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Cardiovascular System at a Glance

e Organs of Cardiovascular System
Heart <l o e e
Arteries ¢l il '
Capillaries 4;_=all 4c §)
Veins 535!
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Cardlovascular Comblnlng Forms

angi/o vessel

aort/o aorta

arteri/o artery Ol

ather/o fatty substance 4ub é 3yac
atri/o atrium 4333

cardi/o heart 8
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Cardlovascular Comblmng Forms

® coron/o crown zL

e hemangi/o blood vessel 2 sle
e phleb/o vein

e sphygm/o pulse

e steth/o chest

e thromb/o clot
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Anatomy and Physiology

e |s composed of:
Heart

Blood vessels
e Arteries
e Capillaries
e Veins

e Divided into :
pulmonary circulation g all 4 gaall 39l
systemic circulation @Sl 43 gal) 3 Al
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Capillary bed of lungs where
gas exchange occurs

Pulmonary arteries = 4 & | Pulmonary veins

Aorta and branches

Vena cavae

Left atrium

Left ventricle
Right atrium

Right ventricle Systemic arteries

Systemic veins

[l Oxygen poor, [l Oxygenrich,
CO, - rich blood CO, - poor blood

Capillary bed
of all body
tissues where
gas exchange
occurs

A schematic of the circulatory system illustrating the pulmonary
circulation picking up oxygen from the lungs and the systemic
circulation delivering oxygen to the body.
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Midsternal line < —— . Mediastinum
2y £ . (contains the organs
between the pleural cavities)

Second rib

Sternum

Diaphragm——
Left lung

Superior vena cava
Aorta
Pulmonary trunk

Pericardium (cut)

Diaphragm

Location of the heart within
the mediastinum of the thoracic cavity.
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Superior vena cava

Aorta

Pulmonary trunk Left atrium

Aortic valve
Right atrium Mitral valve

Pulmonary valve
Y Left ventricle

Bicuspid valve

Right ventricle N\ \ 0 Endocardium

Myocardium
Pericardium

Inferior vena cava

Internal view of the heart illustrating the heart chambers, heart
layers, and major blood vessels associated with the heart.
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Heart Chambers il Cal gl

e Divided into four chambers
Two atria okl
Two ventricles lida

e Heart is divided into right and left sides by a
wall called the septum Jaldl

Copyright ©2009 by Pearson Education, Inc.
Upper Saddle River, New Jersey 07458
All rights reserved.

RLERA]  Medical Terminology: A Living Language, Fourth Edition
PLUE BN Bonnie F. Fremgen and Suzanne S. Frucht




Atria 4wy

e Left and right upper
chambers

e Recelving chambers

e Blood returns to atria
IN veins
Superior and
Inferior vena cava

Pulmonary veins
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Ventricles <tudadl

e Left and right lower
chambers
e Pumping chambers
Thick myocardium
e Blood exits ventricles
Into arteries

Aorta
Pulmonary artery

Copyright ©2009 by Pearson Education, Inc.
Upper Saddle River, New Jersey 07458
All rights reserved.

BLLECLY Medical Terminology: A Living Language, Fourth Edition
LIl Bonnie F. Fremgen and Suzanne S. Frucht




Superior vena cava

Aorta

Pulmonary trunk Left atrium

Aortic valve
Right atrium Mitral valve

Pulmonary valve
Y Left ventricle

Bicuspid valve

Right ventricle N\ \ 0 Endocardium

Myocardium
Pericardium

Inferior vena cava

Internal view of the heart illustrating the heart chambers, heart
layers, and major blood vessels associated with the heart.
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lal) Glabusd

Pulmonary valve
(right semilunar valve)

Aortic valve
(left semilunar valve)

Mitral valve Tricuspid valve
(left atrioventricular valve) (right atrioventricular valve)

Superior view of heart valves illustrating
position, size, and shape of each valve.
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Path of Blood Flow Through Heart

1. Deoxygenated blood
from body enters
relaxed right atrium
via two large veins
called:

Superior vena cava
Inferior vena cava
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From. body

. % To lung
Superior vena cava » Left pumonary artery
z (branches)

To lung

Right pulmonary . T From lung
artery (branches) W { B + Left pulmonary vein

4 (branches)

Pulmonary valve & : : Left atrium

From lung Y r Aortic vavle
Right pulmonary ...y £ N8 e, -
vein (branches) - ; \ : Mitral (bicuspid) valve

Right atrium A\ £ , Left ventricle

Tricuspid valve . Interventricular

: d septum
Right ventricle

Myocardium
(heart muscle)

Inferior vena cava
Apex

From body ; Descending aorta
To body

The path of blood flow through the
chambers of the left and right side of the heart.

