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= Blood volume : CVP
= Cardiac pumping : SBP
m Vascular tone : DBP
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EKG information
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O Pacing maker
O Arrhythmia
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O Ischemia
O Injury
O Infarction



Atrioventricular node
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Named by pacing foci
O Sinus rhythm

O Atrial rhythm

O Junctional rhythm
O Ventricular rhythm
O Pacemaker rhythm
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O & _F 3l42 BPdrop
= MBP<70 affect brain
= MBP<60 affect heart
= MBP<50 affect kidney
O R>&MMEsERE
= ventricular tachycardia
= ventricular flutter
= ventricular fibrilization
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o VPCs
= Frequent VPC : >6=/4 o
m paired PVC ( = #+ 71 7.Couplet) - triplet PVC (= # 170
Triplet= #ishort run VT )
= Bigeminy(# = B ¥ < B2 3 - BVPC) ~ Trigeminy(+ =
B <THBTy - BVPC)
= Multifocal: VPCA| it 7 —
m R-on-T
O AVB
m CAVB
m 2 AVB typell

O AF with RVR, Af with RVR




Vascular physiology

O Artery

m Vascular tone

O Veins

= Vascular tone
o Capillary
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= permeability
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The vascular tone

The blood contained in a
single heart contraction
(the stroke volume)
stretches out the arteries,

so that their elasticity

continues to “squeeze”
on the blood, keeping it
moving during diastole.

Aortic or pulmonary valve




The permeability nature of capillary

O Capillary walls are a single endothelial
cell in thickness. Intercellular clefts
assist the exchange.

Endothelial cell 1

Intercellular clefts

Endothelial
cell

Precapillary
¢ sphincters
Enlargement
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Venous return

O At rest, most of the blood volume is in the
veins.

O Sympathetically mediated
venoconstriction can substantially
increase venous return to the heart.

O Venous flow is assisted by “skeletal
muscle squeeze”

O working in combination with one-way
valves.
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Change of skin color and temperature

O In cardiac failure:
m affect arterial flow first, then venous flow
= pink, warm =» pale cold =»cyanosis, cold

O In compartment syndrom:
m affect venous flow first, then arteial flow:;

= pink, warm =» cyanotic, warm =» cyanotic, cold




BP 120/80 mmHg

\ \ ______ 25mmHg ............ / /

35~45mmHg | / 13~15 mmHg

Interstitial pressure C § 5 éi)

3~5 mmHg Lymphatic drainage




Bk % 9% \

25~15 mmHg <12 mmHg

Interstitial pressure
3~5 mmHg Lymphatic drainage




Perfusion pressure

O Determined by
= Volume pumped out by heart
= Vascular tone

O Measured by

= MBP =1/3 SBP + 2/3 DBP
u Pulse pressure = SBP — DBP
» Perfusion pressure = BPin-BPout




== iw e % :blood pressure

0O perfusion pressure(GE i &) :
RN P e TS
O systemic perfusion pressure(,J S e L RR):
= MBP-CVP

O cerebral perfusion pressure (P& ;i &)
= MBP-ICP (50 mmHg, in injured brain > 70 mmHQ)

o myocardial perfusion pressure («w ¥ v ;i BR) :
= DBP-CVP (>50 mmHg)

O glumerular filtration pressure (%5 Jem i /&) :
= MBP-# 5% &% B-g5 35 & p &R




Hypertension emergrncy

O Hypertensive encephalophathy:

= MBP >150 mmHg - 4g & cerebral autoregulations ! 4=
vasospasm -~ ischemia ~ edema ~ hemorrhage->seizure

O Malignant hypertension:

= DBP>130mmHg > #-:# 5! 4=end organ damage
LV hypertrophy, LV failure,/% = 4 # = , hematuria -
proteinuria, 45" R -k *&

= Threaten to life:
S/S.




