Final: Cardiac Part

CV and PV Assessment
cardiovascular assessment: 

· subjective data- health hx ??’s: chest pain, dyspnea, orthopnea, cough, fatigue, cyanosis, cyanosis and pallor, edema, nocturia, past cardiac hx- MI- smoking, htn, hypercholestermia, family hx, personal habits

· risk factors

· unmodifiable: genetics, age, gender- things that cant be changed no matter what you do

· modifiable: smoking, bp, exercise, diet, drugs, obesity, diabetes, HTN, stress, increased cholesterol

· chest pain: the most common cardiovascular complaint, chest pain is treated as the “worst first” until the real cause is confirmed, worst first means treat as MI until proven otherwise

· PQRST

· SOB- describe in the pt’s own words, w/ a heart problem there may be a pulmonary issue, ask the patient when SOB occurs ex: with activity, rest, chest pain

· types of dyspnea:

· orthopnea- cant breathe laying down

· paroxysmal nocturnal dyspnea- lay flat but wake up during night and cant breathe

· palpitations: a sensation of pounding in the chest, sensation of heart racing, may have TACHY ot PVC’s

· syncope: temporary loss of consciousness, may be due to a heart rate that is too fast or too slow or from abnormal beats, may be due to issues with the pacemaker

· integument:

· skin color- ashy, pale, temp, check capillary refill, dusky mottled….

· peripheral cyanosis

· central cyanosis- face lips tongue, more in congenital disease, circumoral

· pulmonary

· patients w/ heart problems frequently have pulmonary problems, dyspnea is a common shared symptom, cigarette smoking is shared risk factor for cardiac or pulmonary disease, cor pulmonale may be present 

· endocrine- metabolic syndrome which can include DM is a precursor to CVD, accelerated rates of atherosclerosis 

· metabolic syndrome- insulin resistance, high triglycerides (>150), low HDL cholesterol (<40-50), possibly elevated LDL cholesterol, central obesity (BMI >24.9), waist circumference (men >40 inches, women >35 inches), HTN (130/85)

· renal: renal failure can precipitate HF due to fluid overload, the opposite is also true, HF causes causes decreased renal perfusion, activates RAAS

· GI- blood is shunted away from the GI system during acute CV events, meds used to treat CV disease have the SE of constipation

· neurological- cerebral perfusion pressure is dependent on CO. Myocardial thrombi can cause emboli to travel anywhere in the body 

· objective date

· Carotid ateries- palpate, listen for bruit and feel for a thrill, check pulse

· jugular veins- inspect the jugular venous pulse, estimate the jugular venous pressure, palpate for hepatojugular reflex, look for distention or flat neck veins

· JVD is measured with the pt at 30-45 degrees, check the level of distention or pulsation of the internal jugular vein, find the angle of louis (sternal notch), put a zero mark of a ruler on the sternal notch and measure to the distention, use a pen or other straight object to measure from the neck to the ruler, normal JVD is under 3 cm, obtain results and add 5 cm to the number to get an estimate of CVP

· hepatojugular reflex- keep the patient at 30-45 degrees, find the highest level of venous pulsation or distention on the neck, press over liver (right side), if the pulsation is increase more than 1 cm the test is +

· Apical Impulse (PMI)

· 4th or 5th intercoastal space along the mid clavicular line, small tapping in the mitral (apical) area, should be no wider than 2 cm across, widen than normal or displaced to the left indicates ventricular enlargement

· Heart Sounds

· Aortic- right sternal border on the 2 intercostal space (s2 louder here)

· pulmonic- left sternal border on the second intercostals space (s2 loud here, s 2 split)

· Erbs point- left side 3rd intercostal space (s2)

· Tricuspid- 5 intercoastal space left side (s1 loud)

· mitral- PMI…, s1 loudest here 

· sounds

· s1- lubb- closue of AV valves, sound can split when left side sounds happen sooner than the right due to faster conduction, low frequency and longer duration compared to s2, s1 coincides with carotid arterial pulse and R wave on ECG

· s2- dub- closure of the semilunar valves, aortic component is the loudest, heard loudest in the aortic area, split is hear loudest at the pulmonic area because the pulmonic closes after the aortic, s2 frequency is higher than s1 but has a shorter duration 

· s3- lubb dub boom- the av valves open after s2, blood rushes into the left ventricle rapidly, if the left ventricle is distended this causes vibration of the wall, best heard on inspiration at the apex with a bell, low frequency and low intensity, one of the first signs of HF

· s4- la lub dup- occurs with atrial contraction against a stiff ventricular wall late in diastole, common with HTN, CAD, aortic stenosis, severe anemia, hyperthyroidism, heard best with bell at the apex, low frequency and intensity 

· summation gallop- la lubb dub boom all heart sounds 

· patient position- normally this is supine with the HOB at 30-45 degrees

· timing and location- note where the sound is compared to s1 or 2, use landmarks to pinpoint locations 

· inspect and palpate- look for pulsation at the listening sites, use side lighting, palpate for thrills, check for the apical impulse, feel the epigastric area for pulsation

· auscultation- use the Z technique, diaphragm of the stethoscope should have firm contact, bell should have light contact, listen to patient in the supine, left lateranl, sometimes sit and patient sit forward or stand 

· murmurs: 

· causes:

· flow across a partial obstruction

· increased flow through normal structure or flow into a dilated chamber 

· backward flow across a leaky valve

· shunting of blood from a high to low pressure chamber through an abnormal passage- septal defects

· types:

· systolic- mid or pan systolic

· diastolic- early late mid

· murmurs due to valvular defects

· midsystolic ejection murmurs- aortic stenosis, pulmonic stenosis

· diastolic rumbles of AV valves- mitral stenosis, tricuspid stenosis

· pansystolic regurg murmurs- mitral or tricuspid regurg

· early diastolic murmurs- aortic regurg or pulmonic regurg

· murmurs grade:

· how loud is it

· two scales

·  I/IV

· I/VI- most common utilized an examiner will rate the murmur as a two on a scale of 1-6 by writing II/VI

· grades

· I- faint barely heard

· II- quiet but heard immediately

· III- moderate similar to s1 and s2

· IV- loud

· V- very loud heard with stethoscope partially off the chest wall

· VI- heard with the stethoscope off chest over the area

· pitch- high, medium, low

· quality- blowing, harsh, rumbling, musical

· documentation- location, radiation, intensity, quality, pitch, note anything unusual 

ABG’s and Ventilators
ABGS

ROME (Respiratory Opposite Metabolic Equal (arrows in same direction)

Normal Values:

pH- 7.35-7.45

PCO2- 35-45

HCO3- 22-26

PO2- 80-100

kidneys- are turtle slow to make changes in pH, it may take hours or days to correct a problem

lungs- quick at changes, hyper or hypo ventilation can quickly fix a pH problem 

Artificial Airways: A tube is inserted into the trachea bypassing the upper airway and laryngeal structures and creates an artificial airway 

· the tube is called an ET tube, can be inserted through the nose, called an NG tube, or via a tracheostomy (long term use, used when mechanical ventilation is going need to be used for longer than 10-14 days)

· Indications for intubation include:

· upper airway obstruction (secondary to burns or tumors, bleeding)

· apnea

· high risk of aspiration

· ineffective clearance of secretions

· respiratory secretions

A larger bore ET tube reduces the work of breathing (WOB) in comparison with the nasal route because there is less airway resistance and it is easier to perform suctioning or bronchs with an ET tube, Nasal intubation is recommended when head and neck manipulation are risky

Risks for ET Tube:

· head and neck movement is limited i.e spinal cord injury 

· teeth can be accidently dislodged during insertion, salivation is increased and swallowing is difficult , and a patient may obstruct the tube by biting down on it (Sedation and a bite block can help avoid this)

· mouth care can be a challenge and in this case it can be easier to pediatric size oral cleaning products and tools

Nasal intubation is contraindicated in patients with facial fractures, suspected fractures at the base of the skull, and postoperatively after cranial surgery

although some advantages include no need for the bite block and more easily performed mouth care, nasal ET tubes are more prone to kinking, there is greater WOB due the longer route and greater resistance, plus they are linked with an increased incidence of sinus infections and VAP

Before intubation unless emergent consent must be signed, explain to patient and caregiver that the patient will not be able to talk…

All patients receiving intubation and mechanical ventilation need to have IV access and AMBU bag with suctioning equipment at the bedside, Ambu bags contains a reservoir that provides O2 concentrations at up to 90-95%, the slower the bag is inflated and deflated the higher the O2 concentration to be delivered 

Rapid sequence intubation is a rapid administration of both a paralytic and sedative agent during emergency airway management to decrease the risks of aspiration combativeness and injury to the patient- not for cardiac patients or comatose patients. Versed and Fentanyl can be used with Succyinocholine, for oral intubation place the patient in a supine position with the head extended and the neck flexed , before intubation preoxygenate the patient for 3-5 minutes with 100% O2, inflate the cuff to confirm placement, each attempt is limited to 30 sec. Use an End tidal CO2 detector to confirm proper placement by measuring the amount of CO2 from the lungs, check for asymmetric chest wall movement, auscultate the lungs, get a CXR

Once proper placement is confirmed mark the position of the tube at the lip (Usually 21 cm for Women and 23 CM for men). obtain ABG’s within 25 minutes to determine oxygenation and ventilation status, use continuous SPO2 monitoring 

Nursing Management for Artificial Airways:

· maintaining proper placement of tube

· proper cuff inflation

· monitoring oxygenation and ventilation

· maintaining tube patency 

· assessing for complications

· oral care and skin integrity

· fostering comfort and communication

Proper Tube placement:

· check placement q2-4 hrs and do this by looking at the marking and ensuring it remains constant

· check for symmetric wall movement and check for bilateral lung sounds

· in an emergency: stay with patient, maintain airway, support ventilation, and get Help, bag patient, if a dislodged tube is not corrected the patient is at risk for pneumothroax

Maintaining Proper Cuff Inflation:

· inflate the cuff and measure and monitor the cuff pressure, normal arterial tracheal perfusion is 30mm/hg, to ensure tracheal perfusion keep the cuff at 20-25 mm/hg, measure and record  the cuff pressure after intubation on a regular basis (q8hrs), use minimal occluding volume (MOV) or the minimal leak technique (MLT)

· MOV: place a stethoscope over the trachea and inflate the cuff to MOV by adding air until no leak is heard at the end of Peak Inspiratory pressure (PIP- end of ventilator inspiration)…..