¢ . . L. . ight ©2 P E i Inc.
BLLEELY Vedical Terminology: A Living Language, Fourth Edition COpySgpte?sggglgéivi?rsﬁgw g:fsaet;og% 4nsC8

I Bonnie F. Fremgen and Suzanne S. Frucht All rights reserved.




Systole & Diastole &l halu) 5 bl

e Heart chambers alternate between:
Relaxing to fill
Contracting to push blood forward

e Relaxation phase is diastole
e Contraction phase is systole
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Conduction System of the Heart
lall alalal) 41aal)

e Autonomic nervous system controls heart rate
e Special heart tissue conducts electrical

Impulses

Stimulate different chambers to contract in correct
order

Copyright ©2009 by Pearson Education, Inc.
Upper Saddle River, New Jersey 07458
All rights reserved.

RLERA]  Medical Terminology: A Living Language, Fourth Edition
PLUE BN Bonnie F. Fremgen and Suzanne S. Frucht




Superior vena cava

Left atrium
L) Al sl T Snoala o
Internodal pathway :
dadadll - 2_,_@}[\ $3321) 2. Atrioventricular node - = \ N S Purkinje fibers
BTeY. Z\.AJ; . Atrioventricular bundle
(Bundle of His)

septum

B P PRI & A 4. Bundle branches .\ LN L W Interventricular

S )5 bl 5. Purkinje fibers

The conduction system of the heart.
EAAPACR{PAPN(
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Electro/cardio/gram
b Sl lall Laylais

\ i B B oo QRS_,obmpIex: vénlrio:ular ;
S B : ot activation - ~
P wave: S 1N ORISR IR S

. latrial activation | TR
M avF livg SN

+120° +90° +60° W7 T / : _;‘.:_

LQRSW. i
) (<010s) !

Senssss
%erval" T QT interval

0s) | (<0428 atrate of f0min) |

o

B
Douglas et al: Macleod's Clinical Examination, 12th Edition.
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S-A node

P wave QRS complex T wave
precedes atrial systole  precedes ventricular systole precedes ventricular diastole

An electrocardiogram (EKG) wave.
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Base (superior)

ey
s

Left coronary artery

\

Right coronary artery ’ — ‘ \

Anterior descending branch

~ Apex (inferior)

The coronary arteries 4LSY) -l Hdll
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External elastic
membrane

Smooth muscle
Internal elastic
membrane

Lumen

Endothelium

Valve

Endothelium

Capillary

Comparative structure of arteries, capillaries, and veins.
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Word Building with angi/o

angiogram record of a vessel i

angiitis inflammation of a vessel !l

angioplasty surgical repair of vessel aizas

iInvoluntary muscle zwi

angiospasm 7
contraction in a vessel

angiostenosis | narrowing of a vessel suss
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Angio/gram e s¥) y suai

Aortic valve

Anterior
~ interventricular
artery

Catheter

Catheter
entrance
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Angilitis e s¥) il
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Angio/plasty e sY) s

Stent with Balloon Angioplasty

Build up of cholesterol partially blocking Stent with balloon inserted into partially
blood flow through the artery. blocked artery.

Balloon inflated to expand stent. )
a Balloon removed from expanded stent.
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Word Building with aort/o & arteri/o

- Aortic e pertaining to the aorta

Arterial ~L <& | pertaining to an artery

Arteriole s | small artery
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Word Building with ather/o & atri/o

surgical removal of fatty
substance Jb<aiiul

fatty substance tumor/growth
Al b Baac

atherectomy

atheroma

atrial pertaining to the atrium

pertaining to between the

Interatrial . R
atrium ETXETR) Y T
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Atheroma 4L il sauaxll

LM\@.\SJ\UA@}&L@ M\j\ommaj\
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Ather/ectomy siua=ll Juaiial

Transluminal
Extraction taser
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Word Building with cardi/o

Cardiac g pertaining to the heart

Bradycardia <& ¢l state of slow heart

record of heart’s

1 3y o o
electrocardiogramibas electricity

Cardiomegaly 4.8 4slaa | enlarged heart

1 S AL pertaining to heart
Myocardial 4ul dliac muscle

Cardiologist 4u8  Jlail |heart specialist

Tachycardia «8 & 3 | state of fast heart
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Electro/cardio/gram

