIX)
Oxygen

Blood Gases (ABGC's)
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Heart Farlure

¢
/7=« Acute Pulmonary Edema:
» Nursing problems/interventions:

 Impaired gas exchange
 Fluid volume excess
 Decreased cardiac output
« Anxiety
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BP falls, CO falls, urine output decreases

CUB - CO, urine, BP decreases

skin cool and clammy

fluid volume normal or over loaded - very different from hypovolemic shock

changes in the mentation of the pt may become apparent - drowsy , cant answer questions, no comprehension, or can be asleep

mortality more than 50%
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Mortality rates more than 50% despite optimal
treatment
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3, e Heart Failure
P

|~ ~ « Cardiogenic shock:

Fj a  Prevention and early detection are the keys to
) survival

- r\* -~ Patients may require emergency CABG or

~ =/ 7 surgical repairs

F)/ — IABP, VAD’s may serve as a bridge to

v o 7 transplant

(- L
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Heart Failure

Heart Failure

Left

Right
or Both /

02
Rest
ACE Inhibitors
Digitalis
Diuretics/fluids
¥ Afterload
v/Preload
1V inotropics
Milrinone
Dopamine
Dobutamine
Epinephrine
Norepinephrine
Morphine
Rotating tourniquets
Phlebotomy
IABP
VAD’s

New heart
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. T [Fleart FFailure

7~ « MODS:
o Multiple Organ Dysfunction Syndrome

, — (previously known as a “train wreck”)
VAN f
v

'J; 7

/
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% . e IHeart Farlure
S
-/~ + MODS:
. » Heart failure may precipitate:
3 o - Renal shutdown
4 W » Gl shutdown
f_MRe : :
e + Liver dysfunction
V), —  Respiratory failure or arrest
/‘(J\—/ (J\/
([ S
v
J(-j / - /—
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rapid pulse, rapid respirations
decreased BP and decreased urine output
changes in mental status


% Hemodynamic Monitoring

-/~ =« Hemodynamic:
o
)

@ “Blood moving”
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- Hemodynamic Monitoring@

I 7~ = Technology is used to obtain readings that
- | reflect heart functioning:

Ff i « Central venous pressure

"=, < Arterial blood pressure

~ =/ 7« Pulmonary artery pressure

r)/” _— = Left ventricular end-diastolic pressure/volume
% ‘H\ -« Vascular resistance

, — .« Cardiac output/index
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mvmt of blood and pressure being exerted by veins, arteries and chambers of heart - continuous


2. o Hemodynamic Monitoring

p.
/2« Central venous pressure: =

/\J\'“ . Ne_ed a central line with the tip In the right

) atrium
( ;:7 3 - May measure using IV tubing and a manometer

F; < = May measure using an electronic transducer
e connected to the IV line and do an ECG

7/ monitor
[ T oS

y
- = ST (=


Devon
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right atrium, vena cava, may be hooked up to triple lumen

normal CVP - 2-6 mmHg

if elevated - over hydrated
if decreased - hypovolemic shock (hemorhaage, fluid shifting, dehydration)

has to be leve


IHemodynamic Monitorng

A patient may be in left heart failure with a norma! CVP since left

heart failure often
precedes right heart failure.

Error in CVP measurement is most commonly failure to place the manometer or
transducer at the zero reference mark.

Complications: Pneumothorax, fiuid overload, & thmias, infection

Zero point of manometer is sdjusted to
' line. This is the level of
the patient’s heart.