Monitoring Oxygenation and Ventilation:

· check this by monitoring ABGS, SPO2, SVO2

· assess for hypoxemia with s/s such as change in loc, anxiety, dusky skin, and dysrhythmias,

· ABG’s values may be lower in some patients with COPD

· Oxygenation indicators include ABGS, SPO2, PA, CVP or SVO2

· A patient suffering from hyperventilation will be breathing rapidly and deeply and may suffer circumoral and peripheral numbness

· Indicators of Ventilation include PACO2 or PETCO2, assess rate rhythm and use of accessory muscles

· Increase in PETCO2 may indicate sepsis, neuromuscular blockade, and hypoventilation

Tube Patency:

· indications for suctioning include:

· visible secretions in the ET tube

· sudden onset of respiratory distress

· suspected aspiration of secretions

· increase in peak airway pressures

· adventitious sounds over the trachea or bronchi

· increased RR or sustained coughing

· gradual or sudden decrease in SPO2 or PAO2

· inline is the preferred method

· complications of suctioning include:

· hypoxemia

· bronchospasm

· Increase ICP

· dysrhytmias- causes during suctioning include hypoxemia resulting in M isch. vagal stimulation, SNS stimulation

· HTN

· hypoTN

· mucosal damage

· pulmonary bleeding

· pain

· infection

ORAL CARE and Skin Intergrity

· pts mouth is always open and the lips tongue and gums should be moistened with saline or water swabs to prevent mucosal drying

· reposition or retape ET tube Q 24 hrs

Fostering comfort and Communication

· make the patient comfortable and find suitable ways to communicate, provide pain meds and sedation as appropriate

Complications of ET tubes

· unplanned extubation and aspiration

· ss extubation: pt speaking, low pressure ventilator alarm, diminished breath sounds, respiratory distress, gastric distention

· check for aspiration

Mechanical Ventilation

 This is the process by which FIO2 (21%<) is moved in and out of the lungs by mechanical ventilation

indications for venting include: apnea or inability to breath, ARF, severe hypoxia, respiratory muscle fatigue

There are 2 types of mechanical ventilation:

 Negative pressure ventilation: involves the use of chambers that encase the chest or body and surround it with negative pressure, negative pressure helps pull the chest upward, expiration is passive , these can be used at home for patients with neuromuscular disease, CNS disorders, injuries or diseases of the spinal cord, severe COPD

Positive pressure ventilation:

· PPV is used for acutely ill patients, during inspiration the vent pushes air into the lungs under high pressure, expiration is passive, there are two kinds of + pressure venting

· Volume Ventilation- in this a predetermined tidal volume is delivered with each inspiration and the amount of air delivered is based on compliance and resistance factors of the patient vent system, tidal volume is consistent from breath to breath but airway pressures will vary

· pressure ventilation: in this mode the PIP is predetermined and the tidal volume (VT) delivered to the patient varies on the selected pressure and the compliance and resistance factors of the patient vent system

settings of the vent:

respiratory rate (F)- number of breaths per minute the vent delivers, usual setting is 6-20 breaths/min

tidal volume (Vt)- vo

lume of gas delivered to the patient during each vent breath, usual setting is 6-10 ml/kg

oxygen concentration (FIO2)- fraction of inspired oxygen delivered to the patient, may be set b/w 21-100%, usually adjusted to maintain client PAO2>60 or SPO2>90

Positive End Expiratory Pressure (PEEP)- positive pressure applied at the end of the expiration of the ventilator breath, usually 5 cm/H2O

Pressure Support: + pressure used to augment the patients inspiratory pressure, WNL is 6-18 H2O

I:E Ratio: duration of inspiration to duration of expiration usual setting is 1:2 or 1:1:5 unless IRV is desired

Inspiratory flow rate and time: speed with which the Vt is delivered, usually 40-80L/min and time is 0.8-1.2 sec

Sensitivity: determines the amount of effort the patient must generate to initiate a vent breath; it may be set for pressure triggering or flow triggering; usual setting for a pressure trigger is 0.5-1.5 cm/ H20.. below baseline pressure and for a flow trigger is 1-3 L/min below baseline flow

High Pressure limit: regulates the maximal pressure the ventilator can generate to deliver the Vt, when the pressure limit is reached, the ventilator terminates the breath and spills the undelivered volume into atmosphere; usually setting 10-20 cm/ H2O above peak inspiratory pressure (PIP)

intrapulmonary shunting- alveoli that get good blood supply but no ventilation r/t atelactasis or pneumothorax

alveolar dead space- alveoli that get good gas supply but are not perfused with blood (PE)

Mechanical Ventilation of Alarms and Causes of Activation:

High Pressure Limit:

· secretions, coughing, or gagging

· patient fighting ventilator 

· condensation in tubing

· kinked or compressed tubing

· increased resistance

· decreased compliance

Low Pressure Limit:

· total or partial ventilator disconnect

· loss of airway

· et tube/ cuff leak

Apnea:

· Respiratory arrest

· oversedation

· change in patient condition

· loss of airway

High Tidal Volume, minute ventilation, or respiratory rate:

· pain or anxiety

· change in patient condition

· excess consedate in tubing

Low tidal volume or minute ventilation:

· change in patients breathing effort

· patient is disconnected loose connection or leak in circuit

· et/ cuff leak

· insufficient gas flow

Ventilator Inoperative or low battery

· machine malfunction

· unplugged, power failure, or internal battery not changed 

Modes of Mechanical Ventilation:

· Assist Control Mode: requires that the Vt, inspiratory time, and PEEP be set for the patient, the ventilator sensitivity is also set, and when the patient initiates a spontaneous breath, a full volume breath is delivered

· Synchronized intermittent Mandatory Ventilation (SIMV): requires the Vt, inspiratory time, sensitivity, and PEEP are set for the patient. In between “mandatory breaths” patients can spontaneously breath at their own rates and Vt. With SIMV the vent synchronizes the mandatory breaths with the patients own inspirations

· PEEP: creates positive pressure at the end exhalation, and restores functional residual capacity, the term PEEP is used when end expiratory pressure is provided during ventilator positive breaths

· CPAP: like peep, this pressure is continous during spontaneous breathing, no positive pressure breaths present 

Delegation Decisions for Vents:

RN:

· auscultate breath sounds and resp  effort, assessing for decreased ventilation or adventitious breath sounds

· monitor ventilator settings and alarms

· maintain appropriate cuff inflation on ET tube

· develop plan of communication

· administer sedatives, analgesics, and paralytics as needed

· determine need for et tube suctioning, implement suctioning on unstable clients

· reposition and secure et tube

· educate patient and caregiver about mechanical ventilation and weaning procedures

· monitor oxygenation level and signs of respiratory fatigue during the weaning procedure

LPN:

· suction et or trach of stable client 

· administer routinely scheduled medications

· assist RN or respiratory therapist with repositioning and securing et tube

· administer enteral nutrition as directed by the RN

NAP:

· obtain vital signs and report these to the RN

· provide personal hygiene and skin and oral care

· assist with changing of positioning 

· ROM

· UOP

Complications of + pressure vent:

Cardiovascular:

· PPV can affect circulation b/c of the transmission of increased mean airway pressure to the thoracic cavity, with increased intrathroacic pressure the vessels of the thorax are compressed this results in decreased venous return to the heart, decreased left ventricular end diastolic volume (preload), decreased CO, and hypotension 

Pulmonary:

· Barotrauma:

· as lung inflation pressure increases the risk of barotrauma increases, pneumothorax

· volutrauma: alveolar fractures and movement of fluids , low volume ventilation should be used in ARDS patients

· Alveolar Hypovent

· alveolar hyperventilation

· VAP:

· there is a great risk for this because the ET bypasses normal upper airway defenses

· increasing this risk includes poor nutritional states, immobility, and the underlying disease process

· VAP is pneumonia that occurs 48 hours or more after intubation

· s/s elevated temp, ^ wbc, purulent sputum, crackles or rhonci, infiltrates on CXR

· VAP prevention measures:

· HOB 30-45

· no routine changes of vent tubing 

· use of et tube with a dorsal lumen above the cuff to allow for continous suction of secretions in the subglottic area

· effective handwashing

· organisms in early VAP (w.in 96 hrs of venting)

· gram- ie klebsiella, s. pneumoniae, e coli, haemophilus influenzae, s. aureus

· Late venting

· pseudomonas aureginosa, staph aureus

Sodium and water imbalance:

· progressive fluid retention occurs after 48-72 hours of PPV especially PPV with PEEP, it is associated with decreased UOP, and increased sodium retention, fluid balance changes may be related to decreased CO which in turn results in diminished renal perfusion, pressure changes within the thorax are associated with decreased levels of Atrial naturtetic peptide which also causes NA retention, RAA leads to NA retention

Neurologic:

· in patients with head injuries PPV (especially with PEEP) can impair cerebral blood flow, the increased intrathoracic positive pressure impedes venous drainage from the head resulting in jugular venous distention, may have ^ICP because of impaired venous return and increase in cerebral volume, elevation of HOB and keeping the clients head in alignment may decrease problems in this area

GI:

· at risk for ulcers and GI bleeds any kind of circulatory compromise including reduction of CO r/t PPV may lead to ischemia of the GI tract and lead to transition of bacteria, to decrease the risk of VAP guidelines suggest the use of GI prophylaxis (Zantac or Nexium) and enteral nutrition to decrease gastric acidity and diminish the risk of ulcer and hemhorrhage, gastric and bowel distention may occur because of gas accumulation in the GI tract from swallowed air, Gastric or bowel dilation may put pressure on the vena cava and decrease CO and prohibit proper diaphragm excursion during spontaneous breathing, stress ulcers 

Musculoskeletal:

· immobility is very common, use early and progressive  movement or ambulation is very important, ROM

WEANING:

this is the process of reducing vent support and resuming spontaneous ventilation

differs for everyone

patients who are likely to require prolonged ventilation (COPD) are likely to experience a peak and valley weaning experience

consists of 3 phases: preweaning, weaning, outcome phase

assessment at the preweaning phase is of evaluation and the follwing should be considered: muscle strength, endurance, , clear lungs, clear CXR, pts neurologic status, hemodynamics, FE, AB, nutrition, HGB

spontaneous breathing trials are recommnended in clients who exhibit readiness

Muscles stressed by weaning may need to rest for 12-24 hours

Indicators for weaning:

