CCC- Cardiovascular

	HYPERTENSION

	Def
	BP- >140 systolic / > 90 diastolic

ESSENTIAL HYPERTENSION accounts for hypertension without demonstrable cause

· Accounts for 95% of cases of hypertension.

· 3 stages of hypertension are as follows:

	
	
	Systolic mmHg
	Diastolic mmHg

	
	STAGE 1 – MILD
	140-159
	90-99

	
	STAGE 2 – MODERATE
	160-179
	100-109

	
	STAGE 3 – SEVERE
	>180
	>110

	
	SECONDARY HYPERTENSION caused by a clearly determined pathogenesis eg. Kidney disease. (5% of pop)

PAROXYSMAL HYPERTENSION caused e.g. by stress

MALIGNANT HYPERTENSION possible medical emergency caused by pre-capillary arteriolar auto regulation

PREGNANCY INDUCED HYPERTENSION

	PP
	· 40% of the population in the UK

	Risk
	Cant ( 
	Socioeconomic, Age, Dm, Sex, Atherosclerosis, Genetics, Race

	
	Can (
	OH, Drugs, Exercise, NaCl = SAD SAG RODEN

	2ndry Cause
	Coarction of aorta

	
	Renal



	· Chronic renal failure

· Glomerulonephritis

· Pyelonephritis

· Diabetic nephropathy

· Renal artery atherosclerosis / stenosis 

· Renal artery embolism

	
	Endocrine


 
	· Cushing's syndrome  (+ Steroids)

· Phaeochromocytoma (Tumour of  adrenal medulla, secreting adrenalin +/- others)
· Acromegaly 

· Diabetes mellitus 

· Hyperparathyroidism

	
	Eclampsia

	
	Pill / phaeochromocytoma

	Path
	PROGRESSION OF ATHEROSCLEROSIS

Dyslipidaemia (Excess Cholesterol)

+ Hypertension
+ Smoking (CO causes tissue hypoxia)

(
Injury to endothelium encourages Monocytes (WBCs) to migrate from bloodstream & bind to wall of the artery

(
Low Density Lipoproteins are taken up by the macrophages from the plasma forming Foam Cells (Fatty Streak)

(
Fibrous Streak

	S&S
	Radiofemoral delay, enlarged kidneys, abdominal bruits, 4th HS, obesity

	DDx
	See above

	Inv / Dx
	Blood Pressure
	( BP ≥ 2 subsequent clinics (take 2nd reading at end of consultation)

	
	Urinanalysis
	Estimating CV risk (Tests may help ID Dm, evidence of (BP damage to heart and kidneys, & 2o causes of (BP e.g. as kidney disease [protein])

	
	U+Es
	· 

	
	Glucose
	· 

	
	Serum Cholesterol
	· 

	
	ECG
	· 

	Mx
	Correct Risks…Then drugs:

	· ( Salt = ( 2-3 mm in pts with (BP (up to 10mm in 25%)

· ( Aerobic exercise (3-5 / 52) = ( 3-5 mm (up to 10mm in 30%)

· ( Calories = ( 5-6 mm (up to 10mm in 40%)

· Combining exercise and diet = ( 4-5 mm (up to 10mm in 25%)

· ( Stress / ( Relaxation = ( 3-4 mm (1/3 ( by up to 10mm)

· ( Alcohol = ( 3-4 mm (up to 10mm in 30%)

· ( Caffeine (>5 cups / day ) = ( 1-2 mm

· Offer Drug Tx to Pts with persistent BP of ≥160/110 or those at CV risk ≥140/90
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	a) B blocker to pts <55 with mod ( BP if just one drug.
b) (( FHx of NIIDM, ( glucose tolerance (FPG ≥ 6.5 mmol/l), BMI ≥ 30, S. Asian / African-Caribbean

c) B Blocker (unless risk of new onset Dm, instead ACEi ).
d) ARB if cough from ACEi.

e) Ca Blocker C/I in HF.
f) Consider B Blocker / ACEi depending on which pathway.

	( D ( B ( C ( A    (… if risk of Dm:  D ( A ( C ( B) Ref: NICE Aug 2004

	
( A- ACE Inhibitor

( B- Beta Blocker

( C- Ca Channel Blocker

( D- Diuretic
	Lisinopril

Atenalol

Nifidipine

Bendrofluazide

	Comp
	HT Encephalopathy, Renal failure, Hypertensive Retinopathy

	
	Hypertensive Retinopathy Grading:
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	1
	Arteriolar Thickening, Tortuosity & ( Reflectiveness (silver wiring)

	
	2
	Grade 1 +constriction of veins at arterial crossings (AV nipping)

	
	3
	Grade 2 + evidence of retinal ischaemia (flame shaped / blot [aka micro] haemorrhages & cotton wool exudates [small white dense deposits of lipid])

	
	4
	Grade 3 + Papiloedema


	HEART FAILURE

	Def
	· When CO and BP are inadequate to meet the body’s demands

	PP
	· 1% in 50-59 year olds

· 5-10% in 80-89 year olds

	Cause
	( CONTRACTILITY

· Myocarditis (especially OH), MI

VENTRICULAR OUTFLOW OBSTRUCTION

· Hypertension / aortic stenosis / pulmonary hypertension / pulmonary valve stenosis
· ( Pressure Load ( Hypertrophy ( Dilation
VENTRICULAR INFLOW OBSTRUCTION

· Mitral tricuspid stenosis, constrictive pericarditis, massive PE (no blood from lungs)
VENTRICULAR VOLUME OVERLOAD

· Regurgitation (includes rupture in endocarditis)

· ( Vol Load ( Dilation
ARRYTHMIAS

· AF, tachycardia myopathy, 3o Heart Block

· Fast ( Poor filling ( ( CO ( Shock

· Slow ( Low rate ( ( CO ( Shock

HIGH OUTPUT

· Anaemia, thyrotoxicosis, septicaemia, Paget's disease of bone, and arteriovenous fistulae

	Risk
	(BP / smoking / Dm / OH

	S&S
	ACUTE HEART FAILURE

SOB, Frothy pink sputum, cold clammy skin, tachycardia, low BP, lung crepitations, (JVP, 3rd HS, confusion.

CHRONIC HEART FAILURE: SYMPTOMS

LHF: SOB, ( Exercise tolerance, PND, Orthopnoea, Malaise, Oliguria, Uraemia

CHRONIC HEART FAILURE: SIGNS

LHF: Laterally displaced apex beat, 3rd HS, tachycardia, lung crepitations

RHF: (JVP, hepatomegaly, Peripheral oedema

GENERAL:

Signs of lipo-proteinaemia (Xanthalasma [fatty deposits around eyes] & Corneal curving), Signs of hyperthyroidism (exopthalmos, lid lad, lid retention)

	DDx
	LHF: Asthma, Pneumonia, Anaemia, Hyperthyroidism

RHS: Nephrotic Syndrome, Chronic Liver disease

	Inv / Dx
	FBC
	· Detect anaemia (may exacerbate / precipitate HF).

	
	U+Es
	· As baseline & exc renal impairment

	
	Alb
	· 

	
	TFTs
	· Hyper/Hypothyroidism may exacerbate/precipitate HF

	
	LFTs
	· Hepatic congestion & may indicate possibility of OH- cardiomyopathy

	
	Urine
	· Suspect renal impairment if proteinuria / haematuria detected

	
	ECG
	· Acute ischaemia, arrhythmias, LVH, LBBB, or prior MI

	
	CXR
	· Alveolar effusion, B kerley lines, Cardiomegaly, Dilated upper lobe vessels, Effusions

	
	Echo
	· Performed in all with suspected HF to confirm Dx & exc underlying causes (e.g. valvular heart disease).

	Tx
	Acute Mx: O2, Sit Up, Diamorphine, DC Cardioverison, Vasodilator

	Mx
	Mx: HT, Dm, Smoking, Obesity, Hyperlipidaemia

	
	New York Heart Association: Physical Activity Grading:

1. No limit; ordinary physical activity ≠ undue fatigue / palpitation / dyspnoea

2. Slight limitation; comfortable at rest, but ordinary activity ( fatigue / palpitation / dyspnoea

3. Marked limitation; comfortable at rest, but < ordinary activity ( fatigue / palpitation / dyspnoea 

4. Unable to carry out without discomfort; S+S of cardiac insufficiency at rest.

	
	Asymtomatic/mild:Consider ACEi alone.Otherwise: DAB DDDs!

	
	( Diuretic*
( ACEi

( Beta Blockers

( Diamorphine**

( Diuretic (K+ Sp)

(( Digoxin***)
	Furusomide

Captopril

Carvedilol

+ Antiemetic

Spironolactone

Digoxin
	( S&S

( Morb & Mrt
( Morbidity

( Morbidity

( S&S
	1-4

1-4

3-4

2-4

	
	* Due to vasodilating effects in lungs. Diuretic action takes time.

** Dilates pulmonary veins ( ( SOB and ( work of heart

*** Give with caution if the above fail

	
	Additional Tx for severe HF:

· Loop diuretic + Thiazide diuretic, Nitrate Vasodilator

	
	( CABG

( Heart Transplant

( Beta B allowed in HF since contraction is ( due to –ve chronotropic effect (Longer Diastole).

	Comp
	Hypo / Hyperkalaemia, (Liv Function, thromboembolism, arrhythmias

	Prog
	As bad as many cancers: 10-50% mortality over 1 yr


	ANGINA

	Def
	Chest pain occurring 2o to inadequate delivery of O2 to heart muscle.

	PP
	· 

	Cause
	Family history, Lipids, Age, Sex, Homocystinaemia, Blood pressure, Obesity, Diabetes mellitus, Inflammation (raised CRP)/ Increased thrombosis, Exercise, Smoking…FLASH BODIES

	Path
	Coronary Atheroma is by far the main cause …however the S&S may also be a manifestation of: Aortic valve disease, Hypertrophic cardiomyopathy WHENEVER imbalance b/w O2 supply & demand

	
	Unstable plaque
	( Ruptures
	( Complete block
	( Infarct

	
	Unstable plaque
	( Ruptures
	( Incomplete block
	( Unstable angina

	
	Stable plaque
	( Exercise
	( ( Narrowing
	( Stable angina

	S&S
	Pain: Central chest

· …Precipitated by exercise, emotion, stress, ( meals

· …Precipitated by lying flat = DECUBITUS Angina

· …Precipitated by vivid dreams = NOCTURNAL Angina

· …Relieved by rest

· Radiating to arms, neck, jaw, abdomen

	
	Symptoms of Stable (S) and Unstable (R) Angina

	
	Sudden onset

Substernal

Spread to right or left arm or both

Squeezing

Short duration

Sublingual GTN relieves
	Recent origin

Resistant (progressive) angina

Rest angina

Recurrent angina (in early postinfarction period.)