FIGURE 16-2. Normal RA waveform in a spontaneously
breathing patient. Vertical lines show the a wave following the
ECG P wave, and the vwave following the ECG T wave. Hor-
izontal line indicates measurement of the mean right atrial
(RA) pressure of approximately 4 mmHg at end-cxpiration.
(From Daily, EK and Schroeder, JS: Techniques in Bedside
Hemodynamic Monitoring. CV Mosby Co., St. Louis, 1994,
with permission.)
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IHemodynamic Monitorng

Pressure
bag

Heparinized
normal saline
or DsW

Pressure
monitor
tubing

Catheter

)

5
3
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- Hemodynamic Monitering

P,
/7=« Central venous pressure:

»  The level of the manometer or the transducer
3 o must be at the “0” point. The zero point is at
4 the midaxillary line.
F_/ s
oK
.~ If the patient changes position, the manometer
7~ =~ ortransducer must be moved to match the
( T oS phlebostatic angle.
- O o
- z - /—

N I, 90
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level of 4th intercostal space midway befowteen posterior and anterior chest


emoedynamic Menitering

Fourth
intercostal
space

Lateral margin
of sternum

Outermost point
of posterior chest

FIGURE 27-19.  The phlebostatic axis and the
phlebostatic level.

S

Outermost point
of sternum
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- Hemodynamic Monitoring
/2« Central venous pressure:

) * |f using an electronic transducer, gravity (760
o torr) must be erased from the system
~ "~ periodically.

F)/ — e+ Erasing gravity is termed “zeroing” the

K e ~ transducer
{( — S
2 - / - /—
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- Hemodynamic IMenitorng

/2« Central venous pressure:

o @  Normal readings:

r_; o » 2-8 cm of H20 (manometer)
o ‘- « 2-6 mm Hg (transducer)
s =4
S
[/ S
s
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- Hemodynamic Monitoring

<

J 7~ + Central venous pressure:
.  Low readings:

) g * Inadequate preload

al « Hypovolemia
~ =7 p 4  Relative hypovolemia due to vasodilatation
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- Hemodynamic Monitoring

p
/7=« Central venous pressure:

-
\
. » High readings:
(.) D
r\ 2 » Increased preload:
:) =/ \/j\ « Fluid overload
- « Fluid retention
! /  Valvular insufficiency
W, (J -
~ \
/T oS
y
j’ X - —
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- Hemodynamic Monitoring

p
/7=« Central venous pressure:

=
\
3  High readings:
(,) .
r\ &b  Decreased contractility
:)_/ \/j\ - Right ventricle Ml
- « Myocarditis
. /  Cardiac tamponade
W, (J -
Y, \
( T oS
y
j’ X - —
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- Hemodynamic Monitoring

p
/7=« Central venous pressure:
Sj“  High readings:

 Increased afterload:

i w2 » Increased pulmonary vascular resistance
» = W + COPD
f) ~  Pulmonary embolism

N  Pulmonic valve stenosis
P
(T oS
J - CJ‘ .
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- Hemodynamic Monitering

p.

J fl -+ Pulmonary artery and pulmonary wedge
3 pressures

)

» Special catheter used (Swan-Ganz)

|
~ %~ , = Numerous lumens and a small balloon at the
=~ "7 end

o - . .
. =« Inserted into a large vein, threaded through the

ko " heart and into the pulmonary artery
(- L

y
- z - /—

N I, 98
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Balloon inflation port
Thermistor port

& Pulmonary artery (distal) port
.&‘\\\ ?ﬁ Right atrial (proximal) port

\/ Pulmonary
Superior / e arteny

L valve

Inflated \
balloon

O . , Distal Ps
| e )

ventricle
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- Hemodynamic Monitoring

<
J fl -+ Pulmonary artery and pulmonary wedge
3 pressures

)

e Swan-Ganz catheter:

S 1
r\ 7 —  Balloon inflation causes a “wedge” in the
o Y ¥ pulmonary artery
F)/ - - Balloon deflation allows for pressure monitoring in
o=, ’(J — the pulmonary artery
~J y \
[ S
- - S T (=

S > /s 100



IHemodynamic Monitorng

Inflation  For balloon
lumen inflation with
port 110 1.5mloflalr

Distal

lumen

port  Proximal
lumen

port Thermistor

Thermislor lumen
Proximal lumen

Cross section
Proximal lumen opening

10 cm markings

Putmonary artery prassure (PAP)  Pulmonary ardery wedge pressure
‘Normal range (PAWP)