\ i B B oo QRS_,obmpIex: vénlrio:ular ;
S B : ot activation - ~
P wave: S 1N ORISR IR S

. latrial activation | TR
M avF livg SN

+120° +90° +60° W7 T / : _;‘.:_

LiORSWdth.. ;s i L
) (<0408)

e
%erval" T QT interval

(<0208) | (<0428 atrate of fOMmin]
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e~
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Brady/cardia < sla;
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Tachy/cardia <8 g s

Sinus tachycardia

Ventricular tachycardia
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Cardio/megaly 8 4alia
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Cardiovascular Vocabulary

listening to sounds within body using a
stethoscope !l ¢laal

branch of medicine for diagnosis and
cardiology |treatment of cardiovascular disease;
physician is a cardiologist 4

flexible tube inserted in body to move fluids
catheter Into or out of body; may be used to place
dye into a vein to view blood vessels 5 k&

auscultation
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Auscultation «lall el

Splitting of S2
heard during
INSPIRATION at

Pulmonary site
R

B, V. —

Auscultation position A = A ‘;. Auscultation position
for aortic vaive - @&V, for pulmonary valve

Pulmonary valve
Aortic valve

A
Mitral site best ‘ A

oS 1 proson  Auscultation position
for mitral valve
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Catheter 4.3 i
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Ischemic Heart Disease

Al ity QlEl (s

randl s

Fatty deposits
have narrowed
the coronary artery.

Coronary arteries
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Athero/sclerosis el claill el
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Athero/sclerosis giuazll laill
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Risk Factors in Coronary Artery Disease

8% . 4
@ '
) ..’r' :
st Hypertension &
LHyperchoIesteroIemia (T LDL-C) (T hydrostatic pressure) Cigarette smoking Diabetes mellitus (T glucose) |

Plaque formation

Plaque instability and rupture

<JOMN A .CRAIG./AD

Clfagheon.



Stressful life + Smoking + Obesity
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FEARSON

'-Er.lwr:.atti:_m '

Ather/oma 4ub il sauaxll

Early atheroma

‘Vunerable® plaque |

* Thin fibrous cap

* Large lipid pool
* Many inflammatory
cells

Intima Media
Smooth
“muscle cells
|
\ ™ Adventitia
Normal
artery

- ,,,./ ‘Stabized’ plaque
= * Smail lipid pool

* Thick fibrous cap

* Preserved lumen

Healed ruptured
plague
* Narrow lu

* Fibrous intima

Fibrous cap

Medlcal Terminology: A Living Language, Fourth Edition
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Pain of myocardial ischemia

severe pain and sensation of constriction
around heart; caused by myocardial
Ischemia

angina pectoris

Most commonly radiates to
left shoulder and/or ulnar
aspect of left arm and hand

May also radiate to neck,

jaw, teeth, back, abdomen, (
or right arm - ¢
1 W 2
( <
’

Common

E <
descriptions ( 4 ‘l/l % 9
7 | P M 4

Viselike Constricting Crushing weight
and/or pressure

Perspiration

I

( LT~ 1 L f'-.
\ Other Shortness W é - G/ ;
manifestations of breath _ 5 / Nausea, # . ‘

of myocardial vomiting
ischemia / : A\

b~ =

A Weakness, collapse, coma

Chiefly retrosternal and intense
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Angina Pectoris 4 x=ll as)l
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Nitroglycerin

L

ALWAYS DISPENSE WITH
PATIENT PACKAGE INSERT

NDC 59762-3304-1
100 Sublingual Tablets

GREENSTONE® BRAND

nitroglycerin 5
ALWAYS DISPENSE

sublingual tablets, USP [ ALVAYS DISPERSE gy,

] N\be 59762-3304-1

5. 100 Sublingual Tablets

=
S
3
(=

L4
REENSTONE®BRAN? ¢,

nitroglycerin ;