1. reversal of the underlying cause

2. Adequate Oxygenation: PAO2/ FIO2>150-200

3. PEEP <5-8

4. FIO2 <40-50

5. pH >7.25

6. Hemodynamic stability ( no myocardial ischemia, absence of vasopressor therapy or hypotension)

7. Patient can initiate inspiratory effort

ppt info: 

oral hygiene- oral suctioning, dentures out if orally intubated, look for floaters, brush teeth 2X day, no petroleum based lubricants, use of chlorhexidine

communication- yes or no questions, practice reading lips, communication boards, clip boards, talking with et tubes or trachs

nutrition- 


trach pt’s may be able to eat, ice chips and jello may be ok, respiratory muscle strength decreases rapidly, NG tube feedings preferred, TPN if NG no tolerated, PEG tube for long term ventilation 

Weaning- go slow, follow protocol, it may not happen, terminal weans may be chosen

· why weaning may be difficult- ventilator dependence may be from brain tumors, brainstem problems, trauma

· inability to carry respiratory load, bronchospasm or excessive secretions, inadequate nutrition, electrolyte imbalance, chronic CO2 retention, kidney failure, excessive body fluid, decreased cardiac output, pt’s fear loss of support, dependece

· make weaning work- EBP practices, elevate HOB 30, suction as needed ensure adequate humidification, prevent bronchospasm, pay careful attn to infection control, antacids as needed, prevent sleep deprivation, fight depression 

Stressors in Critical Care
· stress- an emotional sometimes physical disruptive influence

· types of stress:

· distress- an individual encounters a threatening stimulus

· eustress- an individual encounters a non threatening stimulus

· perception- determine how one interprets the stimulus 

· positive self image- helps persons deal with stress, manage stress better

· previous experiences- may contribute to better/ worse mgmt of stressful situations 

· defense mechanisms- help deal with stressful situations if used appropriately, if used incorrectly may result in abnormal behaviors including- denial, projection, rationalization, procrastination, regression

· stress in the critical care environment for clients- death, pain, dependence on others, machines, seperation from their usual environment, minimal privacy, limited mobility, impaired communication, $$ worries, restraints, minimal room for personal belongings, distorted perceptions of the ICU, need for INFO or Hope, 

· stress and death- initial difficulty sleeping, periods of sadness, feelings of guilt and shame, anniversary will resurrect these feelings 

· nurses- sensory stimulation, emotional atmosphere, demanding workload, lack of gratification, need to rapidly organize, exposed to infectious processes, need to perform quickly and correctly in emergencies

· mgmt- adequate staffing for number and acuity, thorough orientation to position, low turnover, debriefing sessions with a counselor, support staff for non nursing duties 

Dysrhythmias and Treatment
Cardiac Conduction:

SA Node (Located in the upper right atrium)> AV Node> Bundle of HIS > L and R Bundle Branches> Purkinje Fibers (innervate the cardiac muscle to cause a contraction)

SA Node: Pacemaker of the heart, generates a HR of 60-100 BPM, a normal heartbeat is the result of an electrical impulse that starts at the SA node

AV Node: This delays the electrical impulse to allow for filling of the ventricles

Bundle of HIS: has pacemaker cells that can generate a HR of 40-60 BPM if the SA Node fails, BOH is also called the AV Junction, if the SA node fails the BOH will fire for a contraction and cause a junctional rhythm

Purkinje Fibers: directly innervate the cardiac muscle which actually causes the contraction, has pacemaker ability at 20-40 bpm

Basic Terminology: 

Waveform: movement away from the baseline in a positive or negative direction, PQRST

Iso-electric line: baseline in EKG tracing

Segment: Line between waveforms

Interval: waveform and segment

Complex: several waveforms

U wave: this may only be seen in the very athletic or very old, hypokalemia 

Paper Measures

Large Box= 0.20 seconds 

Small Box= 0.04 seconds
Measurements

P wave to P wave will measure the ATRIAL RATE

R wave to R Wave will measure the VENTRICULAR RATE

Methods of Measurements:

1. Count the number of complete QRS complexes in 6 seconds and multiply by 10

2. Count the number of large boxes between QRS complexes and divide into 300

3. Count the number of small boxes between two consecutive R waves and divide into 1500

The P Wave

Normal Characteristics: smooth and rounded, 0.5-2.5 mm in amplitude, no more than 0.11 seconds in length (3 little boxes), is sign of the SA node firing 

The PR Interval

Normal Characteristics: PRI is the P wave followed by the PR segment, is measured from the beginning of the P wave to the R wave, usually 1 large box (0.20 S) in length, Normally 0.12-0.20 S, represents the depolarization of the atrium till depolarization of the ventricles 

The QRS complex

Normal Characteristics: the beginning of the QRS is measured from where the first wave of the complex begins to deviate from the baseline. The end of the complex is where the complex begins to level out at, above, or below the baseline, Normal duration is 0.10 S or less (0.06-0.10), should not be bigger than 3 little boxes, R wave is the ventricles contracting, if the QRS is longer than 0.10, this could indicate a life threatening problem

The ST Segment

Normal Characteristics: The ST segment begins with the end of QRS complex and ends with the onset of the T Wave, this should not be elevated or depressed, an elevated segment indicated an acute MI, depressed segment indicated ischemia in heart creating a potential problem

The T wave 

Normal characteristics: The T wave is slightly asymmetrical, in leads 1, 2, 3 is not greater than 5mm in amplitude, a pointy peaked (witches hat) T wave is indicative of hyperkalemia, if the T wave is inverted could be an ischemic change that could be a chronic problem

The QT interval

Normal Characteristics: measurement begins at the beginning of the QRS complex and ends at the end of the T wave, normal duration is 0.36-0.44 S (roughly two large seconds), this represents 40% of the cardiac cycle, a prolonged QT interval sets a patient up for VTACH, a slow heart increases the length of the interval, fast heart decreases the length of the QT interval

NORMAL SINUS

Rate: 60-100 BPM

Rhy: Regular

PR Interval: 0.12-0.20

QRS: <0.12
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Sinus Bradycardia

Rate: <60 BPM

Rhy: Regular

PR Interval: 0.12-0.20

QRS: <0.12

Rate is what changed from normal sinus

Causes: hypotension, dizziness, syncope- these could indicate cardiac compromise, could be SA node disease, vasovagal response, vomiting, increased ICP, carotid massage, some athletes can have bradycardia that is just normal

Treatment: atropine, if it is a long term issue than a pacemaker (if the patient is symptomatic, external pacing)
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Sinus Tachycardia

Rate: >100 BPM

Rhy: Regular

PR Interval: 0.12-0.20

QRS: <0.12

C/B: fevers, anxiety, fight or flight, CHF, shock, anemia, dehydration, MEDS (atropine, epinephrine), caffeine, alcohol, and nicotine

Treatment: usually aimed at correcting the underlying cause
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Atrial Fibrillation

Rate: variable ventricular rate

Rhy: usually irregular

PR interval: not measurable (no visible P waves)

QRS: <0.12

S/S: decreased energy, SOB, tired, sick to stomach, chest pain, palpitation, loss of atrial kick (starts at the SA node, is the start of the electrical impulse)

Will include the loss of the atrial kick and no p waves, there is no iso-electric line, VRATE <100 considered controlled, V Rate >100 is considered uncontrolled, the SA node is firing from different places at different times at 300-400 times per minute causing quivering (can lead to blood clots and stroke), AV node blocks many of these impulses and keep the V rate as normal as possible

C/B: ischemia, valvular disease, PE, hypoxia, digoxin toxicity, quinidine toxicity

[image: image4..pict]Treatments: Cardioversion- not always effective in chronic patients, fresh open heart- amnioderone, beta blocker like metaprolol ( if HR >100), long term blood thinners like pradaxa and coumadin

Atrial Flutter

Rate: V Rate<180

Rhy: Regular/ Irregular

PR interval: not measurable ( saw tooth P waves)

QRS: <0.12

AV node will try to block some of these impulses

C/B: ischemic heart disease, PE, valve disease, digoxin or quinidine toxicity

Treatments: Cardioversion ( easier to convert than AFIB), Beta blockers- metoprolol, calcium channel blockers- cardizem
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Sinus Arrhythmia or Dysrhythymia 

Rate: usually 60-100 bpm

Rhy: irregular

PR Interval: 0.12-0.20

QRS: <0.12

The QRS may be slightly irregular, often in the young or elderly, does not require intervention
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Premature Atrial Contractions (PAC)

Rate: usually normal but depends on underlying rhythm

Rhy: essentially regular with premature beats

P waves: premature

PR interval: varies from 0.12-0.20

QRS: usually <0.10

These occur when there is irritation to the right atria

C/B: CHF, heart ischemia, fatigue, PE, Digoxin toxicity, hypokalemia, hypomagnesmia, caffeine increase, tobacco and alcohol use

PACS that don’t occur often do not require treatment

PACS that occur often  need to be monitored because they can put the heart into AFIB or A FLUTTER

Junctional Rhythm

Rate: 40-60 bpm

Rhy: atrial and ventricular rhythm very regular

P waves: may occur before during and after the QRS, if visible the P wave is inverted

PR interval: only if P wave is present before QRS, usually less than or equal to 0.12 

ORS: <0.10

There typically will not be p waves because the impulse is not originating from the SA node

C/B: acute inferior wall MI, rheumatic HD, valve disease, SA node disease, hypoxia, digoxin toxicity, post cardiac surgery, long term beta blocker or calcium channel blocker therapy

Patients may be asymptomatic, others will report: hypotension, fatigue, chest pain, decreased LOC

Treatment: related to correcting underlying cause, a slow heart rate may need atropine and a pacemaker, dopamine or epinephrine

[image: image7..pict]
Premature Ventricular Contractions (PVC)

PVC’s are an arrhythmia and relatively common. Some people are very sensitive and feel every beat, others are unaware.