	DDx
	See DDx: Chest Pain
	

	Inv / Dx
	ECG
	· ST(

	
	Exercise ECG (/ Thallium scan…Dobutamine)
	· Bruce protocol (step wise approach) 

· Indications: Too much Drug Tx or no response. Unstable Angina. Prev MI, Strong FHx IHD.

· Positive if: ST(, T inversion, Arrhythmias.

	
	Coronary angiography
	

	MANAGEMENT

	( Antiplatelet
	Aspirin
	1. Stabilises plaques

2. ( Recruitment of > platelets

3. ( HMGCoA ( ( Lipids

	( B Blocker
	Atenalol
	-ve Chronotrope ( ( O2 in Diastole

	( Nitrate
	GTN
	( Preload, ( Afterload, Dilates Coronaries ( ( O2

	( Ca Antagonist
	Amlodipine
	Smooth muscle relaction ( -ve chronotrope, -ve inotrope

	( Statin
	Statin
	

	( Potassium channel activator
	Nicorandil
	

	You learn your ABCs at NPS! [Newcastle primary school]

	(      (     (
	PCTA
	CABG

	Full Name
	Per Cutaneous Transluminal  Coronary Angioplasty
	Coronary Artery Bypass Grafting

	Indication
	Poor response/ intolerance to Above Therapy
	Failed/ unsuited to Angioplasty

	Death
	0.5%
	1.5%

	MI
	2%
	10%

	H Stay
	12-36 hours
	5-8 days

	Return to work
	2-5 days
	6-12 weeks

	Recurrent Angina
	30% at 6 months
	10% at 1 year

	Repeat Revascularisation
	20% at 2 years
	2 % at 2 years

	Neurological complications
	Rare
	Common (30-80% have short term memory loss until 6 months)

	Other Complications
	Emergency CABG

Vascular Damage related to access site.
	Diffuse Myocardial Damage

Infection (Chest, wound)

Wound Pain

	Prog
	8% Unstable Angina mortality over within 6/12 (MI:12%)


	MYOCARDIAL INFARCTION

	Def
	· Myocardial necrosis caused by acute occlusion of a coronary artery due to plaque rupture or thrombus.

	PP
	· 5/1000 per year

	Cause
	· See Angina

	Path
	· Almost always due to formation of occlusive thrombus at site of rupture or erosion of atheromatous plaque in coronary artery.

· Thrombus often ( spontaneous lysis over next few days, although by this time irreversible myocardial damage has occurred.

· Histological ( include acute inflammation & necrosis, which is gradually replaced by granulation tissue & collagenous scar.

	S&S
	· PAIN: Prolonged tight / crushing (usually > severe than angina) radiating to Chest, Throat, Arms, Epigastrium, Back

· ANXIETY- Fear of impending death

· N&V, SOB, COLLAPSE/ SYNCOPE

	
	· Sympathetic Activation

· Pallor, Sweating, Tachycardia

· Vagal Activation

· Vomiting (may also be stimulated by opiates), Bradycardia

· ( Myocardial Function

· Hypotension, oliguria, cold peripheries

· Narrow pulse pressure

· ( Raised JVP

· 3rd Heart Sound, Quiet 1st Heart Sound

· Diffuse Apical Impulse

· Lung Crepitations

· Tissue Damage: Fever

· Complications: Mitral Regurgitation, pericarditis

· Also: ( or ( in pulse, Low grade pyrexia

	DDx
	See Angina

	Inv / Dx
	FBC
	· Anaemia, WCC (

	
	U&Es
	· Find Baseline for drug Mx (RF?)

	
	Lipids
	· Cant’ test until 6/52 afterwards otherwise.

	
	Glucose
	· 

	
	ECG
	· ST elevation (B)

· ( in size of R wave (C)

· Q wave- in transmural [full thickness] infarcts

· T wave inverts- Persists after ST segment has returned to normal

	
	
	· Anterior MI:      Normal changes in ...
· Lateral MI:       Normal changes in...
· Posterior MI:    R wave in I.
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	Cardiac Enzymes
	· CK

· Begins to rise at 4-6 hours, peaks at 12 & falls to N within 48-72.

· Troponins T and I

· Peak at 4-6 hours

· Remain elevated for up to 2 weeks.
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	CXR
	· Pulmonary Oedema +/- cardiomegaly

	Tx
	LIFESTYLE MODIFICATION:

· Smoking, Exercise, Diet, Weight Control, Lipid Lowering (aim to ( total cholesterol to 5.0 and LDLs to 3.0 with statins)

	
	EMERGENCY TX: (O BEAM GAS A)

O2
Bedrest & Bloods (See above)

ECG

Aspirin
Morphine + Metclopramide + Paracetamol (Due to headache)

GTN

Atenalol
Streptokinase (Alteplase)
ACEi- Lisinopril  …remodelling of heart.

*  Not if BP very low: 80/30

** If Inf MI / > 65 ( Streptokinase. If Ant MI ( Alteplase

	
	INDICATIONS FOR THROMBOLYSIS INCLUDE:

· CHEST PAIN consistent with myocardial infarction

· ECG = STEMI: ST( > 2mm ( 2 contiguous chest leads (>1 for limbs);

· ECG: LBBB; ST ( + R wave (V2 & V3)

· TIME: From Onset: < 6hrs most benefit; 6-12 still important; >12 diminished benefit.

· AGE: < 75 years (clear-cut benefits); > 75 yrs (fewer benefits)

	
	CONTINUING TREATMENT

· Continue Monitoring: ECG, Sats, BP, Urine Output (How well is heart working to perfuse kidneys).

· Checking for complications:

· Arhythmias

· HF S&S: Tx- O2, Diuretics, Nitrates, Morphine (Vasodilator, ( Elasticity of vessel, Analgesia), Inotropes (Dibutamine).

· Murmurs: Eg. Papillary muscle dysfunction ( Pan Sys Murmur

	
	FURTHER MANAGEMENT

· Aspirin

· ACEi (( if ( BP, RF)

· Atenalol (( if Asthma, (HR, (BP, Hypoglycaemia- S&S masked)

· Statin

· Exercise ECG in 6/52… If ischaemia ( Angiogram…If poor ( Sx (See angina Mx)

	Comp
	· Death
· Stroke- from thrombus forming on endocardium
· Pericarditis- A few weeks after full thickness MI: Dressler’s Syn
· Rupture- leads to cardiac tamponade
· Embolism & Thrombus- + ST from mural thrombus
· Aneurysm…of LV: late complication. ST continues past normal.
· Dysrhythmias
· Sinus Tachycardia

· Ventricular Ectopics

· Ventricular Tachycardia

· Ventricular Fibrillation- Early and common
· Heart Block

· Bundle Branch Block

· Shock

	Prog
	· Worse for anterior > inferior infarcts
· > Deviation = worse prognosis

· 12% MI mortality within 6/12 (Unstable Ang: 8%)

	Rehb
	2nd Day
	Sit in Chair

	
	3rd Day
	Walk to toilet

	
	5-7th Day
	Return Home

	
	4-6 Weeks
	Return to Work, Return to Driving


	PERICARDITIS        

	Def
	· Inflammation of the pericardium

	PP
	· Common. Most common cause is viral, esp coxsackie viruses.

	Class

B

U

M

M
O

T

V
	Viral
	S&S: Sudden onset, typically in young adults, lasting several weeks.

Path: Coxsackie B

Prog: Good, although recurrences do occur.

	
	Bacterial
	Rare comp of septicaemia / pneumonia.

Mx: ABx +/- Surgical drainage.

Comp: May be fatal.

	
	Tuberculous
	S&S: N S&S + Low-grade fever, malaise, weight (.

Dx: Requires pericardial aspiration. Effusion is usually serous but may be bloody.

Tx: Standard anti-tuberculous chemotherapy.

	
	Uraemic i.e. Renal F
	S&S: Rare and usually remains asymptomatic.

Path: Severe untreated uraemia and disappears with dialysis. Related to the blood urea level.

	
	MI (Dressler's)
	S&S: Develops 2 - 10 /52 after MI or Heart Sx.
S&S: N S&S + Low grade fever +/- Tamponade

Path: Inflammation due to autoimmune reaction to myocardial neo-antigens.

PP: 1:5 with MI ( recurrence of chest pain within few days, most commonly after an anterior MI. 

	
	Malignancy
	Path: Neoplastic infiltration of pericardium e.g. Breast, Bronchus
Dx: Microscopy of pericardial aspirate

	
	Others
	· Hypothyroidism

· Hyperuricaemia

· Trauma

· RhF, SLE, RA, PAN

· RadTx; Drugs: Procainamide, Hydralazine;

	S&S
	CHEST PAIN (most characteristic symptom):

· Sharp and well localized
· Relieved by leaning forward
· May radiate to left shoulder, or down arm or into abdomen
· May be a pleuritic element - pleuropericarditis

	
	POSSIBLE SIGNS INCLUDE:

· Pericardial rub, heard at left sternal edge, and may be transient

· Signs of RVF, e.g. Dependent Oedema

· PULSUS PARADOXUS: ( Systolic > 10mm during inspiration

· KUSSMAUL'S SIGN ( JVP on Inspiration

	DDx
	· 

	Inv / Dx
	ECG
	Saddle shaped ST ( in all leads without reciprocal ST (

	
	CXR
	Globular cardiac enlargement may be present

	
	Echo
	Confirm presence of an effusion

	Mx
	· Treatment of any underlying disorder. Other features include:

· Analgesia with NSAIDs, e.g. indomethacin or ibuprofen

· large pericardial effusions comp by HT ( Aspirate under ECG and echocardiographic monitoring and cardiac Sx backup

· Aspiration of pericardial effusion may also be required for Dx.