;. r.
sublingual tablets, USP

N0.4 mg
3

only
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Nitroglycerin

Nitrate Drugs
Drug Duration of Action
“Short acting” Nitrogly.cgrin
Nitroglycerin, sublingual 10-30 minutes (glyceryl trinitrate)
Isosorbide dinitrate, sublingual 10-60 minutes
Amyl nitrate, inhalant 3-5 minutes
“Long acting”
Nitroglycerin, oral sustained-action 6-8 hours
Nitroglycerin, 2% ointment 3-6 hours lsosorbide
Nitroglycerin, slow release, buccal 3-6 hours dinitrate
Nitroglycerin, slow release, transdermal 8-10 hours
Isosorbide dinitrate, sublingual 1.5-2 hours
Isosorbide dinitrate, oral 4-6 hours
Isosorbide dinitrate, chewable 2-3 hours
Isosorbide mononitrate 6-10 hours
Side Effects
Headache, tachycardia (abnormal elevation in heart rate), A.‘myl
orthostatic hypotension, facial flushing, and tolerance; nitrate
contraindicated with sildenafil lsosorbide-5-mononitrate
(5-SMN)
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Cardiovascular Vocabulary

area of necrotic tissue due to
loss of blood supply

local and temporary deficiency
Ischemia 4.8 pats of blood supply due to a
circulatory obstruction

orthostatic hypotension |sudden drop in blood pressure
il yig Lga when standing up suddenly

Infarct  <Lidal
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Infarct <Ll

&\.Lsa\ ERETOE :\.33‘33\ alaxll
s 3adll £ 5 ,Y)

Area of infarct
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Myocardial infarction 4.l dliasl) oLl

Diabetes mellitus

High BMI Elevated Acute M
(4} insulin resistance) blood
pressure

£ Clotting factors

Stroke

@ Hgb A, Acute Ml is often

first symptom of ' Atherosclerotic peripheral vascular
cardiovascular disease. . disease frequently involves distal
vessels in diabetes.

£ LDL-C and triclvcerid Morbidity and mortality from cardiovascular and other atherosclerotic diseases involving
“ andnglycendes  cerebral and peripheral vessels are 2 to 3 times higher among persons with diabetes.

{ HDL-C

Eel
(L)

Microalbuminuria
(€3 risk of loss of renal
function and CHD)

Diabetic patient with high-risk factors for cardiovascular disease Increased incidence of type Il diabetes in children and adolescents raises the

likelihood premature CHD will develop.
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Orthostatic hypotension iy sl

ORTHOSTATIC
HYPOTENSION
_Oow blood pressurng and
IEheEadecness upon
standng up
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Cardiovascular Vocabulary

palpitations | pounding, racing heartbeats [l
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Cardiovascular Vocabulary

blood pressure cuff;
measures blood
pressure

stainless steel tube
placed within blood
vessel to widen the
lumen

Sphygmomanometer
Laall ulie

Stethoscope Instrument for listening
to body sounds
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Using a sphygmomanometer
to measure blood pressure.

Copyright ©2009 by Pearson Education, Inc.
Upper Saddle River, New Jersey 07458
All rights reserved.

BLLECLY Medical Terminology: A Living Language, Fourth Edition
PLUE BN Bonnie F. Fremgen and Suzanne S. Frucht




A B C

A catheter is used to place a collapsed stent next to an
atherosclerotic plaque; B) stent is expanded; C) catheter is
removed, leaving the expanded stent behind.
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Stethoscope
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Heart Pathology

occlusion of coronary artery;
results in a myocardial
Infarct; a heart attack

myocardial infarction (Ml)

Myocarditis Inflammation of heart muscle
dlal) Alianll el layer

Pericarditis iInflammation of pericardial
. saldll el sac
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Area of infarct

External and cross-sectional view of an infarct caused by a
myocardial infarction 4usll dliasl) ¢Lisa)
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oken Heart Syndrome

BROKEN HEART SYNDROME

Left
ventricle
changes
shape

Takotsubo octopus trap

In stress-induced heart failure, one

part of the heart moves in a ballooning
pattern, and it resembles a typical
Normal heart “Broken” heart ceramic Japanese octopus trap (above).
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Broken Heart Syndrome

" This unusual
‘:2255' syndrome is
named after a
Japanese octopus

trap because of its
shape on an X-ray.

Enlarged
ventricle
pumps blood

less efficiently

Left
ventricle
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Blood Vessel Pathology

obstruction of blood vessel by blood
Embolus 4e= clot that has broken off from a
thrombus in another site

Hemorrhoid ) |varicose veins in anal region

Thrombus and Embolus

Doppler Guided Hemorrhoidal

Blood vesse Artery Ligation
Embolus
(piece of clot) X
Blood clot
(thrombus) _—
S
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lllustration of an embolus floating in an artery. The embolus will
become lodged in a blood vessel that is smaller than it is, resulting in
occlusion of that artery.
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Blood Vessel Pathology

high blood pressure; essential or
primary hypertension is due to CV
disease; secondary hypertension results
from another disease

hypertension
(HTN)

Hypotension decrease in blood pressure; may be due
Jazall 1o g to shock or anemia
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Blood Vessel Pathology