R/T to an extra electrical impulse from the ventricles (usually the left ventricle), this is very dangerous for people with underlying heart conditions like valve disease, CAD, mitral valve prolapse, abnormal fluid and electrolytes, hypokalemia, hypomagnesmia, cardiomyopathy, thyroid disorders, alcohol, caffeine, nicotine, cough meds, cocaine, infection, inflammation of the heart muscle

Treatment: TX’d for s/s with beta blockers, or amnioderone ( antiarrhythmic) 

[image: image8..pict]
Ventricular Tachycardia

Rate: no measurable atrial rate, V rate 100-250 bpm

Rhy: atrial rate is undeterminable, v rate regular

P waves: may be present or absent

PR interval: none

QRS: >0.12

This occurs with three or more PVCS in a row with an overall HR over 100, with a pulse the client is considered stable, without a pulse considered unstable

C/B: myocardial irritability, F/E imbalance, acid base imbalance, Myocardial Infarction, drug toxicity from digoxin, quinidine, procanimide

S/S: SOB, palpitations, dizziness, chest pain, decreased LOC, CHF, MI, pulmonary congestion

Treatment: O2, IV (antidysrhytmic like amnioderone) Defib, always check for a pulse if no pulse start CPR

[image: image9..pict]
Torsades De Pointes

Rate: Atrial Unmeasurable, V rate 150-250 bpm

Rhy: no atrial, v rate may be regular or irregular

P waves: none

PR interval: none

QRS: >0.12

This is a polymorphic form of VTACH

C/B: alcohol abuse, electrolyte abuse, a prolonged QT interval can be a warning sign, it can switch to VTACH, f/e disturbance r/t decreased levels of magnesium

S/S: syncope, seizure, lightheadedness, palpitations

Treatment: magnesium sulfate and defibrillation

[image: image10..pict]
Coarse and Fine Ventricular Fibrillation

all parameters are the same it is the amplitude that is different

Rate: undetermined

Rhy: rapid and chaotic with no pattern or regularity

P waves: not discernable

PR interval: not discernable

QRS: not discernable

This has bigger quivers than AFIB, chaotic rhythm with no pulse- start CPR, DEFIB, EPI, ET Tube

C/B: Acute MI, VTACH, hypothermia, f/e imbalance, acid base imbalance, accidental electrocution

[image: image11..pict]Coarse VFIB

[image: image12..pict]Fine VFIB

Asystole

Rate: v rate indiscernible may see some artrial activity

Rhy: atrial may be detected, v rhy indiscernible

P waves: not discernable

PR interval: not measurable

QRS: absent

C/B: MI damage, ventricular aneurysm, acute respiratory failure, traumatic heart problem

[image: image13..pict]Treatment: CPR, IV access, EPI, ET TUBE, DEFIB, treat underlying cause

AV blocks

Occur due to a delay or interruption of impulse from SA Node within the AV node or bundle of HIS or Purkinje fibers

First Degree AV block

Rate: A and V rate the same

Rhy: A and V regular

P waves: one p wave with every QRS, normal size and shape

PR Interval: Prolonged, >0.20 seconds but constant

QRS: <0.10 

This is normal in athletes with no HX of heart disease

C/B: quinidine, beta blockers, calcium channel blockers, procanimide, digoxin, rheumatic fever, acute inferior MI, increased vagal tone

No direct Treatment, usually no S/S
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Second Degree AV block Type 1 (wenkebach)

Rate: Atrial > Vent

Rhy: A reg, V irregular

P waves: some p waves not followed by QRS, more P’s than QRS’s

PR interval: lengthens with each cycle until P wave is present without QRS

QRS: <0.10, sometimes absent

electrical impulse generates in SA node but takes longer to conduct through AV node

[image: image15..pict]Treatment: monitor may go to complete heart block 

Second Degree AV block type 2 (mobitz type 2)

Rate: A rate> V rate (slow)

Rhy: Atrial regular, vent irregular

P waves: some p waves without QRS, more P’s than QRS’s

PR interval: WNL or prolonged but always constant for conducted beats

QRS: >0.10, absent at times

conduction delay below AV node, is more serious and may progress to complete heart block or wide QRS, may block more than one QRS but P waves are regular and V rate regular

C/B: anterior septal MI, chronic CAD, acute myocarditis

S/S: low bp, low vent rate, CHF, pulmonary congestion, diminished LOC

[image: image16..pict]Treatment: transvenous pacemaker

Third Degree Heart Block (Complete Heart Block)

Rate: Atrial rate> ventricular rate 

Rhy: atrial and ventricular rhy normal but no relationship between atrial and vent rhy

P waves: normal in shape and size

PR interval: none

QRS: narrow if generated from AV junction, wide if generated from ventricles

No relationship between P waves and QRS’s

C/B: inferior MI, damage to AV node, digoxin, verapimil can cause this

TX: narrow- atropine and pacing wide- transcutaneous pacing

[image: image17..pict]
Pacemakers:

placed through the subclavian, leads go to atria or ventricle and may do biventricular pacing for CHF, all  pacemakers work as defibrillators and pacers

pacemaker: artificial pulse generator that delivers an electrical current to the heart to stimulate depolarization, always check pacer battery

pacemaker generator- powersource that houses the battery

spike- vertical line on the ECG that indicates the pacer his discharged

asynchronous- always the same rate

av or dual chamber- works in atria and ventricles

synchronous- discharges only when the heart rate drops to low

atrial pacing: pacemaker works only in atria, placed in right atrium, ineffective if an AV block occurs, cant  pace ventricles

ventricular pacing: pacer works only in ventricles, placed in right ventricle, pacer spike appears directly before QRS which is wide in appearance

dual chamber pacing: pacer in both the atrium and ventricle, dual lead system, placed in right atrium and ventricle, two pacer spikes before P and QRS on ECG

IV Drip Calculations
Cardiac Medications

Preload/ Afterload/ HR/ Cardiac Output
CO:

· cardiac output is the minute volume of the heart, it is recorded in liters per minute

· CO= SVxHR

· Stroke volume is the amount of blood ejected from the ventricles per minute diagnosed via echo

· the average resting CO is 4.5-5.0 L/min, in stressful situations CO can increase to 10-15 l/min, trained athletes can increase their CO to 25 l/min, pregnant women the CO can reach up to 10 l/min due to increased fluid volume 

Cardiac Index: is the best measurement of cardiac function, CI= CO/BSA

Manipulating CO:

1. Change HR- it is the easiest way to manipulate CO

a. Controlling HR- controlled by 3 factors

i. automaticity- a unique property of myocardial cells, a nerve is not necessary to tell the cell to contract the heart muscle can do it on its own, the SA node is the main pacemaker of the heart, sets a rate b/w 60-100, if it fails other backups take over

ii. ANS- 

1. fight or flight- sympathetic fibers are located in the atria and the ventricles, stimulaion of the SNS results in faster HR, stronger ventricular contraction, increased BP, dilation of the bronchi- more airway

2. parasympathetic-these fibers are found in the atria- stimulation results in decreased HR and BP, weaker myocardial contraction, constriction of the airways

3. factors that influence ANS- tumors, valsalva maneuver, drugs- sympathomimetics, sympatholytics, parasympatholytics, parasympathomimetics

4. tumors, head injuries, brainstem injuries damage alter the nerve pathways and can cause either tachy or brady cardias, changes in the HR then alter the CO

5. the valsalva maneuver- pressure on the vagus nerve produces a parasympathetic response and results in bradycardia and decreased CO, C/B digital stool removal, bowel movements, carotid massage (done by DR)..

6. drug therapy

a. sympathomimetics- drugs that mime or act like sympathy increase the HR- epi or nor epi

b. parasympathomimetics- no meds but the valsalva maneuver is used to lower HR

c. sympatholytics- drugs that luse or cut sympathy cause the opppsite response of a miming drug- selective BBlockers can block beta 1 banches of the SNS and cause decreased HR, nonselective BBlcokers block B1 and B2 can cause airway problems for persons with asthma 

d. parasympatholytics- drugs that cut or lyse parasympathy- atropine is given to treat bradycardia- causes HR to increase 

iii. humoral factors

1. baroreceptors- located in the aortic arch and carotid sinus respond to pressure changes and stretch in the blood vessles, trendelenburg position can trick baroreceptors b/c more pressure on carotid arteries

2. chemoreceptors- a different type of specialized tissue located in the aortic arch and carotid sinus bodies- respond to changes in blood pH, po2, Pco2, in the presence of tissue ischemia PCo2 rises, and PH and PO2 lower this activates the vasomotor center and stimulates the SNS to increase HR to increase CO and correct the acid base balance 

2. Manipulating stroke volume

a. intrinsic factors- preload, contractile force, after load, HR, A and B type natruretic factors

b. extrinsic factors- ANS, Humoral Factors

i. Intrinsic Factors

1. preload- a term given to the volume/ pressure in the ventricle at the end of diastole after the atrial kick, preload is composed of venous return, atrial kick, ventricular compliance, LVED/P

a. as preload increases from higher venous return the larger volume of blood causes the ventricle to stretch. An optimal amount of stretch causes the fibers to snap back more forcefully and causes a stronger contraction, stronger contraction yields higher SV and CO- starlings law- increased stretch and better contraction

2. contractile force- a stiff noncompliant ventricle hinders filling and contraction, more pressure is required to stretch the stiff tissue fibers, volume entering the ventricle doesn’t change, the heart cannot generate enough pressure the stretch the muscles- decreased SV/CO

a. over stretched muscles will require more volume for the snap back, if no extra volume= decreased SV/ CO, eventually the muscle loses the ability to have a forceful contraction if overstretched for a long time

3. Afterload- this refers to the pressure the heart must generate to overcome the pressure in the blood vessels outside the heart, left ventricular afterload would mean that the heart would have to generate a pressure higher than the diastolic aortic BP to expel blood

a. elevated BP causes heart to work harder to eject blood, it must generate higher pressure to achieve the same SV/ CO 

4. HR- changes in HR affect SV because of the length of diastole, Increased HR causes too short of a period of diastole and the ventricles do not fill leading to decreased SV/ CO, fast HR also uses more o2 muscle will then get decreased o2 and this leads to a weakened contraction and a further decrease in CO/ SV

5. A (from atria) and B (from ventricle) type natrurtetic- hormones released from the hearts atria and ventricles when the tissue are overstretched 

a. ANF- increase sodium and water excretion, directly vasodilate, suppress RAA, reduce SNS activity- these all reduce vascular volume and BP

ii. extrinsic factors

1. ANS- parasympathetic dominance decreases the HR and reduces contraction by 20-30% this reduces CO and SV, sympathetic dominance does the exact opposite 

2. humoral factors- baroreceptors and chemoreceptors respond to pressure changes and chemical signals either sympathetic or parasymp stimulation is sent to the heart, symp messages increase contractility to increase SV, parasymp messages dilate veins to reduce venous return and decrease SV

CV Risk Factors
modifiable: 

· HTN

· hyperlipidemia

· DM

· smoking

· obesity

· sedentary lifestyle

· diet

· alcohol consumption

nonmodifable:

· age 

· gender

· race

· family HX

· genetics

Diagnostic Tests
Arterial Vs. Venous
Atherosclerosis – a gradual thickening of the intima (innermost layer of arterial wall) & media (Middle layer of arterial wall), which leads to progressive narrowing of artery lumen (Lewis) – Leading cause of PAD

· Epidemiology

· Actual cause of atherosclerosis is unknown

· There are theories as to its development

· Inflammation and endothelial injury play a major role

· Typically appears at ages 60s to 80s

· Largely undiagnosed

· Clinical symptoms occur when vessel are 60%-70% occluded (Lewis)