	STROKE

	Def
	Syndrome of rapidly developing S&S of focal (or global) disturbance of cerebral function with S&S lasting >24 hrs or death with no cause other than vascular origin i.e. Resulting from lack of O2 to brain.

	PP
	· 3rd most common cause of death (#1:(, #2:IHD)

· 3.5 / 1000 > 45s, 10 / 1000 > 75s per year

· Ischaemic Stroke (IS): >80%  Haemorrhagic Stroke (HS): <20%

	Risk &
Cause
	· IS Risk =FLASH BODIES +OH + COC+ Previous CVA + Polycythaemia + AF.
· IS Cause: Atherosclerosis (40%), Small vessel disease (25%), Embolic phenomenon [carotid a bifurcation/ LV / LA] (30%), Thrombophilia, Hyperthrombocystinaemia, Carotid dissection.

· HS Risk= (Age, (BP, OH, Familial & Clotting disorders

	Path
	TEMPORAL (ie. Time related…nothing to do with temporal lobe!)

	
	GRADUAL STROKE: Grad ( intellectual function (dementia) +/- sensorimotor limb deficits / gait disorder

	
	ACUTE FOCAL STROKE: Sudden focal deficit

· TRANSIENT / TIA

· Deficit recovered in 24hrs.Almost always IS.

· 13x risk of stroke within 12/12

· COMPLETED

· Focal deficit presented and not worsening. 

· 85% infarct / 15% haemorrhage.

· PC: Headache (+ Vomit = Haemorrhage)

· EVOLVING

· Continues to worsen after 6hrs.
· Often due to occlusion of cerebral A.

	
	PATHOLOGICAL

	
	CEREBRAL INFARCT

Thrombus / Emboli (eg. From atheromatous plaque or result of AF)( occlusion ( anastomotic channels (damage ( mech) (  vasodilation (damage ( mech) ( ischaemia ( Infarct / TIA

	
	HAEMORRHAGE

Rupture of Intercranial (Charct-Bouchard) microaneursm (as in most cases of HT pts) ( Explosive entry of blood into parenchyma ( neurons structurally disrupted and white matter fibre tracts split apart ( immediate cessation of function into that area.

· INTRACEREBRAL

· SUBARACHNOID

	S&S
	GENERAL

· Acute onset of focal neurological deficits: Of pts presenting to A&E with new focal deficits, 95% are of vascular origin.

· S&S Vary by area of circ affected: ( Relate to Homunculus:

· Ant CA ( Legs [median cerebrum].

· Mid CA ( Trunk…Arm…Head [lateral cerebum]
· NB: Stroke pt does not N present with LOC.

· Signs of Embolus Source: Carotid bruit, Heart murmur, Irregular Heart beat.

HAEMORRHAGIC:

· Thunderclap headache + Vomiting (After Injury / exercise / sex)
· Distressed, Irritable, Photophobic, Neck stiffness, Hemiparesis, Aphasia

	CAROTID ARTERY

(

	ANTERIOR Cerebral Arteries
	MIDDLE Cerebral Arteries

	(
	(

	Cerebral Hemispheres

(Frontal & Median)
	Cerebral Hemispheres

(Lateral)

	Occlusion ( 

· Legs: Contralateral weakness, numbness. 

· +/- Arms: Milder S&S.

· Face: Sparing
	Occlusion ( 

· Arms: Contralateral hemiplegia, sensory loss

· +/- Legs: Contralateral hemiplegia

· Face: Contralateral sensory loss

· Speech: Dysphasia

· Visual: Visuo spatial disturbance. Sometimes contralateral homonymous hemianopia.

	

	LACUNAR INFARCTS (within cerebrum)

(Less mortality / morbidity than rest)

(
(Area of infarct within region of single perforating a. May be silent). Occlusion ( Pure motor / sensory stroke, Pure sensorimotor stroke. Ataxic hemiparesis

	

	VERTEBRAL / BASILAR CIRCULATION

	(

	POSTERIOR Cerebral Arteries, CEREBELLUM, BRAINSTEM

	(

	Occlusion ( Vision: Hemianopia, Cortical blindness, Diplopia, Nystagmus, Vetigo, Hemi / Quadriplegia, Uni / Bilatreal sensory S&S, Cerebellar S&S, Hiccups, Dysarthria, Dysphasia, Coma. (Upper Brainstem infarct ( Locked in Syndrome).

	

	POSTERIOR Cerebral Arteries

(in particular)

(
Occipital Lobe
	LATERAL MEDULLARY SYNDROME: (Occlusion of 1 vertebral a or posterior inferior cerebellar a) (

	· 
	Occlusion ( Lateral medulla & inferior surface of cerebellum infarct:

· Sudden Vertigo & Vomiting

· Dysphasia, nystagmus, ipsilateral ataxia, paralysis of soft palate, ipsilateral Horner’s syndrome, facial numbness, ( gag reglex.

· On opposite side: ( Pain / Temp sensation

	Occlusion ( 

· Many effects including homonymous hemianopia
	

	DDx
	Seizure, Cardiac Disease, Hypoglycaemia, Syncope. Renal / Hepatic F, Drugs, Migraine, Labyrinthan disorders, Intracranial Mass / tumour / abscess, Psychogenic.

	Inv / Dx
	Hx & Clinical

	
	CT (/ MRI)
	· Rule out Haemorrhage

· IDs site of lesion: Infarcts appear as low density areas (dark), blood appears more dense (white)

· IDs conditions mimicking stroke: Cerebral tumour, abscess.

· MRI: > Sensitive than CT (Esp in early course & Posterior fossa events)

	
	Glucose
	· Exclude hyper / hypoglycaemia

	
	U&Es
	· 

	
	FBC
	· IDs polycythaemia

	
	INR
	· If taking Warfurin

	
	ESR
	· Raised in few cases of endocarditis, vasculitis

	
	INR
	· Clotting may be (

	
	ECG
	· AF, MI

	
	Hypertension
	· Look for Retinopathy & Enlarged Heart

	
	Echo, Cardiac US, Carotid Doppler

	
	CXR
	· Later to Inv aspiration pneumonia, dysphagia.

	Tx
	O2, Check BP, Source of emboli?
(
Assessment of swallowing (If poor ( NBM, IVI, S&L Tx, Consider enteral feeding with NG tube @ Day 3-4)

(
Aspirin (NOT IF HAEMORRHAGIC) 300mg Od within 48hrs. Then 75mg after 14 days [Clopidogrel is previously Mx with Aspirin 75mg]
(
Stop all other antiplatelet drugs and Warfurin

(
Keep hydrated & oxygenated. TED stockings to affected limb (unless peripheral vascular disease)

(
Monitor physiological variables: Aim for BP<140/85 (<150/90 acceptable) using Thiazide / Perindopril combo (Ramipril for DM). Not set in stone ( continue Tx if already on HT drugs.
(
Watch for S&S of complications

· May give Insulin? ( Glucose to < 7 (IS ( ( glucose ( ( anaerobic production of lactic acid in ischaemic penumbra ( ( infarct size)

· (: No place for Warfurin (at least not until Day 14) / Heparin (due to bleeding risk). Thrombolysis only within 3 hours of S&S ( Reserved for specialist centres.

· (: 70-99% Carotid artery stenosis ( Carotid Endarctoectomy

	Mx
	· Aspirin: 75mg (or Clopidogrel)

· Simvastatin: If total cholesterol > 3.5

· Good glycaemic control of Dm

	Prog
	· ¼ Die before leaving H.

· ¼ Transferred to Nursing Homes / Rehabilitation Units.

· ½ Discharged Home

· Immediate mortality of aneurismal haemorrhage is 30%

	Comp
	Chest infection- esp from Asp Pneumonia, DVT / PE, Sepsis, Dehydration, Hyponatraemia, Hypoxaemia, Seizures, Hyperglycaemia, Frozen shoulder, Pressure sores, UTI, Constipation


	CARDIOMYOPATHY- DILATED

	Def
	Dilation & impaired contraction of left, (& sometimes right) ventricle

	PP
	· Incidence: 20/100 000 in US and Western Europe.

	Cause
	Specifics unknown, but…
· OH

· Inherited autosomal dominant trait (25%)

· Inherited single gene mutation

· Inherited X linked diseases (eg. Duchenne) have > association.
· Virus: Late reaction to myocarditis. (10% HIV pts)

	Path
	Left ventricular mass (, but wall thickness is Normal / (.

Histological(: myofibrilliary loss, interstitial fibrosis, T cell infiltrates.

	S&S
	· Heart F
· Fatigue, SOB, Pulmonary oedema, RVF, Emboli, AF, VT.

	
	· ( Pulse, ( BP, ( JVP, Diffuse apex, S3 gallop, Mitral / Tricuspid Regurg, Pleural effusion, Oedema, Jaundice, Hepatomegaly, Ascites.

	DDx
	Coronary A disease, 

	Inv / Dx
	Exclude DDx
	· Only then may DCM be Dx.

	
	ECG
	· Non specific (

	
	Echo
	· Globally dilated hypokinetic heart with ( ejection fraction.

	
	CXR
	· Cardiomegaly, Pulmonary Oedema

	Mx
	Treat as in Heart Failure.

Bed rest. Diurects, Digoxin , ACEi, Anticoagulation.

	Prog
	Variable. Cardiac transplant may be indicated. 40% Mortality in 2 yrs.


	DEEP VEIN THROMBOSIS

	Def
	· THROMBOSIS: Inappropriate activation of haemostasis that causes thrombus inside a blood vessel. This may cause OCCLUSION or may EMBOLISE and move elsewhere.

· EMBOLUS: Undissolved material traveling in +/or impacting on vascular system. Can be solid, liquid or gas. (Thrombus, Amtiotic Fluid, Air)

	PP
	· 

	Cause
	Risk Factors covered by Virchow’s triad:

· ( In BLOOD FLOW: From stenosis / turbulence: Platelets come into contact with vessel wall and clotting factors accumulate.
· ( In BLOOD COMPOSITION (e.g. hyperviscosity / procoaguability))

· ( In BLOOD VESSEL WALL (atheroma, vasculitis). > Important for arterial clots, whereas 1st 2 are > important in veins.
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	S&S
	Mottled red, localised swelling, 

	
	Dilated superficial veins (deep vein supply blocked)

No obvious demarcation as in Cellulitis

	DDx
	· Arthirits- Bakers Cyst (cyst in knee joint; may rupture ( fluid into calf ( similar S&S to DVT with stretched & swollen skin)

· Cellultiis, Trauma, Insect Bite

	Inv / Dx
	Clinical (not Dx)
	· Check for infection: Feel groin nodes

· Signs of trauma / bites / entry in b/w toes (Cellulitis)

	
	FBC
	· HB? Need to know if anticoagulant Tx

· Platelets: ( clotting?