Hypotension

Inadequate perfusion to organ

MBP< 70mmHg to brain
MBP< 60mmH to heart
MBP< 50mmHg to kidney
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-- Impaired functions of the perfused organ

Brain: change of LOC

Kidney: decrease U/O

Heart: myocardial ischemia,

Lung: poor oxygenation results in vascular constriction
Liver: in congestion, « k4 3+ ] 3 3% 5+

Gl track: ischemic

Limbs:pale and cold, thread pulse, poor capillary refilling
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EFFECT OF AUTOMONIC SYSTEM

SYMPATHETIC

PARA-SYMPATHETIC

SA node N Heart rate heart rate
AV node AN conduction \Jsconduction
Atrial muscle Ncontractility \scontractility

Ventricular muscle

ANcontractility

No significant effect

O Sympathetic stimulation
m ol: arterial vasoconstriction
E 02: venous vasoconstriction
m 3: vasodilation




Factors determine cardiac output

activity of sympat

hetic nerve to veins Blood volume
| /

Peripheral veins Venous pressure «——— gieletal muscle pump

Venous return

Inspiration movement
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A summary of dynamic changes in MAP and TPR.

Blood

Stroke volume Heart rate

N/

Arterial radius viscosity
\ /

MBP=Cardiac output X Total peripheral resistance




Hemodynamic measures

O Cardiac output (CO)
= CO=SV xHR
= Normal CO: 4to 8 L/min
O Cardiac index (ClI)
= cardiac output divided by the body surface area.
= Normal cardiac index: 2.5to 4 L/min/m2
O Central venous pressure (CVP)
» Normal CVP: 2to 8 mm Hg.
O Preload
= the volume of blood in the ventricle at the end of diastole.
= also called the left ventricular end-diastolic pressure.

= Clinically, the preload is measured as the pulmonary artery occlusive
pressure or the "wedge" pressure.




Hemodynamic measures( )

O Afterload
= the amount of work the ventricles must overcome to eject blood
m referred to as systemic vascular resistance (SVR).
= SVR =[(MAP - CVP)/CO] x 80.
= Normal SVR : 800 ~ 1200 dynes/sec/cm-5
O Stroke volume (SV)
= Normal stroke volume is 60 to 80 ml/beat.
O Pulmonary artery pressure (PAP)

= Normal values : Systolic PAP: 15 to 30 mm Hg, Diastolic PAP: 8 to 15
mm Hg, Mean PAP: 10 to 20 mm Hg

O Pulmonary artery occlusive pressure (PAOP)
= called the wedge pressure.
= Normal pulmonary artery occlusive pressure is 8 to 15 mm Hg
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ECG

Heart sounds

Aortic pressure

- Left atrial pressure
Left ventricular pressure

Left ventricular volume

Position of AV valves

Position of aortic and

End-diastolic
ol X volume
E sv
:
'§ | End- _
3 Il -
Pressure and volume  § (4. —
o g Open
Changes ln the left heart E Diastole Syafole Diastole
1 2 3 4 1

Phase of cardiac cycle

} pulmonary valves

during a contraction cycle.

1 = Ventricular filling

2 = |sovolumetric ventricular contraction
3 = Ventricular ejection

4 = Isovolumetric ventricular relaxation



Copyright & The McGraw-Hill Com panles, Inc. Permiasion required for reproduction or display.

Pulmonary Circulation Pressure

1 = Ventricular filling e
2 = Isovolumetric ventricular contraction

3 = Ventricular ejection

4 = Isovolumetric ventricular relaxation

£

E: |
E Pulmonary artery. ... g2
by pressure

Right ventricular Tk
pressure

Time

Pressure changes in the right heart during a contraction cycle.




S-G catheter
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roximal”
(right atrial)
opening

: Thermistor
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I|II %f"p v :
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Figure 10-1 The #7 French quadruple lumen, thermodilution pulmonary artery catheter.




The position of SG

PA catheter

A

Trachea Eg:]zﬂl;ally no flow
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Intermittent flow
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Superior
. vena cava
. Pulmonary artery
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veins —Ten
atrium
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Left pulmonary
veins

B

Aortic valve

Right Mitral valve
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Left ventricle
110-130 mm Hg systolic
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Inferior
vena cava

Right ventricle
15—25 mm Hg systolic
0—-8 mm Hg diastolic




Correct JABP Timing

= One complete
cardiac cycle

Unassisted aortic
end diastolic pressure

Unassisted
systolic pressure

Diastolic
augmentation
Reduced aortic

end diastolic pressure

Reduced

s;.rsfolic pressure

At the onset of diastole, IAB inflation
occurs, giving rise to sharp "V" on

srssrssmsrsanrnnn

arterial waveform. -

Effect: :

* Increased coronary perfusion -

Oceurs at end of diastole pricr to systole
resulting in reduction of aortic end-diastelic
and systelic pressures.