· Risk Factors

· Cigarette smoking

· Hyperlipidemia

· HTN

· DM

· Genetics

· Sedentary life style

· Types of lesions

· Fatty Streak

· Initial Lesion

· Lines the intima of an artery

· Stimulates growth of smooth muscle cells in artery wall

· Can begin in preschool age in USA

· Childhood obesity, lack of exercise, possibly even childhood DM & smoking

· Fibrous Plaque

· After a number of years, fatty streak evolves into a plaque

· May obstruct blood flow

· Most people are asymptomatic if they develop collateral blood flow

· Complication Lesions

· Fibrous (Stable)

· Blood clots can develop on the roughened surface & occlude the artery

· Blood clots develop because platelets stick to the rough surface of the vessel

· Pieces of plaque can break off, travel downstream & block an artery branch

· This is rare

· Unstable Plaque

· Jelly-like consistency makes it more prone to ulcerate & bleed, occluding the lumen

· Both types of complication lesions must be treated immediately to avoid permanent damage in the area the artery supplies

· Organs, tissues effect

· Any organ or tissue supplied by an involved artery

· i.e. renal artery, mesenteric artery, peripheral artery

· have to worry about kidney function

· Chronic lack of blood supply can cause a chronic ischemic state

· Normal tissue is replace with fibrotic tissue

· Requires less O2

· Fibrosis of organs or tissues causes ineffective performance

Peripheral Arterial Disease (PAD)
· Diagnostic studies/nursing implications

· Doppler US

· Non-invasive

· Uses ultrasound technology

· Sound is reflected off moving blood cells & the velocity of that is measured as wave-lengths

· Not painful

· Helps dx both venous & arterial occlusions

· Intravascular US

· Same technology as external US

· Uses very small sterile transducers

· Most advanced technology

· Can tell the difference between stable & unstable plaque in a blood vessel

· Invasive 

· Requires a hole in the artery

· May be closed with Mynx closure device

· If so manual pressure is not needed to occlude the hole

· Things to check right after this procedure

· Pedal pulses

· Hematoma

· Will probably see 

· ↓BP

· ↑Pulse

· Edema

· Firmness

· Maybe discoloration

· Pain

· Do not usually have pain

· Maybe symptom of hematoma or other problem

· Number of punctures made into the artery

· Retroperitoneal bleeding can be a problem

· s/s is low back pain (maybe side pain also)

· Ankle/Brachial Index

· Uses US to obtain data

· BP cuffs are placed on all extremities

· Waveforms and BP’s are compared

· Ankle BP & brachial BP are normally the same

· PAD is present if the ABI is below 1.0

· Normal ABI = 0.91-1.30

· Mild PAD = 0.71-0.90

· Moderate PAD = 0.41-0.70

· Severe PAD = <0.40

· Divide ankle SBP by brachial SBP

· Check both R & L brachial BP & use whichever is higher

· Example

· Ankle SBP = 72, brachial SBP = 120

· 72 / 120 = 0.6 ABI = moderate PAD

· **Will want to remember how to calculate this**

· Exercise Testing

· Test for intermittent claudication

· An ischemic muscle ache or pain that is precipitated by a consistent level of exercise, resolves within 10 minutes or less with rest, & is reproducible (Lewis)

· Walk on steps or treadmill

· May use bicycle pedals if unable to walk

· Speed of treadmill/grade of elevation determines diagnosis

· The shorter the period of time before pain, the move severe the PAD

· Why it is important for HCP to ask patients how they react to walking

· MRI

· Non-invasive

· Gives a 3D view of the vascular bed

· Problems with MRI

· Expensive

· Lengthy

· Not well tolerated

· Angiography

· Requires contrast media

· Need to know about allergies (shellfish, etc) and/or reactions to other tests

· Hold Metformin for 48 hours after contrast media

· Mucomyst can be given to protect kidneys

· Dye is injected into blood vessels and films are taken

· Pressure must be applied to injection site or bio-occlusive plugs utilized

· Emboli can form after procedure

· Digital subtraction angiography

· Uses contrast media

· Fluoroscopy & computer technology are used to “subtract” data that is not needed from the images

· Provides a clear picture of the vascular bed

· Patient care is the same as for angiography

Chronic Arterial Occlusive Disease

· Etiology/epidemiology

· Atherosclerosis

· Vasospasm

· Embolism

· Thrombus

· Trauma

· Heart failure

· Most common in lower extremities & after age 80

· Disease r/t aging

· Incidence higher in men

· Pathophysiology

· Causes

· Risk factors are those of atherosclerosis

· Plaque buildup at areas of high stress

· High stress – usually a bifurcation of the artery

· Chemical injury from cigarette smoking

· Decreased O2 supply to area distal to the lesion

· Exercise & increased O2 demand cause pain

· Damaged intima may lead to aneurysm formation

· Ulcer development can occur

· Gangrene

· May affect

· Aortoiliac artery

· Femoral artery

· Popliteal artery

· Tibial artery

· Peroneal artery

· General rule of thumb

· Diabetic – tend to develop PAD in arteries below the knee

· Non-Diabetic – femoral & popliteal are the most common

· Symptoms

· Six P’s

· Pain

· Due to ischemic process

· Pulselessness

· Not going to feel a peripheral pulse

· Poikilothermia

· Temperature changes in the extremity

· “adaptation of the limb to the environmental temperature, most often cool” 

· Pallor

· Extremity not getting enough RBCs

· Cap refill may be >3 seconds

· Paresthesia

· Nerve endings not getting enough blood supply

· Paralysis

· From permanent nerve & tissue damage

· Will lead to sensory & motor dysfunction

· Intermittent Claudication

· Ischemic pain brought on by exercise

· Classic symptom of PAD

· Ischemic muscle ache or pain that is precipitated by a constant level of exercise

· Resolves within 10 minutes or less with rest

· Reproducible

· Ask patient how long they are able to walk before leg pain begins

· Types

· Inflow lesions

· Aorta & iliac arteries

· Cause pain in back & buttocks

· Outflow lesions

· Femoral & popliteal arteries

· Cause pain in thighs & lower legs

· Paresthesia

· Numbness or tingling in the toes or feet

· Produces loss of pressure and deep pain sensations

· Injuries often go unnoticed by patient

· Thin, shiny, & taut skin

· Loss of hair on lower legs

· Diminished or absent pedal, popliteal, or femoral pulses

· Pallor of foot with leg elevation

· Reactive hyperemia of foot with dependent position

· Pain at rest

· Occurs in the forefoot or toes

· Aggravated by limb elevation

· Occurs from insufficient blood flow

· Occurs more often at night

· Relief with dangling

· Atrophy of skin & underlying muscles

· Delayed healing

· Wound infection

· Tissue necrosis

· Arterial ulcers

· Non-healing arterial ulcers and gangrene are most serious complications

· may result in amputation if blood flow is not adequately restored, or if sever infection occurs

· Skin changes

· Slow growing nails

· Dry, scaly texture

· Round, black necrotic ulcers on distal portions of the extremity

· Hair loss

· Color changes

· Pale

· Reduced RBC’s in the microcirculation

· Can occur when the extremity is elevated above level of the heart

· May return to normal when in a dependent position

· Rubor

· Reddish purple discoloration when an extremity is dependent

· Superficial capillaries are injured

· Remain dilated & stagnated blood causes the discoloration

· Medications/nursing implications

· Direct Vasodilators

· Minoxidil, Hydralzine, Beta Blockers, Alpha Blockers

· Reduce BP & dilate blood vessels

· Many persons with PAD also have concurrent HTN

· These drugs do double duty

· Nursing

· Important to teach patients to

· Stand up slowly

· Check BP prior to taking med

· Emphasis compliance (do not skip dose)

· Calcium Channel Blockers

· Cardizem

· Dilate arterial walls & are especially helpful in treatment of vasospasm

· Nursing

· Need to check pulse – same as beta blocker (reduces HR)

· Calcium channel blockers can lead to edema & heart failure

· Check weight daily

· Notify HCP of gain 3-5 pounds overnight

· Constipation frequent side effect

· Blood Viscosity Reducing Agent

· Trental

· Enables erythrocytes to become more flexible

· RBC’s can maneuver around obstructions

· Think “Trental & Twist”

· Reduces blood viscosity

· Nursing

· Smoking negates effect of Trental

· Do not smoke & take this med

· Antiplatelet agents

· Persantine

· Does double duty 

· Dilates arterial wall & has antiplatelet effects

· Used to stimulate exercise in stress tests for person who cannot do physical exercise

· Nursing

· Take on empty stomach with full glass of water

· May cause orthostatic hypotension

· Platelet count should be monitored

· Aspirin

· Cheap, low dose (81 mg) required for antiplatelet effect

· Works rapidly when chewed, slower when swallowed

· Nursing

· Some people take more than 81mg

· Can cause gastric upset

· Take with food or enteric coated pills

· At risk for GI bleed

· Check stools

· May bruise or bleed easily

· Some evidence that people are becoming aspirin resistant

· Body not responding to antiplatelet effect

· Ticlid

· Stops platelets from sticking together

· Also stops them from sticking to plaque

· Much lower incidence of GI bleeding compared to ASA therapy

· Very $$$

· Nursing

· Take with food

· May cause orthostatic hypotension

· May cause altered liver function studies

· Monitor liver function studies every 3-6 months

· Monitor CBC

· Plavix – clopidogrel

· Prevents ADP from binding to its glycoprotein complex on the cell membrane of the platelet.