· WBC: Cellulitis?

	
	US
	· Doppler

	Tx
	· ANALGESIA: Paracetamol

· COMPRESSION Stockings and ELEVATION

· HEPARIN: 5/7 (Unfractionated / LMWH)

· WARFURIN:  3-6/12 Adjusted according to the PTT.

· Mech: ( Liv Production of Vit K. To Reverse Tx with Vit K. If Acute Tx with FFP (12 hrs for Vit K to act.)

· THROMBOLYSIS (Streptokinase): Indicated only where viability of limb threatened i.e. phlegmasia caerulia dolens.

	Comp
	10-20% extend proximally, 1-5% ( fatal PE


	INFECTIVE ENDOCARDITIS

	Def
	· Fever + New Murmur =  Endocarditis until proven otherwise
· ( Used to be called SABE: Sub Acute Bacterial Endocarditis

	PP
	· Left Sided is much more common.
· Right sided predisposed to in IVDUs

· M>F. Median age 54.

· Mitral > Aortic > Tricuspid > Pulmonary (i.e. Most proximal circulation to lungs.)

	Risk
	· Preexisting Heart Disease, IVDU

	Class
	· N Valves: 50% all endocarditis. Acute course. ( Acute Heart F.

· Abnormal Valves: Subacute course.

	Cause
	BACTERIA:

· Any cause of bacteraemia

· UTI, Respiratory Infection, Colonic CGB Disease, Skin disease, Fractures
· Mouth: Anaerobic Prophylaxis: Metronidazole

· Dental Sx

· Gastrointestinal: Gram –ve Prophylaxis: Gentamycin

· GI Sx, Endoscopy, Cystoscopy, Urinary catheterisation?

· All Else: Gram +ve: Amoxicillin / Flucloxacillin

· IV Cannulation? Abortion? 

· Organisms:

· Streptococcus viridans (35-50%);     Prosthetic Valves

· Enterococci (10%);

· Staph aureus (20%) / epidermis;      Normal Valves

· Diptheroids; Microareophillic Streptococci. HACEK.
FUNGI:

· Candida, Aspergillus, Histoplasma

OTHERS:

· SLE, Malignancy.

	S&S
	Fever, Malaise, Rigors, Night Sweats, Weight (, Abdo / Back pain.

	
	· Clubbing, Anaemia, Splenomegaly,

· S&S Of:

· Renal F, Heart F, Heart Block
· Heart Murmur:

· New or changing.

· Vascular Phenomenen:

· Conjunctivae petechiae, Splinter nails, Janeway lesions (painless haemorrhagic plaques on palms / soles)

· Immunologic phenomena:

· Osler’s nodes (red, painful nodular lesions on toes / fingers), Roth’s spots (Septic emboli ( pale retinal lesions surrounded by haemorrhage)

· Other: Septic emboli may also ( brain (stroke), kidney (haematuria).

	DDx
	

	Dx
	Dukes Criteria: If 2 Major OR 1 Major + 3 Minor OR 5 Minor

	
	MAJOR
	· +ve Blood Culture for typical organisms on 2 cultures OR persistently +ve B Cultures e.g. 3 x > 1/2 hrs apart

· Endocardium involved: +Ve Echo (vegetation, abscess, dehiscence of prosthetic valve) OR New valvular regurgitation (( in murmur not sufficient)

	
	MINOR
	· Predisposition (Cardiac lesion, IVDU)

· Fever >38oC

· Vascular / Immunological Signs.

· +Ve Blood culture that does not meet major criteria.

· +Ve Echocardiogram that does not meet major criteria.

	Inv / Dx
	Bloods
	· Normocytic normochromic anaemia

· ( WCC, ( Platelets, ( Ferratin, ( CRP (All inflammatory markers)

	
	Urine
	· Microscopic haematuria

	
	Blood C
	· Before ABx (Take when Temp (). Do x 3 from different sites. 10% are culture –ve.

	
	CXR
	· HF if damaged valve: (See Cardiac F CXR). Not enough time for LVH unless already there

	
	Echo 1
	· Trans Thoracic: Only shows veg if > 2mm.

	
	Echo 2
	· Trans Oesophageal: > specific for vegetation.

· A & M valves usually affected (( flow). Tx with Valve Replacement.

	
	ECG
	· Prolonged PR Interval at regular intervals.

	Tx
	2-4 Weeks ABx usually needed. Adjust according to C+S

	
	Empirical: 
	Big Giants r Friendly: Benzylpenicillin [Vancomycin if Allergic…SE: Renal F] + Gentamycin (+ Flucloxacillin if acute)

	
	Staphylococci
	Benzylpenicillin ( Amoxicillin ( Gentamycin

	
	Streptococci:
	Amoxicillin + Gentamycin

	
	Enterococci
	Flucloxacillin + Gentamycin

	
	Fungi:
	Flucytosine

	
	Sx: Consider if…HF, Valvular obstruction, Repeated emboli, Fungi endocarditis, Persistent bacteraemia, Myocardial abscess, Unstable infected prosthetic valve.

	Prog
	30% mortality with Staphylococci; 14% with bowel organisms; 6% with sensitive Streprococci. Poor prognosis with fungi.


	PERIPHERAL VASCULAR DISEASE (ACUTE & CHRONIC)

	Def
	Aka: Arterioscleosis Obliterens, Peripheral Arterial Disease (More appropriate). Manifests as insufficient tissue perfusion caused by existing atherosclerosis +/- acute emboli / thrombi.

	PP
	· Risk: Same as those for Atherosclerosis. M>F (5:1)

	Cause
	· Emboli, (most common cause of sudden ischemia), usually of cardiac origin (80%), but can also can originate from proximal atheroma, tumor, or foreign objects. Tend to lodge at artery bifurcations or areas where vessels abruptly narrow. Sites:
· 43% Femoral artery bifurcation

· 18% Iliac arteries

· 15% Aorta

· 15% Popliteal arteries

· Site of occlusion, presence of collateral circulation, and nature of occlusion (thrombus / embolus) determine severity. Emboli ( > morbidity as extremity has not had time to develop collateral circulation.

	Symp
	Several stages in severity of PVD in lower limb: (CRAG)
· INTERMITTENT CLAUDICATION: Pain, usually in calf, precipitated by walking. Relieved by rest.

· Pain in thigh / buttock: Aortoiliac disease

· Pain in calf:                  Femoral-popliteal

· REST PAIN: Pain, usually in foot, worse elevated in bed at night and is relieved by lowering leg. Aggravated by poor CO.

· ARTERIAL ULCERATION of leg & foot (See CCC-Leg Ulcers)
· GANGRENE of leg and foot 

Rest pain, ulceration or gangrene indicates critical limb ischaemia. Critical limb ischaemia has a high risk of amputation and death.

	
	Associated S&S from other conditions:MI, AF, CVA, Renal Disease

	
	Leriche syndrome: Triad of intermittent claudication, impotence, and significantly ( / absent femoral pulses. Indicates chronic peripheral arterial insufficiency due to narrowing of distal aorta.

	Signs
	PAIN
	Sudden, continuous, variable intensity; often at junction of perfused & ischaemic tissue, usually in one periphery.

	
	PARAESTHESIA
	Sudden, usually in one periphery; may be an altered or a complete absence of sensation.

	
	PALLOR
	Periphery is white and may become blue with onset of necrosis. Poor peripheral capillary return on pressure blanching and skin may blister. Buerger's test +ve.

	
	PERISHING COLD
	

	
	PULSES ABSENT 
	Foot pulses absent, and may be undetectable by Doppler. Popliteal & Femoral pulses may be absent depending on level of occlusion.

	
	PARALYSIS
	Indicates extreme ischaemia. Movements of flexion and extension of ankle and toes are eventually lost.

	
	BUERGER'S TEST: Used to assess adequacy of arterial supply to leg. Performed in two stages:

· Patient supine. Elevate both legs to 45o and hold 2 min. 

· Observe colour of feet. Pallor indicates ischaemia. (Gravity cannot be overcome.)

· Patient sitting. Hang legs over bed at 90o. Gravity ( Blood Flow: Skin(Blue(Red (Reactive post hypoxic vasodilatation).

	
	DOPPLER: Ankle-brachial index (ABI) measured with US. Pressure at brachial artery and at posterior tibialis artery is measured. Ankle systolic pressure divided by brachial pressure, both measured in supine position. Normally, Ratio > 1. In severe disease, < 0.5.

	DDx
	AAA, Ankle Injury, Mechanical Back Pain, DVT & Thrombophlebitis, Lumbar Disc Disorders, Trauma, Peripheral Vascular Injuries.

	Inv / Dx
	· FBC (Polycythaemia, Infection, Anaemia), U&Es (Renal Disease), ESR (Arteritis), Lipids (Hyperlipidaemia), Glucose, ECG, BP.

· Routine tests to ID cause of atherosclerosis. Then…

· Claudication distance 

· Resting Doppler Pressure Index Studies 

· Exercise Testing: Foot pressure ( instead of ( with exercise

· Arteriography: IDs site & severity of stenosis. 

	Mx
	MILD – MODERATE:

· ADVICE: Stop smoking, ( Weight, Manage Hyperlipidaemia, ( Exercise (develops collateral circulation).

· Emphasize need to take great care not to injure leg since healing is generally poor

· Treat underlying disease e.g. Dm. Aspirin Tx.

	
	LIFE LIMITING

· Percutaneous Balloon Angioplasty (Percutaneous catheter with balloon ( artery. Inflation of balloon crushes atheroma into wall of artery ( relieving any obstruction.)

· Local Fibrinolytic Therapy e.g. streptokinase 6000 units / hour, delivered directly through catheter

· Reconstructive Arterial Surgery (See below)

	
	ACUTE ISCHAEMIA:

· ECG (dysrhythmia, chamber enlargement, or MI) and CXR. 