Effects:

* R-Wave deflation may provide * Decreased ofterload
more effective support for patients
experiencing arrhythmias

» Decreased cardiac work
s Decreased myocardial oxygen consumption

* Increased cardiac output




Benefits of IABP

Increased Coronary
Artery Perfusion

Unassisted SBP
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Augmented
Unassisted Diastolic Pressure
Swystolic Pressure

\\ Assisted
- Systolic Pressure

Unassisted

End Diastolic Pressure Assisted

End Diastolic Pressure

isted Systole

Diastalic

Augmentation i
S sisted Systole

.Y d Acortic End
Assisted Aortic End Diastolic Pressure :
Diicistolic Pressure i

Diastolic Augmentation Unassisted

Assisted Systole

Prolonged Rate
i of Assisted

Dicrotic MNotkch Widened
Appearance

Assisted Aocrtic End

Diiastolic Pressure | : Assisted Aortic End
| Diastolic Pressure

LATE INFLATION LATE DEFLATION
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PICCO plus # PULSION

PiCCO A-Line

Bum | |
!g"

g sV R A2 Transpulmonary thermodilution
ACV:zE.2 » /k-k(<8C)& 3 8-k(<24 C)
dPICCO®: *x £ ¥ 2 RE

B A i (KECO,ITBV,EVLW,PVPI...)
4 d A4 472 Pulse Contour analysis
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Cardiac Index

s BEF i 4 7 CF
Cardiac Function Ind
s ERERSR R P F M £ GEDI
Global end-diastolic VolumejIndex
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Intrathoracic Blood Volum¢ Index
¥t S5 sk Ll o 42 B s
LR LD EEVLW N R 54

Extravascular lung water Index
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Pulse Continuous Cardiac Index
o % o BRAP

Arterial Blood Pressure

= HEHR

Heart Rate

o de g SV

Stroke Volume

> ¥ n g fe4 SVR

Systemic Vascular Resistance
=8 FTEg 4 dPmX

Index of Left Ventricular Contrac
e R A gL RSV

Stroke Volume Variation
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-AP

Thermodilution Parameters

Cardiac Output

Global End-Diastolic Volume
Intrathoracic Blood Volume
Extravascular Lung Water*

Pulmonary Vascular Permeability Index
Cardiac Function Index

Global Ejection Fraction

Pulse Contour Parameters

Pulse Continuous Cardiac Output
Arterial Blood Pressure

Heart Rate

Stroke Volume

Stroke Volume Variation

Pulse Pressure Variation

Systemic Vascular Resistance

Index of Left Ventricular Contractility

CO
GEDV
ITBV
EVLW*
PVPI
CFl
GEF

PCCO
AP
HR
sV
sSwV
PPV
SVR
dPmx

Index

Cl
GEDI
ITBI
ELWI

PCCI

SV

SVRI

Range

3.0-5.5
680-800
850-1000
3.0-7.0
1.0-3.0
4.5-6.5
25-35

3.0-5.5

40-60
<10
<10

1700-2400

Unit

I/min/m?
ml/m?
ml/m?
ml/‘kg

1/min
%

I/min/m?

ml/m?

%

%
dyn*s*cm®*m?
mmHg/sec



	灌流功能評估
	循環功能的評估
	EKG information
	心電傳導方向
	心房心室去極化
	EKG 波形與意義
	心房變大
	心室變大
	心肌去極化的節律
	心肌缺氧的變化
	從十二導程心電圖推知心肌梗塞的部位
	梗塞區的判斷
	心律不整嚴重度判斷
	危險性心律不整
	Vascular physiology
	The vascular tone
	The permeability nature of capillary
	Venous return
	週邊循環
	Change of skin color and temperature
	週邊水腫原理
	肺水腫原理
	Perfusion pressure
	評估的徵象:blood pressure
	Hypertension emergrncy
	Hypotension
	反映組織灌流不足的徵象
	EFFECT OF AUTOMONIC SYSTEM
	Factors determine cardiac output
	A summary of dynamic changes in MAP and TPR.
	Hemodynamic measures
	Hemodynamic measures(續)
	Pressure and volume changes in the left heart during a contraction cycle.
	Pulmonary Circulation Pressure
	S-G catheter
	The position of SG
	Pressure and wave in the four chambers
	IABP
	Benefits of IABP
	Pulse Contour Cardiac Output� PiCCO plus
	經肺式溫度稀釋測量獲得心胸容積參數
	脈搏曲線分析連續獲得血流動力參數
	Normal ranges

