— THE CARDIOVASCULAR SYSTEM &

> The Heart -

- finatomy -

The heart is a four- chambered organ enclosed
by the pericardium, a Serous sac that permits
frictionless movement during the cordiac cycle
and respiration. Tt functions as +wo pumps in
sefies : The right heart (RA,RV) pumps blood
1o 4he pulmonary circulation, while the left heart
(LA, LV) pumps blood tothe systemic Circulation.
Blood Aow is directed by four valves - the
ticuspid, mitral, pulmonary and aorfic valves.

+ Physiology -
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Fig. 4.1 The heart chambers and valves.
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The heart works #hrough a coordinated sequence of electrical activation and mechanical
contraction. The SA node inisiates the impuise, producing atrial contraction followed by
ventriculor confraction (systole). Ventricular relaxation (diostole) allows feopening the

AV valves and ventricular filling. The. right heart operates at low pressure 4o perfirse the
lungs, whereas +he left heart generates high pressure 4o Supply +he systemic Circuladion.
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Fig. 4.2 Normal resting pressures (mmHg) in the heart and great
vessels. dias., Diastolic; LA, left atrium; LV, left ventricle; PA, pulmonary
artery; RA, right atrium; RV, right ventricle; sys., systolic.




- The History:
Common preseniing symptoms :
* Chest pain-
1 Intermittent Chest pain:
* Stable angina :
-1ight or pressing sensation, felt diffusely
- may radiate to armsand jaw.
- precipitated by exertion and walking in cold weather.
- pain relieved by rest ond /or GIN.
. lasts for less than 10 minutes.
* Unstable angina :
abiupt onset or worsening of chest pain.
mow occur ak minimal exerfion or at rest.
* Musauloskeletal problems
- may occur atany site of the chest
- vary with posture or specific movements.
- may he associated with tenderness fo palpation.
% Esophageal causes:
Gripping, fight or burning sensation
may radiale to back and arms.
exacerbated by lying Flat and elieved by nitrates buknok rest.

2 fAcute chest pain:

Myocardial Infarction
more_severe and prolonged than angina pectaris.
associated w/ nausea, vomiting, SOB, and angor animi.
Not relieved by rest or nitrales.

Pericardial pain

- constant ant. central chest pain 4hat may rodiale {0 shoulders.

- sharp of stabhing pain.

. exacetbated by lyingdown, relieved by sitting fowards.

. Secondary to viral infk, CTdisease, M ,or aFlef surgury or radiotheropy.

Aortic dissection

-+ abrupt anset of very severe, tearing chest pain.

. associated w/ profound auonomic stimulation.

. predisposing factors : Marfans syndrome.



* Dyspnea

can be acule or chronic with heart failure. being 4he most common cause
in both coses.

Other causes include :
Pulmonary edema—» beer when Siking upright.

PE - better when Iying flot.
Arryhmios
Dyspnea caused by myocardial ischemia — anigina_egquivalent— ocurrsin: females,
elderly, and DM pts.
Orthopnea: dysnea on lying flat — HF pis.
* Palpitations
Unexpected or unpleasant awarness of the heart beating.
1 Exiosystoles 2 Sinus 3 Supraventricular 4 fial 5 Venficular
. / tachycardia +ochycardia fibrillation tachycardia
missed
beat followed / ‘ )J AN
by a stong relieved Regug f Troular Moohor
one Taeren by walking ° w/ polyuria = fn*g{'dse
rigger :
m‘%gl e 0;‘ & lightheadedness frigef
alcohol Y
\lagal manoevers may
elieve.

Syncope is a tansient loss of consciousness due to fansient cefebral hypoperfusion.
causes include postural hypotension , arthythmias, obstiuction to cardiac output.

Presyncope. is a sensation of lightheadedness and impending loss of consciousness
without loss of consciousness.

conditions associated with Syncope :
Hyperiensivecarotid sinus syndrome
Bradyarythmias — AV block [ SA disease — Stokes -Adams atacks
Supraventricular fochyarrythmias
Aottic stenosis or HOCM
Massive PE
Cardiac tumors



* arn! in bed )
+ Unilateral lower limh edema — DVT
il ' — H

=> Past Medical History:
Ask about :
« DM, HTN, Hyperlipidemia
~« Rheumatic fever during childhood
« Recent Dental work