· Heparin, Vasodilators

· Sx Refer: Acute pain, ( / Absent pulses, Ankle BP < 50mmHg

· Lumbar sympathectomy

· Percutaneous balloon angioplasty

· Reconstructive arterial surgery

· Endarterectomy (Sx removal of plaque)

· Patch Angioplasty: Repair partial disruption of vessel where simple suture would ( narrowing. May use vein, artery or synthetic material)

· Bypass Graft

· Amputation

	Prog
	Occlusion (either embolic / thrombotic) ( Both proximal and distal thrombus formation due to flow stagnation.


	VARICOSE VEINS

	Def
	· Dilated, tortuous veins in leg.

· Most varicose veins are primary; Remainder are secondary to other disorders e.g. DVT or pelvic occlusion.

· Prominent varicosities usually develop slowly, over period of 10-20 years. In most cases, process begins in groin with failure of sapheno-femoral valve.

· Long saphenous system involved in 90% cases; Short in 10%.

	PP
	· Inc ( with age (80% at 60 years). F>M (17%:31% of 35-70s).

	Cause
	Congenital Risk:

· Absence of valves in the iliac veins

· Abnormal vein wall elasticity

· Arteriovenous fistulae e.g. Robertson's giant limb

	
	Acquired Risks:

· Obesity in women (but not in men)

· Prolonged standing

· Parity – F>M (6:1) Majority of cases following a 2nd or 3rd pregnancy; Important factors may include:

· Impaired venous return, due to pressure on iliac veins from pregnant uterus.
· ( Progesterone which ( collagen structure, sometimes irreversibly, and relaxes smooth muscle.
· Previous DVT - Valves damaged when veins recanalise.

	Anat
	· Supficial Veins ( Fascia ( Deep veins.

· LONG SAPHENOUS VEIN: Dorsal arch ( Ant To Med Malleolus ( Medial Aspect of Leg ( Pierces Deep Fascia to join Femoral Vein at Sapheno-Femoral Junction (~ 3cm inf –lat to Pubic Tubercle)

· SHORT SAPHENOUS VEIN: Dorsal arch ( Post to Lat Malleolus ( Posterior Aspect of leg ( Pierces Deep Fascia to join Popliteal Vein at sapheno-popliteal junction (within popliteal fossa)

	Path
	Weak vein wall ( Valvular incompetence (Not other way round!)

	Types
	· TRUNK VARICOSITIES: Large VVs which lie along path of long / short saphenous veins

· RETICULAR VARICOSITIES: Small dilated veins which lie away from path of main saphenous veins

· TELANGIECTASIAE: V small dilatations, aka spider veins

	DDx
	

	Symp
	DISFIGUREMENT: Poor cosmetic appearance of their legs. Concern and S&S may ( in summer (warm, exposed) 

	
	PAIN: Ache: Especially after prolonged standing. Dull, heavy, "burning" sensation ( > severe as day progresses. May worsen few days prior to menstruation

	
	ITCHING: Skin over VV may itch. Assoc with Varicose eczema

	
	HEAVINESS

	
	WORRY: Possible complications such as ulceration

	Inspct
	Look for complications: See below

	
	S

I

T

E
	GROIN: Sapheno-femoral Junction.

LOWER MEDIAL THIGH: Mid-thigh perforator joins deep system at adductor canal.

BEHIND KNEE: Short saphenous vein joins popliteal vein

MEDIAL TIBIAL BORDER: Veins perforate deep fascia of calf

	Palpat
	Varices appear on standing and disappear when recumbent

	
	· Warmth over varicosities

· Tenderness over perforators

· # Feel SF Junction for masses (Saphena varix, Aneurysm)

· # Cough: Turn head to opposite side with hand just below SFJ and then just below SPJ (If thrill felt on cough = Blood ( superficial veins i.e. incompetence)

· # Oedema: Feel at ankles: 10 sec then rub

· # Lipodermatosclerosis

	
	BRODIE-TRENDELENBURG TEST (Determines site of valvular incompetence):

· Confirm no pain in hip. Lie down. Raise leg and support.

· Wait for VV to disappear (may massage distal to proximal).

· Locate SPJ and press / use tourniquet.

· Ask patient to Stand. If tourniquet prevents veins re-filling rapidly, site of incompetent valve is above this level i.e. at SFJ

· If veins re-fill, communication must be lower down.

· Observing same protocol, proceed down leg until tourniquet controls re-filling. As necessary, test:

· Above knee - Assess Mid-Thigh Perforator

· Below knee - Assess b/w S. Saphnous & popliteal

If re-filling cannot be controlled, communication is probably by one or more distal perforating veins.

	
	PERTHES: (Assesses competence in distal perforating veins in calf)

· Similar Trendelenburg-Brodie.

· However, when patient stands, examiner allows some blood to be released and then reapplies tourniquet. The patient is then asked to stand up and down on their toes ten times.

· Veins become < tense if perforating calf veins are patent with competent valves, or if muscle pump is functioning. I.e. if VV return = Deep venous insufficiency

	PERC
	· Tap Test: Prox ( Distal. Tap and feel for impulse

	AUSC
	· Bruit indicates an AV malformation

· DOPPLER flow studies ID 'backflow' through incompetent valves. Should only WISH, not WISH WOOOO. (I.e. > 2secs)

	XTRA
	· PR + Ext Genitalia + Abdomen (+ Int if ♀): Pelvic mass, Testicular tumour …may compress iliacs / Inf VC.

	Inv / Dx
	Colour Duplex US: Determines characteristics of blood flow in leg. Unfortunately not possible for all and so reserved for following:

· Recurrent varicose veins

· Hx superficial thrombophlebitis, DVT

· Varicose eczema
· Haemosiderin discolouration / Lipodermatosclerosis

· Venous ulceration

	
	IMPORTANT POINTS

· Is this a post-thrombotic limb with swelling, ulceration & varicose eczema?
· If VV, where are the causative incompetent perforators.

	Mx
	CONSERVATIVE:

· ( Walking, ( Weight / (( Sitting & Standing, Elevate legs

· Stockings (compress sup veins ( Prevent reflux from dp veins)

	
	SURGICAL

· Sclerotherapy - Permanent Obliteration Of Varices 

· Open Operation - removal of varices with ligation of incompetent perforators 

	Comp of VV
	· Haemorrhage: Venous Pressure is ( ( bleed may be profuse.

· Superficial Thrombophlebitis

	Comp of Ven HT
	LIPODERMATOSCLEROSIS: (Around Ankle ( Beer Bottle Legs)

· Areas of induration due to fibrosis of SC fat.

· A complication of chronic venous insufficiency, esp after DVT.

· Path: ( Venous pressure ( Extravasation of RBCs into tissues ( Haemosiderin deposition ( Erythema ( Purple brown.

· Tx: May respond to stanazolol, a fibrinolysis-enhancing agent. 

	
	VARICOSE ECZEMA: Dermatitis after hypostasis i.e. poor perfusion

	
	VENOUS ULCERS (See elsewhere)

	
	ATROPHIE BLANCHE (Abnormality of skin scar formation)

	
	ANKLE OEDEMA

	
	SEVERE EXCORIATION FROM SCRATCHING


	ULCERATION OF LEGS

	Def
	VENOUS ULCERS

· 80% of all lower extremity ulcers. Develop slowly.

· Venous HT in both superficial and deep venous systems may be due to following:

· Valve dysfunction

· Venous obstruction (e.g., DVT)

· Failure of calf muscle pump function.

· Mechanism of ulceration unclear: Hypoxia ( Endothelial cells ( Stimulate adherence of leukocytes ( Release toxic products ( Surrounding tissue injury. 

	
	ARTERIAL ULCERS

· Assoc with limb loss. Exam of leg should include palpation of pulses, determination of range of hip, knee, and ankle movements. ( Mobility from arthritis known to prevent healing.

	
	NEUROPATHIC ULCERS

· Main Risk: Dm.

· Sensory neuropathy ( ( protective sensation.

· Motor neuropathy ( Small muscle wasting ( Imbalance b/w flexors + extensors of lower limb ( Toe clawing ( prominence of metatarsals ( Friction

· Other Risk: Chronic alcoholism with malnutrition, leprosy, tabes dorsalis, spina bifida, and syringomyelia.

	Type
	VENOUS
	ARTERIAL
	NEUROPATHIC

	Hx
	Varicose veins +/- DVT, Trauma, Sx to leg, Pregnancy. 

Aching / swelling, worse at end of day. Raising helps.
	Smoking, Intermittent claudication

Pain: Walk, Raising
	Numbness, Paraesthesia, Burning.

( Foot sensation.

Dm

	Place
	B/w Med Malleus and low calf. Esp on MM
	Distally over bony prominences.
	Sites of pressure: Heels, toes, Metatarsal heads.

	Ulcer Bed
	Fibrinous material + mod to heavy exudates. 
	Dry necrotic base
	Variable depth. Partial thickness to severe involving fascia, joint cap, bone.

	App
	Shallow irreg margins, which are flat / slight elevation. Small / Large. 
	Round / Punched out with sharply demarcated border.
	Surrounding callous formation. 

	CRT
	Normal
	Prolonged
	Normal (if no PAD)

	Skin
	Pigmented (haemo-siderin), oedema, atophie blanche (white scar formation), indurated (lipodermato-sclerosis)
	Pale, Loss of hair. Shiny, atrophic skin. Cold feet. ( / No D Pedis.
	Frequently calloused.

	ABI
	Normal
	( (< 0.5 = ()
	Normal(if no PAD)

	DDx
	Various rare causes.

	Inv / Dx
	ABI, Glucose, WBC, XR (Rule to osteomyolitis)

	
	Venography
	· Prior to valvular Sx

	
	Arteriography
	· 

	
	Culture
	· If suspected wound infection


	AORTIC ANEURYSM (Mainly Abdominal)

	Def
	· Abnormal dilations of arteries

· True aneurysm involves outpouching of all three layers (intima, media, adventitia) of blood vessel. Blood V Diameter ( > 50%

· False aneurysm (pseudoaneurysm), involves outpouching of only adventitia.

	
	· DISSECTION (Common in Thoracic Aorta. Rare in Abdominal): Longitudinal tear in aortic wall (usually at junction of inner 2/3 and outer 1/3 of media) ( Blood enters into media and creates false lumen which then spreads.