· Stops formation of platelet plug & prevents thrombus formation

· Research demonstrates that drug is very effective along & in combination

· Not cheap

· Nursing

· PEARL

· Plavix & Omeprazole (Prilosec)

· Antiplatelet effect of Plavix is reduced by approx. half when given with Prilosec

· Increases risk of MI & stroke

· Can be given in combo with ASA

· Teach patient about bleeding precautions

· Skin rashes are common (up to 20% of people)

· Anticoagulants

· Goal of meds

· Prevent thrombus formation

· Intercept extension of a thrombus once it has formed

· CANNOT DISSOLVE CLOTS

· Heparin

· Acts at several sites on the clotting cascade

· Primarily prevents conversion of fibrinogen to fibrin

· Used for short-term therapy

· Action is prompt & predictable

· May be given SQ or IV

· Used to treat arterial & venous problems

· Nursing

· aPTT used to adjust dose

· Goal: attain 1 ½ to 2 ½ times normal control aPTT

· Measured in seconds

· IV doses are weight-based

· IV is initiated as a bolus followed by a drip

· Stroke patients do not usually get bolus

· IV heparin in given in a dedicated line

· SQ given in abdomen

· Less chance patient will bump area & cause trauma

· Rotate sites

· Give 2 inches out from umbilicus

· Grasp skin, give at 90 degrees

· Do not rub injection site

· ANTIDOTE = PROTAMINE SUFATE

· HIT: Heparin-Induced Thrombocytopenia

· Serious s/e of heparin therapy

· Immune reaction to heparin

· Causes sudden severe reduction in platelet count

· Causes paradoxic increase in venous &/or arterial thrombosis

· Causes clots – platelets ↓ in circulation because they are clumped together causing clots – AKA: white clot

· Diagnosis: measure for presence of heparin antibodies

· Tx: STOP heparin immediately, if anticoag still needed – use a non-heparin agent

· LMWH (low molecular weight heparin)

· Inhibits factor Xa of the clotting cascade

· Does not inactivate thrombin or inhibit platelets

· Does not affect PT or aPTT levels normally

· Safer for long term therapy – no white clots (HIT)

· Given SQ as a weight-based dose

· $$$$

· Nursing

· Comes in prefilled syringe so you may have to waste some

· Do not give within 2 inches of umbilicus

· ANTIDOTE for Lovenox & Fragmin = PROTAMINE SULFATE

· Coumadin

· Blocks formation of prothrombin from vitamin K

· Protime & INR regulate dose

· Based on INR – PT rates vary from lab to lab

· Therapeutic INR ranges from 2.0 to 3.0

· Have artificial heart valve value should be 3.0 to 3.5

· Long term therapy

· Cheap

· Treats or prevents thrombus formation

· Persons with AFib often on Coumadin

· Persons with mechanical heart valves need to be on Coumadin

· Persons with Hx of DVT will probably be on Coumadin

· Nursing

· Administered PO

· Recommend taking at supper time

· Contraindications

· Non-compliant

· Bleeding

· Aneurysms

· Trauma

· Alcoholism

· Drug abuse

· Neurosurgery

· Liver or renal disease

· Cerebral hemorrhage

· Infections

· Open, ulcerated wounds

· Occupations with risk for injury

· Foods to avoid

· Anything high in Vitamin K

· Green leafy veggies, fish, liver, caffeine

· Avoid injury

· Wear a medic alert

· Tell the dentist, podiatrist, tattoo artist

· Watch for bleeding

· Nursing diagnoses & interventions

· Pain (acute or chronic)

· Exercise program – walking

· Brueger-Allen exercises

· Specific exercises intended to improve circulation to feet/legs

· Lower extremities elevated to 45-90 degree angle

· Supported in this position until skin blanches 

· Feet/legs lowered below level of rest of body

· Until redness appears

· Placed flat on bed for a few minutes

· Length of time varies for each position based on pt’s tolerance & time for color change

· Usually prescribed so legs elevated for 2-3 minutes, down 5-10 minutes & flat 10 minutes

· Analgesics

· Warmth to extremity

· Altered peripheral tissue perfusion

· Proper use of prescribed meds

· Avoid restrictive clothing

· Do not cross legs

· Stop smoking

Buerger’s disease – Thromboangiitis obliterans

· Non-atherosclerotic, segmental, recurrent inflammatory vaso-occlusive disorder of the small & medium sized arteries  & veins of upper & lower extremities

· Men aged 20-40

· Long Hx of tobacco use

· Effects lower extremities most commonly

· Effects the smaller blood vessels

· “Trigger” sets off an inflammatory response

· Eventually leads to scarring

· Vessels may also spasm

· Large arteries are wide open

· Damage is irreversible

· Gangrene & necrosis develop

· Amputation is frequently performed to save person’s life

· Amputation rate of those who continue using tobacco is approx. 3x greater than those who do not

· Nursing

· Smoking cessation referrals

· Monitor skin temperature

· Distal pulses will be strong but circulation is BAD

· Pain relief measures

· Medication teaching

· Calcium channel blockers, antiplatelets

· Protect extremities from injury, heat & cold

Raynaud’s disease

· Vasospastic disorder of small cutaneous arteries

· Occurs in women

· Most common in hands; also occurs in toes & nose

· Respond to a “trigger”, usually cold

· Associated with autoimmune disorder (secondary), occupational-realted trauma & pressure to fingertips

· White

· Blue

· Red

· Nursing Interventions

· Avoid cold

· Calcium channel blockers

· Stress management

· Biofeedback

· Rarely, amputation of fingers

· Check for connective tissue disorders

Acute Arterial Occlusive disease

· Etiology/epidemiology

· Sudden interruption in the arterial blood supply to a tissue, organ, or extremity

· Causes

· Embolism

· Thrombosis of preexisting atherosclerotic artery

· Trauma

· Pathophysiology

· Embolus travels until lodges in vessel smaller than its diameter, or in area of atherosclerotic narrowing

· Can occur anywhere in body

· Arterial occlusion causes sudden loss of O2/blood supply to tissue

· Amount of damage depends upon

· Location & size of occlusion

· Clot fragmentation with embolism to smaller vessels

· Degree of PAD present

· Collaterals around obstruction

· Six P’s will be present

· Medical management

· Catheter-directed thrombolytic therapy (clot buster) (tPA)

· Percutaneous mechanical thrombectomy (with or without clot buster)

· Surgical bypass

· Nursing interventions

· Pain control (narcotics)

· Prevent injury (Humpty Dumpty)

· Limit BP due to risk for hematoma

· Bleeding precautions

· Check pulses with Doppler

· Check LOC (possible indication of brain bleed)

· I&O = foley

· Monitor tissue perfusion

· Informed consent

· Emotional support

· Invasive/surgical management

· PTA (percutaneous transluminal angioplasty)

· Performed in radiology or cath lab

· Balloon dilates stenotic areas

· PTA frequently requires a “redo”

· Good for persons who are not healthy enough for bypass surgery

· May be stented to keep artery open

· Laser assisted angioplasty

· Balloon angioplasty is perform with addition of laser technology to open a tight lesion & allow catheter to be placed at area of plaque & to smooth the remaining plaque edges

· Requires a skilled operator

· Complications

· More common as laser does not differentiate between plaque & arterial wall

· Artherectomy

· Roto-rooter method of artery opening

· Plaque is shaved out of lumen

· Stents

· Combined with balloon angioplasty

· Based upon study of pantyhose

· Stent deployed by balloon

· Keeps artery lumen open

· Best results with drug eluding stents

· By-Pass grafts

· Regular & Insitu

· Regular

· Must be able to tolerate surgery

· Long incisions

· Named after arteries bypassed

· 1st name where graph begins, 2nd name where graph ends

· FemPop – starts in femoral and ends at popliteal

· May use native vein graft

· May use artificial graft materials

· Insitu

· Use saphenous vein

· For people who can’t tolerate a regular bypass

· Numerous small incisions

· Valvulotome

· Process of removing valves from the saphenous vein

· Decreased risk of infection

· Embolectomy

· Why dissolve it when you can remove it

· Direct method

· Indirect method

· Endarterectomy

· Usually performed on carotid arteries

· Plaque does grow back after procedure

· Nursing management

· Pain Control

· May not be necessary, depending upon surgery performed

· Epidural analgesia

· PCA pump

· IV pain meds

· PO pain meds

· Promoting circulation and tissue perfusion

· Vasospasm is common

· Thrombi or emboli can occlude grafts

· Monitor peripheral pulses

· Temperature

· Cap refill

· Activity

· PT

· Assistive devices

· Early ambulation

· Fluid Balance

· CBC

· Electrolytes

· BUN/Creatinine

· I&O

· Vital signs: BP & Pulse

· Preventing complications

· Arterial reocclusion

· Bleeding

· Infection

· Graft separation

· Co-morbidities

Aneurysms

· Etiology/epidemiology

· Atherosclerosis

· Trauma or injury to vessel

· Infection

· Congenital

· Connective tissue disorders

· Risk Factors

· Cigarette smoking

· Uncontrolled HTN

· More common in men

· Incidental finding

· No symptom or pain until it’s ready to rupture

· Sites

· Thoracic

· Abdominal

· Iliac

· Femoral

· Popliteal

· Types

· Fusiform

· = unform – aneurysm is outpouching on both sides evenly

· Saccular 

· Sack on one side or the other

· Dissecting

· Vessel is torn thru the intima and is bleeding into the media

· Ruptured

· Broken thru wall of the vessel

· Repair

· Regular Repair

· Long incision

· Aorta cross clamp required

· Very dangerous

· Loss of blood flow to distal arteries

· Can lead to renal failure within 40 minutes

· Major operation

· Numerous potential complications

· Can be done on emergency basis

· Complications

· Neurological

· Spinal cord ischemia

· Impotence

· Neurogenic bladder

· Sensory deficits

· Stroke

· Cardiovascular

· MI

· HF

· DVT

· Dysrhythmias

· Electrolyte imbalance

· Pulmonary

· Atelectasis

· Pneumonia

· PE

· Chest tube

· GI

· Colon ischemia

· Ileus

· Renal

· ARF

· From cross clamping of the aorta – can occur in 40 minutes

· Embolism

· Hypotension

· Endovascular repair

· Elective procedure

· Custom made graft

· Done in radiology

· Must sign consent for regular repair if complications occur

· Quicker recovery

Deep Vein Thrombosis

· Etiology/epidemiology

· Virchow’s Triad 

· Recipe for venous thrombus

· Venous stasis

· Damage to intima

· Hypercoagulability

· Risk Factors

· Previous episode

· Female

· Age

· Chronic disease

· Occupations

· Epidemiology

· May go untreated

· 50% develop PE

· Pathophysiology

· Ingredients of Virchow’s triage present in a vein can lead to development of thrombus

· Diagnostic tests

· Venogram

· Impedance plethysmography & ultrasound

· D-dimer

· Fragment of fibrin formed as result of fibrin degradation & clot lysis.