Normal range
Mean: 4-12 mmig

Figure 2-13. Flow-directed balloon-tipped catheter as it passes through the right side of
the heart, wedging in a distal pulmonary artery with corresponding pressure waveforms
and normal values. .t

FIGURE 10-23. PA catheter lo-
cation within heart. Pulmonary arlery
wedge pressure (PAWP) is an indircct
measurc of left atrial and left ventric-
wlar end-diastolic pressure. (From L.
D. Kersten, Comprehensive Respira- ;

ing: A De Datatpat
pulmonary arlery
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- Hemodynamic Monitoring

<
J fl -+ Pulmonary artery and pulmonary wedge
3 pressures

)

e Swan-Ganz catheter:
\ :
a 9 A “wedge” (PCWP) 1s the same as LVED@Y /P

J - A “wedge” 1s a direct measurement of preload
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left vent end diastolic volume/pressure

pre load is mechanical state of heart at end of diastole


~ - Hemodynamic Monitoring

<
J fl -+ Pulmonary artery and pulmonary wedge

¢
3 pressures
-  Swan-Ganz catheter ®
r\ C e Lumens:

Yy 9O : :
~ p ¢ « Distal-at the tip, measures wedge
F) S — « Proximal-in the rlght atrl.um-measures .CVP

~ J - - Balloon-allows for inflation and deflation

S .
~ T  Cardiac output-allows for a bolus of fluid
{ \‘PS . » Thermistor-measures temperature in the pulmonary artery
J(— - e /\_/

' hf L Q Y, , 103
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distal end is the wedge
give bolus is CO is low


Thermistor port
Pulmonary artery (distal) port

4 ey =
‘\\\ Z Right atrial (proximal) port

&\W

=S\ . Pulmonary
/ Pulmonic artery
/=y 7

(| valve

Superior
vena cava ( : £/
- \ & Distal ps
. | /IK ]

Inflated \

balloon

ventricle
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- Hemodynamic Monitoring

<
J )T -+ Pulmonary artery and pulmonary wedge
3 pressures

)

« Normal pulmonary artery pressures:

g .

r\ 7J » 20-30 mm Hg Systolic
- S

~ =" .7 +10-15 mm Hg Diastolic

r), — * 10-20 mm Hg Mean

/‘3\—/ CJ\ r

(T S

- / - —
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- Hemodynamic Monitoring

<
I 7 =« Pulmonary artery and pulmonary wedge

S | pressures
F)j . * Low PAP:
e N » Hypovolemia due to fluid loss or vasodilatation
( - .
~ —/ /f\\ * High PAP:
~ p &  Fluid overload, mitral valve disease, L CHF, cardiac
("\ — tamponade
» CJ\ » Pulmonary embolism, pulmonary hypertension,
( T oS vasoconstriction of pulmonary vessels due to
S e hypercapnea
ST (=

S > /s 106
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- Hemodynamic Monitoring

<
J )T -+ Pulmonary artery and pulmonary wedge

rj Pressures
- ) ; * Normal PCWP
r\ &l  Mean reading: 4-12 mm Hg
ay
-
7+ LowPCwP
07 “‘(J\ « Hypovolemia
Srw a4
v
J(-ja - —
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.
. -
O /\J I I I
»w, - Hemodynamic Monitering
P ¢
(f P v :)ulmonary artery and « Decreased contractility:
n « Myocardial ischemia
- oulmonary Wedge or infarction
F)j y OreSSures - Ventricular
7= « High PCWP SEe
- » Myocarditis
/,Jr—/ p v » Increased preload: » Acid/base imbalances
e AN i verioad + Increased afterload:
I o * Fluid retention . Systemic HTN
(— ) — » Aortic or mitral valve ] -
I CJ \\f T ;/r?]sgosconstrlctmg
)
- loT /\_/
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IHemodynamic Monitoring

low-directed
catheter

109



IHemodynamic Monitering

Pulmonary artery and
oulmonary wedge

Dressures
« Complications:
* Infection  Balloon rupture
 Ventricular ectopics e Air emboli
« Thromboemboli « Catheter kinking
 Pulmonary infarction  Pulmonary artery
rupture
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- Hemodynamic Monitering

|~ ~ « Cardiac output
« A Swan-Ganz catheter can measure this

) parameter using a technique called, “thermo
.. dilution”