	Class
	· Fusiform (Most common type of atherosclerotic aneurysm): Elliptical / spindle-shaped dilatations of vessel lumen.

· Sacular: Most common type is Berry- Localised, often multiple in intracranial artery ( 80% SAH.

	PP
	· AAA: 5% ♂ > 60 years: M>F (5:1). ☺>☻. FHx (Risk: 12x)

· AAA: 2/3 sufficiently calcified to show up on Plain AXR

· 95% occur below renal arteries.

	Cause

AAAA
	· Atherosclerosis (Smoking, ( exercise) [95%]

· Attack: Penetrating Injuries

· Auto Dom Inheritance: Marfan’s Syndrome

· Arteritis (Syphilis, ankylosing spondylitis)

	MARFAN’S SYNDROME:

· DEF: Connective tissue disease (Auto Dom inheritance).

· PP: Incidence of 4-6 / 100 000.        DDx: Homocystinuria

· S&S: Ocular: Upward lens dislocation, Retinal detachment

· S&S: MS: Arachnodactyly (long fingers / limbs i.e. spider), Pectus excavatum, Spondylolisthesis, Scoliosis, Slipped upper femoral epiphysis

· S&S: CV: Aortic dilation, Aortic / Mitral Incompetence

· PROG: Improved due to Sx advances ( Lifespan of 40=50 yrs

	Path
	· > 6cm Are liable to rupture.

	S&S

A

A

A

A

A
	· Asymptomatic (3/4)
· Abdominal: Pulsatile Mass
· Ache: Epigastrium / Umbilicus. Backache
· All Day: Persistent, Present through day; < Noticeable at night

· Aggravating / Relieving Factors: None

	
	· Xanthelasma and arcus may be present.

· Carotid disease as this may require investigation and Tx

· Tender to firm pressure: Painful aneurysm

· Guarding and Generalised tenderness if aneurysm has leaked. 

	
	RUPTURE / Leak / Enlargement…Triad of:

1. Hypovolemic shock: Collapse

2. Pulsatile abdominal mass

3. Intermittent / continuous abdominal pain: Radiating to back, iliac fossae, groin

· Also: Overwhelming haematemesis – if rupture into gut

	DDx
	Pain which radiates round to back include:

· Cholecystitis, Biliary colic, Renal colic

	
	Pain which radiates through to back include:

· AAA, Pancreatitis, Aortic dissection, Duodenal ulcer

	
	Pain radiating from the loin into the groin can be caused by:

· Ureteric colic, AAA, Pyelonephritis, Appendicitis - only rarely

	Inv / Dx
	AXR
	Calcification

	
	CT / US
	Wall thickness, size of aneurysm, presence of inflammatory tissue, whether leaked previously.

	
	Inj
	Arteriography: Determine relation to renal arteries.

	Acute Tx 
	Rupture: Rupture is related to wall tension

AT ARRIVAL TO HOSPITAL

· BLOOD BANK –of blood need cross matching

· THEATRES - including the anaesthetists

· SENIOR MEMBERS of the admitting team

· VASCULAR SURGEONS - if not included in the admitting team

· NURSING STAFF in the admitting facility

ON ARRIVAL IN HOSPITAL

· Rapid Assessment

· Venous access - Large bore, Each Arm

· Blood for cross match: 10 U

· Start Resuscitation - Haemaccel, N Saline etc. NB: One of few  times transfer to Sx should occur despite failure to  resuscitate.

· Bladder Catheterise + Antibiotics + Surgery

	Mx
	· Elective Sx Repair. See Prog

	Comp
	· Thrombosis

· RUPTURE

· Infection (Salmonella species and Staphylococcus)

· Pressure on other structures

· Embolism (Painful bluish-red discolouration of the toes)

	Prog
	30-day mortality after surgery is:
· 5-8% for elective asymptomatic AAA (( for AAA < 5.5cm, Sx cannot be justified)
· 50% for Ruptured AAA (50% ruptured AAA die before reaching hospital; From remainder, 50% die despite emergency Sx).


	SHOCK

	Def
	Haemodynamic and metabolic disturbance characterised by failure of circulatory system to maintain adequate perfusion to vital organs.

	Phys
	BP = CO x TPR

           I

     HR x SV

                I

        EDV - ESV
	· Blood Pressure is equal to Cardiac Output multiplied by Total Peripheral Resistance.

· Cardiac Output is equal to the Heart Rate multiplied by the Stroke Volume

· Stroke Volume is equal to End Diastolic Volume multiplied by End Systolic Volume.

	Cause
	CARDIOGENIC: Pump Failure (MI, Cor pulmonale), arrhythmias

	
	FLUID LOSS: Vomiting (obstruction), Diarrhoea (Cholera), Burns, Fluid lost ( body spaces (3rd spacing in pancreatitis). BLEEDING e.g. aortic aneurysm, ectopic pregnancy

	
	SYSTEMIC (SEPSIS): Overwhelming infection e.g. in liver failure

	
	ANAPHYLAXIS: See Below

	
	ENDOCRINE: Addisonian crisis, hypothyroidism

	
	DRUG INDUCED - e.g. antihypertensives, anaesthetics

	
	( Although S&S of shock are Cold / Pale / Clammy… SYSTEMIC & ANAPHALACTIC initially ( Flushing and warm peripheries.

	Inv
	· FBC (+WCC), U+Es, Gluc, ABG, LFT, CRP, Platelets, INR, Xmtch

· CXR, ECG, Echo, CT (Head / Abdo / Pelvis)

	Tx
	If cause unknown, manage as though hypovolaemic.


	HYPOVOLAEMIC SHOCK (Includes Haemorrhagic)

	Def
	State where Fluid ( ( BP( ( Vital organs not perfused adequately.

	
	( In young / fit, Compensated shock may occur where despite considerable fluid loss, BP maintained, until preterminal phase (Makes Dx difficult ( Shock should be Tx vigorously).

	Cause
	· Blood Loss, Adrenocortical Failure, DKA, Heat Exhaustion

	S&S

Shoccccs
	· Sinus Tachycardia

· Hypotension (when 30% lost) 

· Oligouria

· Cold
	· Clammy

· Confused

· Capillary Refill (
· SOB

	Tx
	· O2, Raise Foot of bed

· Two large cannulae ( anterior cubital fossae of each arm.

· If access difficult, e.g. peripheral vasoconstriction, other sites must be considered: Ext jugular, Saphenous at groin, Femoral, (Intraosseous in child).

· CVL not used due to the risk of pneumothorax.

· Bloods: Xmatch

· Fluids ( O Negative blood ( Gp Specific blood (once arrives).

· Identify cause / bleeding source.

( All fluids inc blood should be warmed before administration

( Rather than worrying about which type of fluid, more important to give ANY fluid quickly. (Colloids stay within circulation longer but only by around 30 mins before body starts break down).

	Grading of Hypovolaemic Shock: ( Like a game of Tennis…i.e. 15:30:40
To calculate N Blood Vol…Multiply 70 by Weight / Kg….e.g. 70x75kg  = 5250 ml

	
	Class 1
	Class 2
	Class 3
	Class 4

	Blood Loss (ml)
	750
	750 - 1500
	1500 - 2000
	>2000

	Blood Loss (%)
	<15%
	15 - 30%
	30 - 40%
	>40%

	BP
	N
	Normal
	(
	((

	Pulse
	<100
	100 - 120
	>120 (Thready)
	>140 (V Thready)

	Capillary Refill
	Normal
	Slow (>2s)
	Slow (>2s)
	Undetectable

	Respiratory Rate
	14-20
	20-25
	25-30
	>30

	Urn OP: ml/hr
	>30
	20 - 30
	10 - 20
	0 - 10

	Extremities
	Normal
	Pale
	Pale
	Pale & cold

	Complexion
	Normal
	Pale
	Pale
	Ashen

	Mental state
	Alert

Thirsty
	Anxious

Aggressive

Thirsty
	Anxious, 

Aggressive

Drowsy
	Drowsy

Confused

Unconscious


	ANAPHYLACTIC SHOCK

	Def
	· Medical (: A life- threatening type I hypersensitivity reaction.

· Main S&S are circulatory collapse + airway impairment…A response to allergen to which pt already been sensitised.

	PP
	· Atopic Individuals more at risk to Type 1 HS Reactions.

	Cause
	Although uncommon, anaphylactic shock may be precipitated by:

· Vaccines

· Drugs: ABx, Heparin, Neuromuscular Blocking Agents, Fe injections, Anti-Inflammatories, Hyposensitising agents

· Insect bites / stings

· Blood products

· Foods: E.g. Peanuts

> Likely to occur after parenteral injections. Reaction likely to be > severe if the patient is re-exposed.

	Path
	SUMMARY OF HYPERSENSITIVITY REACTIONS

TYPE I (IgE mediated):

· Rapid reaction to antigens. S&S within 30 min of exposure.

· E.g: Bronchial Asthma, Allergic Rhinitis, Anaphylactic Shock.

TYPE II (IgG or IgM mediated):

· Reaction takes place intravascularly

· E.g: ABO Incompatability.

TYPE III (IgG or IgM ( form Immune Complexes):

· E.g: Farmer’s Lung, Erythema Nodosum

TYPE IV (Lymphocyte mediated rather than Antibody):

· Process develops over 12 hrs and may take 2-3 days for S&S

· E.g: Response to tuberculin

TYPE V (IgG ( Cell surface antigens):

· Reaction takes place intravascularly

· E.g: Neonatal hyperthyroidism (Maternal Anti-thyroid IgG cross placenta.

TYPE VI (Killer Cell mediated):

· E.g: Autoimmune disease.

	S&S
	EARLY: Urticaria (wheals), Pruritus, Flushing.

	
	ESTABLISHED: Death due to circulatory collapse Resp F.

· Profound vasodilatation: warm peripheries, ( BP

· Capillary leak ( Hypovolaemia

· Capillary leak ( Oedema e.g. face / pharynx / larynx.

· Bronchospasm

· GI S&S: Abdo pain, N&V

	DDx
	· Difficulty distinguishing b/w…

· ANAPHYLACTIC REACTIONS, CONVULSIONS, FAINTING.

· Most convulsions reported after measles & rubella vaccine occurred within 1 hour and had S&S suggesting syncope > epileptic fits. Syncope is common after any injection in adolescents and adults. 

