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Chest Pai

— Exertional
— Rest

Palpitations
Oedema
Fainting
Nocturia




Precordial palpitations

— Thrills

— Taps

— heaves,

— impulses
* Auscultation: heart sounds
* Peripheries:

— arterial bruits

— Oedema

— superficial veins




the

— PR interval
— QRS complex (wi
— T wave

Obtain a baseline non-invasive blood pressure

— NIBP versus direct arterial pressure monitoring every shift and
PRN (expect 5-15 mmHg difference

— Measure NIBP on both arms

Assess the skin for condition, colour, temperature, turgor or
diaphoresis

Inspect the nail bed for capillary refill



Dorsalis pe
 Arterial pulses shou o be demonstrated

* Assess the haemodynamic waveforms and
measurements of arterial and venous (CVP)
pressures

— Arterial Pressure Waveform
— Right Atrial Pressure Waveform



monitorin
* |dentify correct
temporary pacing syst
rhythm
— Patients past hx/Sx procedure
— Pacemaker noted on admission assessment

— Epicardial/ttransvenous wire insitu connected to pacing
generator

* Obtain a baseline temperature
— Oral/Axilla/ Rectal/ Nasal
— Core (via urinary catheter/pulmonary artery catheter

anent or
gnize a paced



— Agitated/anxious patient

— Radial artery graft/ saphinous vein graft impeding
pulse palpation

— Vascular surgery
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Ident

Discuss
Arterial Lin

Discuss the complications associated with
Central lines and Arterial lines

Articulate the management of a patient with a
Central line and/or Arterial line. ~

ines and




 Arterial ¢
continuous pre eform
display remains the accepted
standard for BP monitoring

Ct




en rapid,

Changes are an ,i.e. CV instability,
major fluid shifts or EBL

Failure of indirect BP monitoring i.e. morbid
obesity, burned extremity

Deliberate induced hypotension

Cardiac surgery for cardiopulmonary bypass
Major vascular surgery

Administration of vasoactive drug infusions



c A
IS ¢
USU#
POSITI
PERIPHEF
ARTERY

SUCH AS:
* Radial artery
* brachial artery
« dorsalis pedis artery
 femoral artery
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Pressure bag

Arterial

line M

Pressure transducer &
automatic flushing system

N

saline filled non-
compressible tubing




— Accuracy of

— Prevention:
e accidental removal;
* infection;
* blockage



Dicrotic notch

Systolic Phase Diastolic Phase
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Pulse Pressure
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 Overdamp
slurred upstrol
dicrotic notch, and lo
fine detail

e Causes include blood clots,
air bubbles in the tubing,
and kinked catheters



Underdamping
exaggerated peaks
the waveform

It can cause falsely high systolic
pressures and low diastolic
pressures

Causes include long connecting
lines (>1.4 mm), small tubing
(<1.5 mm internal diameter), or
when the catheter occlude the
vessel



The pres establish
lar pressures
are measure

In the supine patie
midchest position in the

most often to the

In other than supine positions (head injuries, CHF etc.), the transducer
should be placed at the level of the aortic root (Chest 2001;120:1322-
1326)

The principle behind this is that the proper level for a transducer to negate
the effects of hydrostatic pressure is always at the top of the fluid column
in the system being analyzed (ie. Aortic root)




e This is the pres
noninvasive BP tech




O 1

The Arte

Systolic Upstroke
Systolic Peak Pressure
Systolic Decline
Dicrotic Notch
Diastolic Runoff
End-diastolic Pressure



Comp

Brachial

Ease of cannulation

No data obtained

Collatéral circulation

ALacks th}; énatomic
benefit of collateral
circulation

Inadverfent neural or
adjacent structure
injury

Damage to the medi-
an nerve may result in
appreciable long-term
disability

difficult

Radial

Less difficult in nor-
motension, although
hypotension and
vasoconstriction may
render cannulation

Axillary

although pulsation
and pressure are
maintained even with
peripheral vascular
collapse

Technically difficult,

Sites

Femoral

Less difficult, can be
cannulated, even dur-
ing profound
hypotension

- Carpal tunnel or sym'-'

Dual circulation in
most of the popula-
tion

Extensive collatéral
circulation

pathetic-mediated
pain syndrome from
median or radial
nerve pressure or
from blood
extravasation into
palmar sheath

Thrombogénicity

« Accuracy of waveform

__waveform _

Accuracy of physio-
logical data

'Hig'h risk; thrombotic
sequelae may be pro-
found

Substantial difference
in contour and ampli-
tude of ascending
aortic and brachial

High risk, smaller .

arterial lumen associ-
ated with increased
risk of thrombosis

Substantial difference
in contour and ampli-
tude of ascending
aortic and radial
waveforms

Axillary sheath
rapidly fills with
blood; nerve damage
and neuropathy
secondary to brachial
plexus compression