· Elevated results suggest venous thromboembolism

· Homan’s Sign  - DO NOT DO THIS

· Medications/nursing implications

· Heparin

· LMWH

· Coumadin

· Fibrinolytics/Thrombolytic

· Urokinase

· r-tPA

· Alteplase (tPA-tissue plasminogen activator)

· Produces clot lysis through the following sequence

· tPA binds to fibrin on surface of clot

· Activates fibrin-bound plasminogen

· Plasmin is cleaved from plasminogen associated with fibrin

· Fibrin molecules are broken apart by plasmin and clot dissolves

· Treatments/nursing implications

· Assessment

· Calf measurement

· Skin temperature

· Pain

· Check for edema

· Treatments

· Anti-embolism stockings

· SCD

· Thrombectomy

· Activity restrictions

· Vena Cava filters

· Prevention measures

· Early ID

· Avoid stasis

· Anti-embolism stockings

· Safety measures with Coumadin & LMWH

Varicose Veins

· Etiology/epidemiology

· Common after age 40

· Vein valve incompetence

· Pathophysiology

· Valves leak blood back into distal section of vein

· Lower section of vein dilates causing valve to leak further

· Vein becomes swollen & distorted from blood pooling

· Treatments/nursing interventions

· Compression stockings

· Sclerotherapy

· Vein ligation or stripping

· Vein ablation

· Prevention

· Risk factor identification

· Ambulation

· Lose weight

· Avoid prolonged sitting or standing

· Compression stockings

· Walking regimen

Arterial vs venous ulcers

· Pain

· Arterial

· Intermittent claudication progressing to pain at rest with severe ischemia

· Venous

· Aching, heavy sensation, muscle cramps

· Pulses

· Arterial

· Extremity cool

· Temperature variations

· Distal pulses diminished or absent

· Venous

· Prominent superficial veins

· Feet warm

· Pulses present

· Palpable if not edema

· Otherwise audible easily with Doppler

· Texture

· Arterial

· Atrophy of muscles

· Hair loss

· Thin, shiny, dry skin

· Thickened nails

· Venous

· Scaling

· Thickening & scarring of skin

· Leathery texture

· Coloration

· Arterial

· Pallor, when elevated

· Rubor, when dependent

· Venous

· Reddish-brown pigmentation 

· With edema on lower leg

· Ulcers

· Arterial

· Locations

· Between toes or tips of toes

· Phalangeal heads

· Heel

· Above lateral malleolus

· Appearance

· Well demarcated edges

· Black necrotic tissue

· Deep pale base

· Excruciating pain

· Venous

· Locations

· Often multiple

· Anteromedial malleolus

· Pretibial area

· Appearance

· Shallow

· Uneven edges

· Sloping walls

· Ruddy granulation tissue

· Superficial

· Moderately painful

· deep aching or bursting pain

· Nursing Care

· Arterial

· Wound care

· Protect extremity

· Prevent infection

· Patient education

· Emotional support

· Pain control

· Venous

· Wound care

· Limb elevation

· Prevent infection

· Patient education

· Emotional support

· Vascular support device

· Treatment

· Arterial

· PTA

· Stenting

· Bypass

· Amputation

· Venous

· Vein ligation

· Vein stripping

· Unna boot

Angina
· Stable angina vs Unstable angina

· Stable

· Part of coronary artery disease but not classified as acute coronary syndrome

· Thought to be caused by stable plaque

· Does not cause permanent damage

· Does not cause change to ST segment

· Predictable

· Exercise-induced

· Person will know – will have s/s of angina just from getting the mail

· Responds to rest or nitroglycerine

· Caused by ischemia

· Usually because of stable atherosclerotic lesion in coronary artery

· Managed with long-acting antianginals
· Unstable

· Part of acute coronary syndrome

· Includes unstable angina, NSTEMI & STEMI

· Most common cause is coronary thrombosis

· Recent onset

· At rest

· Stable, that changes character (has become unstable)

· After MI

· Increased risk of AMI

· Usually requires PCI (primary coronary intervention)

· Needs heart cath done
· Variant angina
· Prinzmetal’s Angina

· Occurs with rest or activity

· Triggers

· Smoking

· Alcohol

· Cold

· Caused by coronary artery spasms

· Treatment

· Calcium channel blocks

· In addition to or instead of usual antianginal meds 
· NSTEMI vs STEMI

· NSTEMI

· Non ST segment elevation MI

· Not 100% occluded
· Diagnosed by

· History

· Elevation of enzymes

· ECG does NOT have typical changes

· May see ST changes – even depressions – more stable

Acute Coronary Disease
Acute Coronary syndromes/CAD

· Etiology/epidemiology

· Blood vessel disorder affecting coronary arteries

· Atherosclerosis is major cause of CAD

· Progressive – takes many years to develop

· When becomes symptomatic

· Disease process is usually well advanced

· Risk Factors – same as PVD

· Age

· Gender

· Race

· Genetics

· Metabolic syndrome

· DM, HTN, obese, hyperlipidemia, waist circumference, more rapid rate of plaque formation

· Smoking

· Vasoconstrictor

· Displaces O2 on hemoglobin

· vasospasms

· Lack of exercise

· Diet

· Obesity

· Stress

· HTN – increase workload for heart
· Pathophysiology

· Endothelial injury

· Injury to intima

· Coronary arteries twist/turn around heart several times

· Several areas of bifurcation

· HTN can cause mechanical injury

· Bacterial gingivitis can also damage vessels

· Chemical mediators

· Cholesterols

· Toxins in body from renal failure

· CO in cigarette smoke

· Platelets/monocytes

· Gather & stick & injury of wall = occlusion,

· Forms clot/plug

· Smooth muscle proliferation

· Grows & responds to higher levels of growth factor

· Makes lumen narrow

· Fibrous cap formation

· Unstable plaque

· Irregular surface

· Blood clot formation

· Starts to break away

· MVO2

· Myocardial O2 demand

· Smoking, DM, hyperlipidemina, occlusions

· Anything that impedes O2 flow

· Cocaine-induced

· Vasoconstrictor

· Decreases blood supply

· Spasms

· Increased work load of heart

· Decreased O2 supply

· Increases HR

· Direct toxic effect

· May cause electrical death instantly

· Need medications to reduce vasospasm in addition to regular drugs
· NSTEMI vs STEMI

· NSTEMI

· Non ST segment elevation MI

· Not 100% occluded
· Diagnosed by

· History

· Elevation of enzymes

· ECG does NOT have typical changes

· May see ST changes – even depressions – more stable

· STEMI

· ST segment elevation MI

· Easy to see on ECG
· 100% occlusion

· Diagnosed

· By ECG

· Cardiac enzymes may still be normal at this point 

· Both types can result in death

· Both types can result in HF

· NSTEMI can progress to a Q-wave MI

· STEMI should get immediate reperfusion treatment

· NSTEMI should get adjunctive treatment with cath within 48 hours (or sooner
· Ischmia/injury/infarct

· Ischemia

· Interruption of O2 supply

· Brief

· Damage is adverted
· Injury

· Degree of deprivation more pronounced

· Tissue involved at high risk for permanent damage
· Infarct

· Emergent situation

· If injury persists in myocardium for 4-6 hours

· Permanent damage occurs
· Locations of infarction

· Inferior wall

· N/V

· SA

· Bradycardia

· AV blocks

· Lateral wall

· CHF

· SA node dysfunction

· Posterior wall

· May occur with inferior wall MI

· SA & AV node dysfunction

· Anterior wall

· Hypotension

· CHF

· Cardiogenic shock
· Symptoms

· Pain 

· P – precipitating events

· What where they doing when pain started

· Q – quality

· Sharp, dull, squeezing, ache, heavy, “what does it feel like”

· R – radiation

· Where is pain located, does it radiate to other areas (e.g. arms, jaw, shoulder, elbow)

· S – severity

· 0/10 scale

· T – timing

· When did it start,

· Has it changed since that time

· Had pain like this before

· What did you do to treat it? (ASA)

· Dyspnea

· May be associated with ischemic pain

· May be due to onset of heart failure in the ischemic heart

· Men – textbook symptoms

· Women

· Atypical symptoms

· Indigestions, weak, tired, 

· Diagnosed later

· may be dx with anxiety, depression or GI before looking at heart

· Sicker

· More difficult to treat

· Arteries are smaller than men’s so harder to treat

· Underdiagnosed

· Silent ischemia 

· No pain or discomfort

· MI or injury picked up by ECG only

· May be a diabetic – neuropathy blocking pain

· Alterations in VS

· Pain

· ↑BP

· ↑pulse
· ↑RR
· Heart failure
· ↑HR
· ↑RR
· ↓O2
· Inferior  wall MI
· SA, AV node blood supply = ↓HR (bradycardia)
· Inflammatory response after MI
· ↑temp >101°
· Due to MI & inflammatory process
· Dysrhythmias
· Ischemia increase excitability to mydocardia
· Premature beats common
· Early beats that hit the supernormal period may cause tachycardia
· Tachycardia worsen O2 supply/demand imbalance in the heart = decrease blood supply
· Reperfusion dysrhythmias 
· Blood supply comes back after MI or after thrombolytic = extra blood supply = VTac, PVC, PAC
· Good sign = blood supply is back
· Diagnostic tests

· Lab

· CBC

· Underlying severe anemia

· H&H & platelets

· Anemia may have cause acute coronary syndrome 

· Not enough circulating Hgb – not enough O2 – causes damage

· Elevated WBC

· Increased inflammatory response after MI

· Percarditis

· Inflammation of cardiac sac days to weeks after MI

· Treat as STEMI until diagnosed

· May see ST elevations on all leads

· Pain control = NSAIDS

· Sedimentation rate/C-reactive protein

· Response to inflammation after MI

· Measurement – used for screening high risk patients

· Sed. Rate elevates along with WBC

· Elevated C-Reactive Protein 

· Risk for coronary artery disease

· Persons with gingivitis also have elevated levels

· ASA decreases C-Reactive protein levels

· Electrolytes

· NO changes with ACS

· Abnormal potassium and magnesium levels put patients at risk for sudden cardiac death from arrhythmias 

· Already at risk from ischemia

· Want K+ to be at least 4.0 to prevent dysrhythmias

· Glucose

· Stress response elevates levels

· Pain = stress = increased glucose

· May have sliding scale standing order for some heart caths

· Diabetics may need additional insulin 

· Undiagnosed DM may be detected

· If patient diagnosed with DM with ACS – their prognosis is worse

· Clotting studies

· Prothrombin time

· INR

· aPTT

· Fibrinogen

· Fibrin degradation factors

· ACT – activated clotting time

· Check this prior to pulling sheath

· Serum Cardiac Markers

· Cardiac enzymes = Proteins

· Released into blood from necrotic heart muscle after MI

· Can also be released w/unstable angina to a lesser degree

· Presence of serum cardiac markers that occurs after cellular death indicates cardiac damage

· CK (creatinine kinase)

· Found in all muscle tissue

· Rises with muscle necrosis

· Not specific for MI

· But helpful

· IM injection can elevate this test

· Exercise or trauma can also raise level

· Starts to rise within 1st 6 hours – peaks 18 hrs – returns to normal in 24-36 hrs
· CKMB 