· Very young children rarely faint - sudden LOC at this age should be presumed to be anaphylaxis unless strong central (carotid) pulse, which persists during a faint or convulsion.

· If in doubt, treat the patient for anaphylaxis.

	Tx
	Removal of Allergen. ABC. IV fluid & 100% oxygen.

Further…(Anaphalactic Shock, Anaphalactic Shock…AASS)
· Adrenaline

· Antihistamine: Chlorphenamine

· Steroid: Hydrocortisone

· Salbutamol/terbutaline (nebulised) if the patient is wheezy

If response poor then cycle should continue, of repeating adrenaline and consideration of volume expansion.


	CARDIOGENIC SHOCK

	Def
	· Cardiogenic shock is an extreme form of cardiac failure.

	Cause
	· Myocardial Infarction (most common cause)

· Cardiac Tamponade

· Iatrogenic Damage To The Heart e.g. valvular rupture

· Cardiac Contusion

· Pulmonary Embolism

· Mitral Incompetence

· Dysrhythmias

· Pneumothorax

	Inv / Dx
	· ECG; U+Es, ABGs; Urine output; CVP.

· 12 lead ECG is repeated every hour until a Dx reached

	Tx
	· SEEK EXPERT HELP & admit to intensive care

· PAIN RELIEF (Diamorphine 5mg im/iv)

· ANXIOLYTIC (Prochlorperazine 12.5mg im/iv)

· 60% OXYGEN - Later guided by blood gases

· MONITOR: See INV (Urine Output, CVP, ECG)
· CORRECT ARRHYTHMIAS

· CONSIDER insertion of a Swan-Ganz catheter (used to measure Pulmonary circulation BP): Maintain pressure with:

· INOTROPES (dobutamine) to maintain systolic BP.

· RENAL SUPPORT (dopamine)

· MECHANICAL assistance (intraaortic balloon pump- (  temp assistance to failing LV.)

· TREAT CAUSE e.g. MI

	Prog
	· Mortality approaches 90%.

	Comp
	· Several complications of intraaortic balloon pump!


	SEPTICAEMIA

	Def
	Systemic disease assoc with presence and persistence of pathogenic organisms or their toxins in blood

	PP
	Accounts for 0.7% of H admissions. 40% (Gram +ve, 60% Gram –ve). 

	S&S
	ACUTE (Fatal in 10%):

· SHIVERING: Abrupt onset

· RAPID ( Temperature.

· HEADACHES

· N&V

· GENERALISED ACHES & PAINS.

· CONVULSIONS seen particularly in children.

· RASH seen depending on strain of organism causing septicaemia (Up to ½ patients). Caused by skin capillary leak:
· Purpura: Purplish / reddish-brown rash or discoloration of skin (Classically with meningococcal septicaemia)

· Petechiae: Small round pinpoint haemorrhages.

· Ecchymoses: Bruising.

	
	CHRONIC (May follow a relatively benign course)

· FEVER: Recurrent bouts

· JOINT PAINS

· SPOTS seen in crops.

	Cause
	May be assoc with direct introduction of microbes into blood stream via IV infusions, Perforations / Compromise / Rupture of an intra-abdominal or pelvic structure.

	Inv / Dx
	Attempt to identify infective organism:

	
	Cultures
	· Blood cultures: Obtain 3 sets before Abx

· Cultures from Other Sites: Skin wound, Possible infection source: Throat / Sputum / Urine / CSF.

	
	CXR
	· Infection?

	
	Investigations for Tx Complications: FBC, U+Es, Creatinine, Glucose, Clotting Screen, Fibrinogen level, Fibrin Degradation Products, LFTs, Urinary Electrolytes,  ABGs, ECG 

	Tx
	· EMPIRICAL ANTIMICROBIAL THERAPY - consider:

· Source of septicaemic organism, i.e. Site

· Neutropenia

· Previous antibiotics

· Any underlying disease

· Prevailing patterns of antibiotic resistance

· Whether hospital or community acquired

· OXYGENATION

· FLUID REPLACEMENT

· DRAINAGE OF ABSCESSES

· VASOPRESSORS AND INOTROPES

· New, currently experimental approaches:

· Monoclonal antibodies to endotoxin

· Monoclonal antibodies to tissue mediators

	Prog
	· Overall mortality is 15%.

	Comp
	· Septic Shock, Infective Endocarditis, Osteomyelitis

	SEPTICAEMIC SHOCK (SS)

	Def
	Complicates 20% Septicaemia cases and classically occurs following infection by Gram -ve organisms (Also: Gram +ve / fungal infection).

	Path
	SS occurs due to intravascular exposure to large amounts of endotoxin. Endotoxin is component of Gram -ve bacterial cell walls. Similar substances from wall of Gram positive bacteria may also act like endotoxin. Exposure ( No of processes.

· Monocytes ( Produce cytokines e.g. TNF and interleukin-1. 

· Complement system directly activated ( activates neutrophils to adhere to each other and vascular endothelium.

· Factor XII stimulated ( Coagulation and release of hypotensive agents (bradykinin).

Events cumulatively ( tissue damage, capillary leakage, fever, metabolic changes, vasodilation and DIC. (Sepsis Syndrome).

	S&S
	· As well as Normal S&S of Shock:

· Fever Or Hypothermia

· Adult respiratory distress, DIC, Acute Renal F

	Tx
	· 100% oxygen

· Blood Culture if delay before admission

· I.V. Fluids Rapidly (Haemaccel)

· I.V. Antibiotics may be given if blood culture taken

· CVP line

· IV Colloid Until CVP is +5 - +10 cm H20. ~(Blood if the Hb <10)

· CONSIDER Swan-Ganz catheter if requires ventilation or heart disease (pressure is maintained at 12-16 mmHg).

· CONSIDER combination ionotropic/vasopressor Tx if BP remains < 90 mmHg despite adequate CVP (renal dose of dopamine (1-5 mcg/kg/min), and noradrenaline)

· Urinary Catheter - should be > 30 ml/hour.

· Treat Underlying Infection\Septicaemia

· ( High Doses of Prednisolone are of no benefit

	Prog
	Certain bacteria assoc with a particularly fulminating course:

· Meningococcus - Waterhouse-Friderichson syndrome

· Staphylococcus aureus

· Streptococcus pyogenes

Despite new Abx etc, mortality remained ( for last 20 years at ~ 60%.


	PALPITATIONS: DIFFERENTIAL DIAGNOSES

	Def
	· Uncomfortable awareness of heart action.

	Path
	· NORMAL PALPITATIONS: Occur with exercise, emotion and stress or after taking substances which ( adrenergic / ( vagal activity.

· ABNORMAL PALPITATIONS may occur for no reason and may be fast or strong-and-slow.

· Palpitations point to cardiac arrhythmia; however many with rhythm disturbances will not have palpitations, instead experiencing syncope, shock and chest pain.

	Cause
	Aetiology can be clarified by asking to tap out rhythm on desk:

	
	STRONG REGULAR NORMAL RATE: Most frequent: Anxiety. Others: Adrenaline, Sudden Vasodilation, Exercise, Perimenopausal vasomotor instability, Dumping syndrome

	
	OCCASIONAL MISSED BEAT: Usually due to ventricular ectopics.

	
	ATRIAL TACHYARRHYTHMIAS: Not noticed unless paroxysmal

	Risk
	Trigger factors: Caffeine, Chocolate, Cheese, GORD, Heavy meals, Drugs (Sympathomimetic e.g. for asthma, Vasodilators, Nicotine)

Predisposing Factors: Anxiety, Pregnancy, Pyrexia

	S&S
	· Hx: Rate / Regularity / Felt only in chest or in neck as well.

· Felt in neck if atria contract against closed AV valves.

	
	
	Rate
	Regular
	Neck

	
	· Atrioventricular Nodal Tachycardia
	(
	Reg
	+

	
	· Circus Movement Tachycardia Via Accessory Pathway

· Atrial tachycardia

· Ventricular tachycardia
	(
	Reg
	-

	
	· Atrial Fibrillation / Flutter

· Atrial Tachycardia
	(
	Irreg
	N/A

	
	· Ventricular Premature Beats
	(
	Reg
	+

	
	· Any Premature Beat
	(
	Reg
	-

	
	MODE OF ONSET:

· Abrupt: Cardiac arrhythmia although sinus tachycardia cannot be excluded. Also have abrupt terminations.

· Gradually during exercise: Paroxysmal superventricular and ventricular tachycardias.

INITIATING FACTORS: (Most patients unable to describe this)

· Exercise: Involvement of adrenergic system. Tx: B-blockers.

· At rest: Vagal involvement. Tx: Vagolytics e.g. disopyramide.

ASSOC S&S:

· Chest pain, Anxiety, Syncope. Syncope has prognostic value:

· With VTs, implies very fast VT +/or ( LV function. Recurrence while on antiarrhythmic drugs ( death.

· Wtih SVT, implies very fast HR and not poor LV function. Antiarrhythmics or ablation can fully control syncopal episodes.

	
	· HR, BP, HS, Arterial Pulsations, Jugular Pulsations

· Co-Ordination Of Atrial And Ventricular Contraction

	Inv
	· ECG, Echo, TFTs

	Mx
	Depends on cause.


	CARDIAC ARRHYTHMIAS                                             (Pics From Davidson’s)

	Def
	· Deviation from N sinus rhythm of heart. 

· Includes: Bradycardias (>100), Tachycardias (<60)

	Cause
	· Ischaemia, Hypoxia, Acidosis, Drug toxicity, Structural heart disease. 

	Tx
	· Drugs: Choice determined by:

· Pt related issues: ECG Dx, Mechanism of arrhythmias, Underlying cardiac disease, LV function, Acute/Long term therapy

· Drug related issues: Mechanism of drug action, Pharmacokinetics, Haemodynamic effects of drug, Non cardiac effects of drug.