VLiersiswrirsI{; cathéter at

this site poses little
risk if thrombosis
occurs

Proximity to aortic
arch allows a reliable
waveform, even dur-
ing profound vasocon-
striction -

Subject to inaccuracy

inherent in distal
location; overesti-
mates systolic blood
pressure; may be
more accurate than
radial approach

Subject to inaccuracy
inherent in distal
location; overesti-
mates systolic blood
pressure; underesti-
mates central aortic
pressure

e AR R T e s R

More accuréf;iy
reflects systolic blood
pressure

Collateral circulation
exists via a number of
anastomoses

Potential for
extraperitoneal hem-
orrhage from too high
an entry site; vascular
injury from femoral
common branch
entry; hematoma
formation
Less risk; large intra-
luminal diameter and
high rate of flow dis-
courage thrombus for-
mation
Morphologically reli-
able waveform

More accurately

reflects systolic blood
pressure




Ische
Hemorr
Thrombosis
Embolism
Cerebral air embolism (retrograde flo
Aneurysm formation

Arteriovenous Fistula formation

Skin necrosis

Infection (Stopcocks are an important source)

assoc. w/ flushing)




REMOVE ARTER
COVERED WITH GAUZE

APPLY DIGITAL PRESSURE FOR AT LEAST 5 MINUTES TO
ENSURE HAEMOSTASIS

DRESS SITE WITH GAUZE AND MICROPORE

ASSESS THE PERIPHERAL CIRCULATION AS THROMBOSIS CAN
OCCUR AFTER REMOVAL

E ENTRY SITE IS



* Itis a cathe
provides veno
via the superior vena
cava or right atrium



CVCs di h bacteria
and/or fu
(bacteremia
(severe sepsis
90 percent of the ¢
occur with CVCs. [1]

. Approximately
m infections (BSIs)

Forty-eight percent of ICU patients have central venous catheters,
accounting for 15 million central venous catheter-days per year in
ICUs. Studies of catheter-related bloodstream infections that
control for the underlying severity of illness suggest that
attributable mortality for these infections is between 4 and 20
percent. Thus, it is estimated that between 500 and 4,000 US
patients die annually due to bloodstream infections. [2]



left subclavian
femoral (as a last resort)

rted via
ital veins
ic vein is the best)
in the arm and is
advanced into the
central veins
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haematom
arterial puncture iac tamponade
pneumothorax e Cardiac arrhythmias
haemorrhage

sepsis

air emboli



RE

IOR VENA




* TO ESTI
VOLUME

* TO ASSIST IN MONITORING CIRCULATORY
FAILURE



Concentrate
Hyperalimentatio
Chemotherapy
Agents irritating to peripheral veins

Rapid infusion of large volumes : Trauma and Major surgery
Aspiration of Air Emboli

Inadequate peripheral IV access

Sampling site for repeated blood testing




CARDI LUME,
VASCULA ONSE TO
TREATMENT

HOWEVER, CVP SHOUL T BE INTERPRETED
SOLELY BUT IN CONJUNCTION WITH OTHER
SYSTEMIC MEASUREMENTS, AS ISOLATED CVP
MEASUREMENTS CAN BE MISLEADING



— transducer
which are displayed on a monitor.

ous readings



* Tran

from i ed on a
monitor

* To maintain paten cannula a bag of
normal saline or heparinised saline should be
connected to the transducer tubing and kept
under continuous pressure of 300mmHg thus
facilitating a continuous flush of 3mls/hr



EXPLA
ENSURE

POSITION T D ALIGN THE
TRANSDUCER W WITH THE RIGHT
ATRIUM)

ZERO THE MONITOR
OBSERVE THE CVP TRACE

DOCUMENT THE READING AND REPORT ANY CHANGES OR
ABNORMALITIES —




* Tran

from i ed on a
monitor

* To maintain paten cannula a bag of
normal saline or heparinised saline should be
connected to the transducer tubing and kept
under continuous pressure of 300mmHg thus
facilitating a continuous flush of 3mls/hr



ventricu

Estimates car lood volume.

It does not measure either of these directly - it
must be interpreted!

Determined by the function of the right heart

and the pressure of venous blood in the vena
cava



° In les
the

estima

* This depen that there is
no right ventricular disease and normal
pulmonary vascular resistance




23S in right
atrial presst

N

\

Systole : Diastole




* Mid Axilla:

 Anisolated CVPr imited value; a
trend of readings is much more significant and
should be viewed in conjuncton with other
parameters e.g. BP and urine output.



INTRATHORACIC

AND
INTRAPERITONE
AL PRESSURE
(RAISES CVP)

SYSTEMIC
VASCULAR
RESISTENCE
(INCREASED
TONE RAISES
CVP)



* Mon tions

infused in
accidental bolus i

* |f not in use, flush the cannula regularly to
help prevent thrombosis. A 500ml bag of
0.9% normal saline should be maintained at a
pressure of 300mmHg.