. Connective tissue diseases. eq: Maran: ome

= Post Dig History
Aisk about :
. Drugs that may cause or e e iac ms :
hetablockers —» dyspnea
~ Ca*Channel hlockers — syncope | edema
B, stimulants » palpitations

~2.0TC dngs : NSATDS: angina, edema

- fisk ahout smoking History

h _ Alcohol consumption
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- PHYSICAL EXAMINATION:

_ General examination :
= ABC LOOKS +*
~ A Awert, conscious, otiented ? O connecied 100, ?
B breathlessness? O Odor/ distinct smells?
~ C cyonosed , pale, joundice K obese?
iv lines? ? vious deformities

= Downs gyndlome ! - ASD,VSD

Turnurs syndrome ! Bicuspid aoric valve , corarctation of aorta

Marfor's syndrome - Aortic dissechion
Ankylosing SPondiitis - Aortic dissection

= VITALS

= unmnalgsis

Inspection :
Hands -

-Tarrstaining

- Oyanosis

» Splinter hemonaqe 8 Other nail chanqes /’ =

Tremors

o Si%es oC drug abuse

- fasial plathora



- Rodial Pulses:
Assess the:
Rale
Rythm
\lolume
Character
=> Rale and Rythm:
Normal heart te 50— 95 bpm
Bradycardia <60 J L, Tachycardia >100bpm reqularly irr. Afrial fluter

causes: reqular J \, reguiar <

. medications . sinus tachy irregularly irr. A fib.
- athletic conditioning

. SA/AV dysfunction

=> Volume and Character
large pulse volume eg: aorfic coarctation , thyrotoxicosis, Pregnancy
low puise volume eg: hypovolemia , mitfal stenosis , KE
Radioradial delay — aortic dissection
Radiofemoral deloy— aortic coarctation
Slow fising pulse : severe dortic stenosis
Collapsing pulse: Qortic requrgitation
Pulsus hisferiens — concomitant aortic Stenosis and requrgitation & HOCM
Pulsus alternans ~ aduanced HF
Pulsus paradoxus ~» Cardiac tamponade

+ Blood Pressure:
Measured using a_sphygmomanometer
Interpreted as a 1. Numerical value
2. Location
3. [osition
Hypertention:
Defined os a systolic pressure of 7 140mmtg and/or a diastolic
pressue > Q0 mmig
MosHy asymptomatic and primary ( wy/ no identifiable cause)



- Jugular venous pressure

JVP is estimated by observing +he level of pulsation in he internal
Jugular vein.

JVP reflects the right afrial pressure_and is narmally < 4cm-above
ihe steinal angle

1. Position: lying on 45°angle, pillow under head, head tited 1o left.
2. Tnspection: w/a forch: double inward movement
3. Palpation: Impalpahle
4. 4special maneuvers to insure its intemal jugular not carotid art.
1 JUP T wi expiration & { w/inspifation
2 JUPT w/ ptlying flak 8 ¥ wy siting upright
3 e abdominal jugular reflex
@ Absent JUP when applying pressure at +he rook of the neck
5. Measure height from sternal angle and add Scm — ideally <9 cmH;0
It mignt be elevated in:
HE , PE, SVC obstuction, pericardial effusion.

- Precordium:
foot of the bed: Right side of the patient:
£ symmetry "bilaterat sym. chest rise” 1 Scars "median sternotomy,, thoractomy..”
2 deformities " pectus excavatum, cainatum* @ Masses, swelling
3 Shape "eliptical" 3 Hair distribution
4 breathing pattern "thoracoahdominal® @ dialated veins
S 0CC. muscle use 5 pulse atapex w/ torch
® devices "icd.."
1. Apex beat:

postion: Left St intercostal space, midclavicular line
characler: gently tapping
2. palpaded heave ?
3positions: Rtvent ot Lt parasteral , USD gt Rt parasternal , and Ltvent. at
apex. palpated wi heel of hand.
3. Thills ? are the toctile equivalentof a murmur.
palpated w/ paims of fingers



Locations: Stethoscope:

Diaphram —

Rell— S3,Su, low pitched sounds
eg: Mitral Stenosis

. Nomal Heaft sounds What could go wrong?
@ First heart sound , St
closure of the mittal and tricuspid valves ]
best heard ot apex
@ Second heaft sound , 52
closure of aortic and pulmonary valves Fixed split - ASD
best heard at the Lt. Stemal edge ] Wide split : RBBB, PHTN
spliting is normal during inspiration Reversed spiit: LBBB
Ly A, is lale, Spiiton expiration
- Third heart sound, S3
early diastolic sound - AV opening R vent. filling
best heard at apex
could be normal 8 associated w) Lt vent. failwe and MR