· Electricity: Pacing / DC cardioversion / Defibrillation

· Other: Carotid sinus massage (vagatonic), RF ablation


	BRADYCARDIAS


	ATRIOVENTRICULAR BLOCK

	Def
	3 Forms: 1st Degree, 2nd Degree- Partial, 3rd Degree- Complete

	Path
	· Caused by conduction defects at AV node (situated between the atria and ventricles), bundle of His and/or bundle branches

	Cause
	· Coronary Artery Disease

· Cardiomyopathy- esp in elderly

· Fibrosis of conducting tissue

	1st Degree AV Block

	· Result of delayed AV conduction: May have no pathology or…assoc acute illness e.g. acute RhF, diphtheria, bacterial endocarditis. MI, Drugs (digoxin, quinidine, procainamide), Electrolyte imbalance, Dystrophia myotonica

· Reflected by prolonged PR interval (>0.22s)

· No ( in HR; No S&S- Dx ECG; Tx unnecessary (avoid drugs)

	2nd Degree AV Block – Partial

	· Result of atrial impulses failing to reach ventricles (Conduction failure at Bundle Of His)

· Aetiology: Anterior MI, Coronary Artery Disease, Acute Rheumatic Carditis, Digitalis Toxicity, Electrolyte Imbalance

· S&S: Slight Disorientation, Pallor ( Flushing, SOB

· Tx- Pacing (Not M Type I)

· Three forms:

· MOBITZ TYPE I (Wencklebach’s phenomenon)

· PR interval gradually (…dropped QRS

· MOBITZ TYPE II (More serious than Type I)
· Occurs when dropped QRS is not preceded by progressive PR prolongation

· 2:1 or 3:1 BLOCK

· Occurs when every 2nd / 3rd P wave conducts to ventricles.

· 4:1 or 5:1 block can also occur.

	3rd Degree AV Block – Complete

	· Complete failure of conduction through AVN ( No association b/w atrial and ventricular activity.

· Ventricular contractions maintained by spontaneous escape rhythm (40/min) which usually originates in the bundle of His and is fast enough to prevent symptoms.

· If Bundle damage, escape rhythm generates lower down conducting system ( slow & unreliable heart beat ( life- threatening asystoles.

· ACUTE CAUSES:

· ACUTE: MI (complicates 15% inf MIs due to transient AVN ischaemia) / 

· ACUTE: Ischaemia / Endocarditis / Trauma / Cardiac Surgery / Digoxin / B blocker

· CHRONIC CAUSES:

· Idiopathic bundle branch fibrosis ( 50% of cases in elderly

· Chronic Coronary Disease, Calcification of the aortic valve or mitral annulus infiltrating the conducting system, Sarcoid.

· SYMPTOMS:

· Recurrent syncopal attacks (Stokes-Adams) or dimming of consciousness due to bradycardia (80%) or VT/VF (20%)

· Pallor may be accompanied by disorientation or convulsions

· Dyspnoea: Need for ( stroke volume may( biventricular failure

· SIGNS:

· Regular Bradycardia (30-50 bpm)

· Wide Pulse Pressure (i.e. Sharp Rising Pulse: Also due to AR)

· Variable Cannon Waves In Neck

· Variable First Heart Sound (varying amount of blood from A(V)

· Variable Ventricular Filling Sounds

· ECG: Regular P and QRS independent of each other.

· Acute inferior block: Atropine ( Vagal effect +/- Temp Pacing

· Acute anterior block: Temporary pacing…

· Chronic block: Permanent Pacing


	BUNDLE BRANCH BLOCK

	Cause
	RBBB: (Common normal variant)
· Normal variant

· R Ventriclar hypertrophy / strain eg. Pulmonary embolism

· Congenital heart disease e.g. atrial septal defect

· Coronary artery Disease

	
	LBBB: Usually signifies underlying Heart disease

· Coronary artery Disease

· Hypertension

· Aortic Valve disease
· Cardiomyopathy

	Path
	· Interruption of Left / Right branch of bundle of His delays activation of appropriate ventricle ( broad QRS complex

· Left Branch divides into anterior and posterior fascicle

· Damage at this point (hemiblock) does not broaden QRS complex but alters mean direction of ventricular depolarisation (
· L axis deviation in Left anterior hemiblock

· R axis deviation in Left posterior hemiblock

· Combination of hemiblock and Right bundle branch
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Right bundle branch block. Wide QRS complexes with 'M'-shaped configuration in leads V1 and V2 and a wide S wave in lead I.
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Left bundle branch block. Wide QRS complexes with loss of the Q wave or septal vector in lead I and 'M'-shaped QRS complexes in V5 and V6.


	TACHYCARDIAS


	ATRIAL FLUTTER

	Def
	· Supra Ventricular Tachycardia: Atrial rate of 250-350/min

	PP
	· 

	Path
	· Caused by a re-entrant circuit of excitation, usually within RA

	Cause
	· Atrial flutter may be caused by: (Also refer to A Fibrillation)

· Ischaemic Heart Disease

· Hyperthyroidism

· Rheumatic Heart Disease

· Cardiomyopathy

	Inv / Dx
	· Urea And Electrolytes, Thyroid Function, Echocardiography

	
	· ECG: Shows characteristic saw-toothed flutter waves (F waves), if P waves are ~ 300 /min, and there is a 3:1 block

· If associated with 2:1 block, P waves difficult to recognise because of superposition of the preceding T waves

· Flutter most clearly seen in V1, II, III & aVF
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Simultaneous recording showing atrial flutter with 3:1 block

	
	Usually associated with 2:1, 3:1, 4:1 atrioventricular block (with corresponding heart rates of 150, 100, 75)

	Tx
	· Solatol (Beta Blocker and a Potassium Channel Blocker)
( Think: A Flutter in the Sun!


	ATRIAL FIBRILLATION

	Def
	· Atrial rhythm that is ineffective, chaotic, irregular & rapid: 300 - 600 beats / min ( Irregular ventricular rate because impulses from atria approach AVN from varying angles & intervals.

· Often seen in elderly and generally asymptomatic. 

	PP
	· 5-10% Over 65s. M>F. White > Black.

	Path
	Assoc with LA enlargement ( Turbulence ( Stasis ( Risk of thrombus formation, esp in atrial appendage ( Risk of Embolisation in peripheral circulation (CVA, GI Infarct, PE- If from RA)

	Cause
	· H= cHF, other cardiomyopathies

· E= Enlargement of the atria e.g. Mitral Stenosis.
· A= Alcohol binge drinking (Most common in <60s)

· R= Rheumatic heart disease

· T= hyperThyroid

	Inv / Dx
	ECG: No clear P waves (Only fine oscillation of baseline).

	
	FBC, U&Es, TFTs, CXR, Echo

	Tx
	· Control Of The Ventricular rate: Digoxin +/- Verapamil
· Chemical Cardioversion: Amiodarone
· Electrical Cardioversion: If compromised.

· Caused by acute precipitating event e.g. OH toxicity, Infection
· Tx underlying cause e.g. OH, Caffeine …

( Treat the chaos with Dentists (Digoxin) +/- Vets (Verapamil)

	Comp
	If due to large atria risk of thromboembolism. (Warfurin for 4/52.


	SUPRAVENTRICULAR TACHYCARDIA (RE-ENTRANT)

	Def
	Occur if second electrical connection b/w atria and ventricles.

	Cause
	A circuit of depolarisation occurs during tachycardia which travels down one path and back up other.

· If abnormal pathway is part of AV node, tachycardia is termed an AV nodal re-entrant tachycardia.

· If abnormal pathway is functionally distinct from AV node, tachycardia termed AV re-entrant tachycardia.

· E.g. Wolff-Parkinson-White syndrome

	S&S
	Fast regular palpitations, Presyncope or syncope, Chest pain, Polyuria, Association with exertion.

	Inv
	· ECG: Narrow Complex Tachycardia. Rate> 100. QRS< 120ms

	Tx
	· Acute: Adenosine / Verapamil (do not give with B Blockers).

· Maintenance: B Blockers / Verapamil

( Think: Adenosine ( conduction through AV node- Current has to go through the Narrow AV ‘Den Of Sin’


	VENTRICULAR TACHYCARDIA

	Def
	3 or more consecutive ventricular beats at rate of 120/min or more

	Path
	Ventricular muscle depolarises at high frequency ( Rapidly repeated ventricular extrasystoles ( Excitation spreads abnormally through ventricular muscle ( Abnormally wide QRS complex on ECG.

	Cause
	· Usually associated with underlying heart disease. Eg:

· Ischaemia, e.g. MI

· Cardiomyopathy

· Hypertensive heart disease

· Ventricular Aneurysm

	Inv / Dx
	· Rapid ventricular rhythm

· Broad abnormal QRS complexes (may be confused with broad complex junctional tachycardia)

	Tx
	· Lignocaine, then Procainamide. 
· Urgent DC cardioversion needed if compromised. See V-Fib.

( Think… Broad ( Ligament ( Lignocaine!

	Comp
	· Severe Hypotension


	VENTRICULAR FIBRILLATION

	Def
	· Occurs when ventricular muscle fibres contract independently; no QRS complex identified and ECG is totally disorganised.

· CPR will keep heart in ventricular fibrillation longer.

	Cause
	· 

	Inv
	
	· 

	Tx
	· SHOCK: (1 Shock at 150-200 J biphasic)

· Resume CPR (30:2) without reassessing rhythm or feeling for a pulse. Continue for 2 mins. 

· Pause briefly to check the monitor: If VF/VT persists:

· SHOCK again.

· Resume CPR immediately and continue for 2 min

· Pause briefly to check the monitor: If VF/VT persists:

· Give ADRENALINE 1 mg IV

· SHOCK again.

· Resume CPR immediately and continue for 2 min

· Pause briefly to check the monitor: If VF/VT persists:

· Give AMIODARONE 300 mg IV.

· SHOCK again….See elsewhere for further Mx.


	REVERSIBLE CAUSES OF CARDIAC ARREST

	
	· Hypoxia

· Hypovolaemia

· Hyperkalaemia, hypokalaemia, other electrolyte disturbances

· Hypothermia

· Tension pneumothorax

· cardiac Tamponade 

· drug Toxicity and Therapeutics 

· Thromboembolism and other outflow obstructions
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( BLOOD FLOW


Surgery


Immobility


Bed rest


Paralysis


Obesity


Cardiac Failure


Dehydration





CHANGES IN THE VESSEL WALL:


Previous thrombo-embolism


> 40 years


Smoking 


Local trauma


Obesity








( BLOOD COAGULABILITY


Malignancy


Oestrogen:


OCP, HRT


Pregnancy


Blood disorders: 


Polycythaemia 


Thrombocythaemia 


Anti-phospholipid syndrome
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