Thrombophlebitis | inflammation of vein resulting in
gl a gl algll blood clots within a vein

blood clot within a blood vessel:
Thrombus 3_3a may partially or completely occlude
blood vessel

swollen and distended veins: often
In the legs

varicose veins
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Thrombo/phlebl/itis _isl x50 el

Superficial Deep vein
thrombophlebitis thrombosis

)

Blood clot in
superficial vein
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Varicose Velns udiwll okl 33,60 s
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Clinical Laboratory Tests

blood test determines level of enzymes
cardiac specific to heart muscle in blood; an
enzymes Increase may indicate heart muscle
damage such as a myocardial infarction

serum blood test measures amount of cholesterol
lipoprotein and triglycerides in blood; indicator of
level atherosclerosis risk
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Cardiac Function Tests

catheter is threaded through blood
cardiac vessel to heart; detects
catheterization abnormalities, collects cardiac

Al 3,0 blood samples, and determines
blood pressure inside heart
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cardiac catheterization 4ui 3 %

Cardiac Catheterization

I

; Narrowed artery

Alternative on X-rayi

site /
7

Catheter
insertion site
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Cardiac Function Tests

portable ECG monitor worn by
patient up to a few days to assess
heart activity as person goes
through daily activities

evaluates cardiovascular fithess;
patient exercises on treadmill or
B bicycle with a steadily increasing
el work load; EKC and oxygen levels
are monitored throughout the test

Holter monitor

stress testing
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Holter monitor
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Man undergoing stress test on a treadmill . 2eal) Laal
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Medical Procedures

cardiopulmonary
resuscitation
(CPR)

il BY ety

procedure to restore cardiac output

and oxygenate air for person in cardiac
arrest; uses chest compressions and

artificial respiration
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cardiopulmonary resuscitation
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Medical Procedures

thrombolytic use of drugs, such as streptokinase or
therapy tissue-type plasminogen activator, to
3_iall Jull #3ll | dissolve clots and restore blood flow

« Streptokinase (SK)

« Tissue plasminogen activator (t-PA)
« Urokinase (UK)

« Anistreplase (APSAC)

Plasminogen activator

Plasminogen ————————— Plasmin

Fibrin > Fibrinolysis
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Cardiovascular Pharmacology

Antiarrhythmic | reduces or prevents Tambocor,
b il sl alas | cardiac arrhythmias Corvert

Anticoagulant | prevents blood clot Warfarin,
AT alcas formation Coumadin

Antilipidemic reduces blood cholesterol | Lipitor,
adl Al mils | level Zocor
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Artificial cardiac pacemaker

i ﬂlfdl i mfll Al sl lq
S s |

Pacemaker—;
leads '

Right
- atrium :
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Cardiovascular Pharmacology

a5 lowers heart rate to treat

S hypertension and angina e

blocker L J Inderal

pectoris

Caleiim decreases force of heart beat to

treat hypertension, angina Cardizem,

channel : : :
Al pectoris, and congestive heart |Procardia

PEE failure

7 increases force of heart
cardiotonic |contraction to treat congestive |Lanoxin
heart failure
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Cardiovascular Pharmacology

Cardiotonic drugs

= Drugs which increase the force of contraction of
the heart, are called cardiotonic drugs.

= Classification:

1. Cardiac glycosides 3. Anticholinergic drugs
— Digoxin -Atropine
— Digitoxin -Scopolamine

2. Sympathetic drug 4. Xanthines
-Adrenaline -Theophylline

-Dopamine -Theobromine
-Isoprenaline
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Cardiovascular Pharmacology

Increases urine
production to reduce
plasma volume to
lower blood pressure

Thrombolytic | dissolves existing
5 aall Jla blood clot

Diuretic )

Plavix, Activase
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Cardiovascular Pharmacology

contracts smooth muscle in
wall of blood vessel to raise | Aramine
blood pressure

relaxes smooth muscle in
wall of blood vessel to
reduce blood pressure and
Increase blood flow to
Ischemic area

Vasoconstrictor
e 5 Jalia

Vasodilator Nitro-Dur,

e 5 p 5a Vasodilan
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Cardiovascular Abbreviations

creatine phosphokinase

cardiopulmonary resuscitation

cardiovascular

deep vein thrombosis
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Cardiovascular Abbreviations

lactate dehydrogenase

hypertension

Congestive Heart failure J&isl Q8 ) g8

Swollen,
;:yanotic :
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Thank You
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