- fourth heart sound, Sy
presystolic, forcefull atrial contraction
always patholagical eg: Lt vent. hypertiophy

. Prosthetic Valve sounds
Louder, higher pitch w/ metallic quality

- Added sounds -
* Opening snap— MS
¥ Ejection Clicks — AS
% Midsystolic clicks — Mitral valve prolapse
% Pericardial rub—> Pericarditis



. MURMURS :

Ejection systolic murmurs -

l findlings:
| ) Slow rising pulse
narrowed normal valve early ejection systolic click
V?E}e hut excess flow  radiation to carotid
\
- Rortic stenosis 20 : Anemia, Fever, pregnancy , exercise ...
- pulmonary Stenasis
. HOCM

note: can mask S2 sound
Pansystolic murmurs

* Mital requrge
% “Tricuspid regurge
% USD — Y DownS syndiome

Late Systolic murmurs
L, Mitral valve prolapse

Y maffan$ syndiome

PDIASTOLC MURHUR@ sy
- Early diastolic . Mid diostolic

Aortic requigitation Mitral Stenosis
« Collapsing pulse

o Wide pulse pressure
o Accompanied by
1) Ejection systolic mumur (1E0V)

2) Austin Hlint muimur ( partial obstuckion
of mitral vale)




> Peripheral Arterial System
* History:
1 Leg pain -
fisymplomatic ischemia
lower limh ischemia is defined as an ankle-to- brachial pressure index of < 0.9
at fest.
The legs are 3 times more affected 4han the arms.

Intermitent claudication

Tt is pain felt in he legs on walking due fo arferial insufficiency.
Tt disappears within few minutes of rest.

Most common symptom of PAD.

Night /rest pain

Night pain patient goes o Steep hut is then woken up 1-2 hours

later with severe pain in the fook.

Rest pain: when blood fow 1 insufficient 40 meet the metaholic
demands of the fissues even at rest.

both are considered a red flog and prompt urgent vascular Surgury.

Tissue loss

- Trivial injuries do not heal
- Gangene develops

. Amputation and /or death.

ficute limh ischemia 6P
ain
allor
aralysis
araesthesia
ulselessness
erishing cold

Compartment Syndrome
V perfusion due fo T pressure in fascial compatments of limb

- causes: trouma g reperfusion injury



@ Abdominal pain
Mesenteric ischemio.

bu embolus from Jrhe heart.

Ahdominal aorfic aneurysm
. dialation >1507

- abdominal or back pain , but usually asympromatic

- Tupture — pain , pulsatile mass, Syncope & SHOCK ¥

@ Digital ischemia
= Blue foe syndrome
= \asospastic 8: aund nh
1__pallor 2 oyanosis 3 Reactive hyperemia
{’~ Roynaunds disense
2> # Jyndiome

- Physical Examination:

Evposure: bilateral Lower limbs
Inspection:
ir loss, Shiny skin, discoloration, uleer iscription cl ' ' ins
nail changes, hetueen foes.
Palpation
@ Tendemess
@ Edema (w/ thumh)
@ Temperature
@ Capilary refll
® Dulses: 1. Dorsalis Pedis (Porsifiex fo locale fendon— loteraltot)
2. Popliteal
3. Posteriof fihial
® Ask pt 1o sit stil for reackive hyperemia
* Spedal tests
t (rise | 2 min and 0 I

ers
Measure the ankle : brachial pressure index




> Peripheral Vienous System

+ History

@ Pain 2 Limb Swelling @ Skin changes
-\laricose veins : aching leg + gssociated w/ L1 venous | LAY \lenous
discomfort, itching (T w/ standing) disease. \ HTN
v’ Varicose \
- OVT: pain and fenderness 3 Upper limb DUT : arm Swollen eczema biown
r\) discoloration
(usually the colf) and skin oyanosed 2 motted.  red, drv |
- Superficial ¥hrombophlehitis : red, * Symploms evacerhated by 32 / V\
polpable, painful area Activity /
. \laricose ulcexation: painless / /
Y V4
Chvonic venous /
insuFFicienaf
v
hluish hpodefmahsclerosis
discoloration red, purple discoloration
+induration
The Bnd )
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