The length
should be recorded and regularly
monitored.

CVP lines should be removed when
clinically indicated
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* Caused by
contraction (fo
P-wave on EKG)

 End diastole

e Corresponds with
“atrial kick” which
causes filling of the
right ventricle
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* Atrial press
after the “a@” way
result of atrial relaxa

 The “c” wave is due to
isovolemic right ventricular
contraction; closes the
tricuspid valve and causes it
to bow back into the right
atrium

e QOccurs in early systole (after
the QRS on EKG)

o s mmmain w S ft e Wi
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es to decline
due to atrial relaxation
and changes in
geometry caused by
ventricular contraction

il e Mid-systolic event

il
R s s e

e “Systolic collapse in
atrial pressure”

o K s,



* The last at
increase Is ca
filling of the atrium w
blood from the vena
=\

* Occurs in late systole
with the tricuspid still
closed

* Occurs just after the T-
wave on EKG

lﬂaﬂmilﬂlﬂ.“ Eﬂgﬂﬂilﬂi
3 LT n-..“nasanun



icuspid opens and
blood flows from atrium
to ventricle

e “Diastolic collapse in
atrial pressure”

s

7.4% SAEHT IBAET IANEEARARN LT
aan nmaxs



Th
poin

Therefor
used for mea

Machines just “average” the measurement
Should be measured at end-expiration



* As pre easure
blood vo

heart function, t heart

compliance, intrathoracic pressure and patient
positioning.

|t should always be interpreted alongside other
measures of cardiac function and fluid state
(pulse, BP, urine output etc.). The absolute value
IS not as important as serial measurements and
the change in response to therapy.



Du eural
and p tion -
these a the right

This causes a decre asured CVP (but
transmural pressure may actually INCREASE)

Mechanical ventilation causes the opposite effect
during an forced inspiratory breath



* Ple
to at

* Thisis tr
ventilation

* This point in time pr est estimate for
transmural pressure and cardiac preload

anical



There a that are
diastolic ev

The EKG is used as a reference to properly
identify the parts of the waveform

The terms systole and diastole refer to
VENTRICULAR events only




CVPreading Other features that may be present Diagnosis to consider Treatment

Rapid pulse

Blood pressure normal or low
Low urine output

Poor capillary refill

Give fhmd challenges® until CVP nses and does not fall back again If CVP nses and stays up b

H laemi : i ider 1
ypovolacmia urine output or blood pressure does not improve consider inotropes

Low

Rapid pulse

Low or normal or | Signs of infection

high Pyrexia
Vasodilahon/constnichion

Sepsis Ensure adequate circulating volume (as above) and consider motropes or vasoconstrictors

Rapid pulse
Normal Low urne output Hypovolaemia
Poor capillary refill

Treat as above. Venoconstrnchon may cause CVP to be normal Give flud challenges™ and
observe effect as above.

Umnilateral breath sounds

Assymetnical chest movement
Resonant chest with tracheal dewiation
Rapid pulse

High Tension pneumothorax | Thoracocentess then mntercostal dran

Breathlessness

Third heart sound
High Pink frothy sputum Heart falure Ozygen, dwretics, sit up, consider motropes
Oedema
Tender lver

Rapid pulse

Very High Muffled heart sounds

Pencarchal tamponade | Pencardiocentesis and drainage

Hocking, G (2000) Central Venous Access and Monitoring, Update in Critical Care, Issue 12, Article 13 pp1-6



oa_”n

* This can make the “v” and “a” waves appear
to merge



e (Causes ez
become ma

* “h” wave may becc
evident - plateau wave
in mid- or late diastole

 The “h” wave has very
little clinical significance



Tricuspid R

Pericardial Constriction
Cardiac Tamponade



volume is
because the atrium

ot empty)

ion

nt (atrial
stole



At hen
the t

The blo
goes up m

o_7

large “a” wave

o_7”

Cannon “a” wave

Also seen with A-V dissociation, ventricular
pacing, etc.

ressure
sulting in a



m gains
uring systole -
{o..,”n

e “c” and “v” wave
is much higher

 The right atrium “sees”
right ventricular
pressures and the
pressure curve becomes
“ventricularized”



a barrier to
filling on the
e of the heart

Mean CVP is elevated

owu_n

a” wave is usually
prominent as it tries to
overcome the barrier to
emptying

“y” descent muted as a
result of decreased outflow
from atrium to ventricle



* Limited venous return
heart, elevated CVP, end-
diastolic pressure
equalization in all cardiac
chambers

* Prominent “a” and “v”
o_,7n

waves, steep “x” and “y”
descents

e Characteristic M or W
pattern, dip and plateau
(square root sign)




atrial and

ar volumes are
upled, so total cardiac
volume does not change
when blood goes from
atrium to ventricle

CVP becomes monophasic
with a single, prominent
“x” descent with a muted
“v” descent

Similar to pericardial
constriction but not
exactly the same
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