= ~~ + 10 cc of D5W at a known temperature is

r)/ " _— injected rapidly into the right atrium
o -H\ ~ The thermistor on the catheter near the balloon
/ “fgf measures the temperature changes
= = /\/

'hf @ -~/ /- 111



- Hemodynamic Monitering

P
|~ ~ « Cardiac output:

.  The bedside monitor graphs these temperature
o changes and displays a “curve”

e Three to five measurements are taken

o < = The measurements are averaged and a cardiac
I output obtained

R - DEIn Usually done every 8 hours@
* Newest technology provides continuous CO

'hf @ ~/ /- 112
)
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- Hemodynamic Monitoring

<

) f. -« Cardiac output:

i  Besides the minute volume other parameters
o can be measured:

a &l « Cardiac index
_AR& : _
- P ¢  Systemic vascular resistance
F)/ // * Right and left ventricular workloads
~, & - e And more...
~J y \
/. oS
y
J(-j / - /—

113



o
o &

2w O Hemodynamic Monitoring
/7~ Arterial pressures

o Arteries do not have valves

J » The pressure waveform in any artery in the
Ve, v body will resemble the one in the aorta

(‘__/ - y
:) < = Provides a continuous reading of BP

B /J » Most accurate measurements compared to
7 ‘J\ external cuff BP
/[ T S

y

J(-j / - /—
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2w < Hemodynamic Monitoring

p
17 =« Arterial pressures

.  Use a transducer set up connected to an arterial
) line (radial artery is common)

s : . : :

r\ c—~ Do Allen’s test prior to insertion of radial artery

ay < :

:) o7 line ®

. < Arterial line can be used to obtain blood
7~ specimens (do not let the lab draw these)
Srw a4

v

J(-j / = /\‘/
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allens test - To perform an Allen’s test:

The patient’s hand should be elevated above his or her heart;
The patient’s should be asked to make a fist;
Pressure should be applied to both the radial and the ulnar artery until distal blood flow is occluded;
While maintaining the elevated hand position, the patient should then open the hand. The hand should appear pale and have limited capillary refils;
The ulnar arterial pressure should be released (while maintaining enough pressure to occlude the radial artery).
The hand should return to normal colour within 5-7 seconds.
If the patient’s hand returns to normal colour within 3-7 seconds the Allen’s test is said to be negative and the patient has normal dual blood supply. If the patient’s hand returns to normal after 7 seconds, the Allen’s test is said to be negative and the patient does not have dual blood supply to the hand (or if he or she does, it is very small).

What is the Clinical Significance of Allen’s Test?

When the Allens test is positive (meaning that the patient does not have dual blood supply to the hand), he or she will often have a negative result for the other hand. Therefore, to reduce the risk of ischemia to that hand, it is important to perform the cannulation or arterial blood gas collection from the hand with dual blood supply.


- Hemodynamic Monitoring

¢
17 =« Arterial pressures

o  Nursing interventions:
r - Watch for leaks and clogs

! r\* N - Watch the insertion site

:) n p L « Change system every 96 hours; change bag every 24

Y ot hours

=, & - » Zero the transducer prn
~J : . . .

N » Check circulation to the fingertips

y

j’ X - —
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- Hemodynamic Monitoring

p
17 =« Arterial pressures

.
. « Complications: =
) » Blood loss

e -

& * Obstruction
. < : :

SN « Air embolism
V), - — e Infection-septicemia
N Rl » Ischemia to hand or distal to line insertion

& \

([ T S
- - / - —
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always check numbness, capillary refill, pulses


Heart Failure
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