· Second component of CK

· Isoenzyme specific to the heart

· Specific to myocardium

· Peak & return same as CK

· Starts to rise within 1st 6 hrs – peaks 18 hrs – return to normal 24-36 hrs

· Very indicative to cardiac damage

· Troponin

· I type

· **best indicator for myocardial damage

· Some increase in unstable angina

· Rise 4-6 hrs – peak 10-24 hrs – can remain elevated for up to 2 weeks

· Helpful in Dx after the fact

· Indicative of AMI

· Used more often then I type

· T type

· Test at bedside with results in 20 minutes

· Myoglobin

· Found in all muscles

· Not heart specific

· Rises the soonest after MI

· Within 2 hrs of onset of MI – peak 3-5 hrs

· Other diseases causes elevations

· Renal failure

· May be used with symptoms of MI

· Cholesterol

· HDL

· Higher levels = decreased risk of cardiac disease

· 35 or higher (some say 40)

· LDL

· Lower levels = decreased risk of cardiac disease

· Want less than 100

· Triglycerides

· Animal & vegetable source

· Used for energy

· Stored in adipose tissue

· Exercise can decrease levels
· Electrocardiogram

· 12 lead

· Ischemia, injury, infarction

· “fireman’s hat” elevation – extensive ST elevation – MI

· Abnormal Q wave on ECG – indicative of MI – have ST elevation

· T wave inverted = ischemia
· Stress testing

· General diagnostic screening tool

· Negative stress test does not mean you are free of cardiac disease

· Used to get baseline for exercise prescriptions after MI or CABG

· Gives an idea of exercise capacity of persons with valvular heart disease

· 12-lead ECG – treadmill set at “bruce protocol” – certain height & rate – every 3 minutes treadmill goes higher & faster based on age & gender – chart w/time goal (longevity) & HR – 220 minus age = HR goal – if achieve both of these it is a much better test

· Symptom-limited 

· Patient exercises until symptoms occur
· Myocardial imaging may be done in order to increase reliability of test

· HR increase – coronary arteries dilate – areas that have blockage or stenosis – not dilate the same – you will see signs of ischemia on ECG

· Nursing

· Avoid smoking for at least 12 hours

· NPO or light meal prior to test

· No hot shower/strenuous activity before test

· Good walking shoes required

· Provide bottoms for hospital patients

· Some meds will prevent changes (beta blockers) 

· May hold them for 12-24 hrs prior to test

· Stunted HR response due to meds

· Holter monitor

· Can detect ischemia

· ST changes

· Looks for dysrhythmias

· Monitors the effectiveness of medications

· Monitored for 24-48 hours, ECG stores in monitor – pt to keep diary of activities & s/s – pt should do regular exercise
· Myocardial imaging

· Vasodilators with imaging
· Patients unable to exercise or do so adequately or those on beta blockers who can’t stop it  or use vasodilators

· Patients with COPD, amputation, PAD, arrhythmia, bad valves, too elderly

· No caffeine 12 hrs prior – agents will not work fully w/caffeine

· No theophylline products – prevents vasodilation

· Myocardial imaging may be performed along with the stress test to provide more accurate info

· Before & after images obtained

· Fixed deficit (scar tissue

· Abnormal uptake both sets of images

· Ischemia

· Abnormal on “after stress” images

· Simulate exercise (body thinks it is exercising)

· Lexiscan

· 1 prefilled syringe – everyone gets same dose

· Vasodilation occurs quickly

· Hypotension may occur quickly

· Persantine

· Dilates normal coronary arteries

· Patient feels horrible with it
· Adenosine

· IV over 4-6 minutes

· Contraindicated 

· COPD or asthma

· May cause bronchospasm

· TX = albuterol
· Dobutamine

· Weight-based

· Keep increasing until reach desired HR

· Increased tendency for PVD

· Pyrophosphate

· IV isotope injected

· Necrotic tissue takes up isotope

· Scan reads as “hot spot” if damage is present

· Memory aid – pyromania – starts fires = hot spot

· Good if MI is suspected but 2 weeks or more have elapsed

· Thallium

· IV isotope

· Healthy heart tissue takes up isotope

· Infarcted areas show up at “cold spots”

· Used in exercise tests to show ischemia

· Resting before films – no stress

· Post-stress  films

· Showed up on resting film – but not on post film = damage

· SPECT/Cardiolite

· Looks for MI

· Looks for ischemia

· Measures perfusion

· Gives ventricular function (ejection fraction)

· Most frequently done with exercise

· Requires follow up films after 24 hours

· Can be done as 1 day test on patient’s under 225 lbs

· Only certain amounts can be given in 24 hr period >225 after 24 hours

· Small injection – wait – take rest pictures – stress test performed – 2nd injection (bigger than 1st) – post images taken

· Any area without blood will not show up = ischemia

· If area doesn’t show up on both pictures = MI scar tissue

· Give snack to clear med out of stomach & liver

· MUGA scan (multiple gated acquisition scanning)

· Measures ejection fraction

· Less than 35% may be candidate for AICD

· Blood sample taken and tagged with isotope

· Blood sample/isotope injected back into patient

· Computer processes info on L ventricular function

· Done with CAD patients & those undergoing certain types of chemotherapy

· Done to evaluate effectiveness of medication therapy

· PET scan

· Great test for CAD but too expensive

· Test for persons suspected of CAD but are asymptomatic

· Checks the success of reperfusion strategies 

· Angioplasty, stenting, CABG
· Echocardiogram

· Assess MECHANICAL not electrical (or blood flow)

· Performed when structural problems are suspected

· Valve problems

· Pericardial effusions

· Cardiac tumors – rare but do occur

· Ventricular aneurysms

· Left ventricular kinesis problems

· Non-invasive and painless

· Can be done at bedside

· Fairly cheap

· Can get ejection fraction

· 2D or 4D

· TEE (tranesophagela echocardiogram)

· Invasive

· Must be done by physicians

· Better visualization of heart

· Probe goes down esophagus & US done from there

· Great pictures this way

· Complications can occur

· Perforation of esophagus

· NPO 8 hours prior

· Local spray antiseptic & possible Versed – short acting
· Cardiac catherization

· Right side

· Looks at venous side of circulatory system

· Assess via a vein

· Basicilic vein, femoral vein

· Look at superior or inferior vena cava – inject dye

· Looks at right side of heart & pulmonary artery

· Obtain hemodynamic measurements

· PAP (pulmonary artery pressure) & CVP

· Used when right sided valve disease is suspected

· Also used to diagnosis congenital heart defects

· FYI – cardioversion – INR of 2-3 (proper anticoagulation) so we do not throw a clot – may do TEE 1st to look for clot if INR <2 prior to cardio version

· Left side

· Arterial puncture required

· Can read aortic & left ventricular pressures

· Can visualize coronary arteries

· ID areas of plaque but don’t dx stable or unstable w/o intravascular US

· Gives measurement of ejection fraction

· Identifies left valve disease

· Helps determine type of treatment

· Dye will feel like a hot flash

· Mild twilight sedation

· Pt with CABG – look at grafts

· May use brachial or femoral artery

· Up abdominal aorta and into L side of heart

· Patient prep

· Informed consent – must be ready for CABG

· Allergies to iodine, shellfish, previous dyes

· If so, prep: Benadryl, steroids, stomach for protection from steroids

· Prep insertion sites – clip hair

· NPO for 6-12 hours, IV access (1 or 2)

· Peripheral pulse assessment for baseline

· Post procedure

· Pressure/check plug

· VS frequently

· Pulse checks of extremities

· Circulation checks of extremities

· Check for bleeding/hematoma

· Surrounding area

· Retroperitoneal bleed – leakage – goes in back – low back &/or hip pain – WATCH VS
· EPS studies

· Electrophysiologic

· Takes several hours

· May involve “mapping” of the heart

· Evaluates drugs to treat arrhythmias

· Can involve ablation of trouble spots

· Evaluate whether ICD is indicated

· Special catheter looks for areas of irritability – try to initiate dysrhythmia – pin point area causing it – very involved – hard to find HCP’s that do this – not done at FRMC
Nursing measures for patients with acute coronary syndromes

· Pain control

· MONA

· Morphine

· Best legal narcotic for pain mgmt.

· Euphoria is s/e

· Reduce stress/anxiety = decreased HR & BP – can potentially decrease O2 deman

· Increases venous capitence

· Dilates venous system

· Blood will pool in extremities = less preload = less O2 demand on heart

· IV – 2-5 mg every 30 minutes

· Causes respiratory depression

· Observe rate & SpO2 – can happen very quickly

· Give stool softeners 

· Narcotics cause constipation – do not want this patients straining to have BM

· Oxygen

· Treat O2 supply/demand imbalance

· Collateral circulation allows O2 to get to tissues 

· Even COPD patients need O2 if acute coronary syndrome is suspected

· Nitrates

· Nitroglycerine is a nitrate

· Comes in many forms

· Sublingual – every 5 minutes x 3 doses

· Dilates vessels so drops BP

· Take it sitting or lying down – stand up slowly

· SubQ spary & nitro paste

· Put against patient’s skins, rub in a bit & tape in place

· Change every 6 hours

· Nitro patches

· Put on in morning – take off at night

· Need a nitrate free window  – decreases intolerance

· Rotate sites

· Stress safety measures

· Special consideration for IV admin

· Instruct patient not to combine with drug for erectile dysfunction: Viagra

· Can significantly drop BP & cause MI

· s/e

· HA

· May put patch on lower abdomen or legs to decrease HA

· Relieves pain because causes vasodilation everywhere 

· Keeps more blood in periphery 

· Lowers preload on heart because less blood is returning to heart

· Decreases work load of heart

· Get 12-Lead ECG before giving nitro (if ordered) 

· Check protocols/standing orders – do not want to waste time call hcp

· Looking for ST depressions/elevations

· Discharge ACS patients with SL nitrate Rx

· May also take PO nitrates to prevent angina attacks

· Imdur, Isodil – taken once a day – take before get up or immediately after

· Want it in body before they get active

· Stress free environment

· Use pain scale
· Promote tissue perfusion

· Antiplatelet agents

· ASA

· Ticlid

· Plavix & Effient

· Glycoprotein IIb/IIIa inhibitors

· Thrombolytics – dissolve clot that have already formed

· Streptokinase

· Causes a fever

· Not usually used much anymore

· tPA

· given as bolus & then infusion for a few hours

· half life is 5-10 minutes

· will also start patient on heparin 

· Retavase

· Eminase

· Nursing implications of clot busters

· Try to start 3-4 IVs prior to administration

· Use 18 g in big vein

· Every poke after starting med will be very bloody

· Draw labs from saline locks.

· If venipuncture performed – hold compression on site for 20-30 minutes

· Sign for bleeding precautions so lab knows this needs to be done

· Think of patient as humpty dumpty

· Very fragile – bedrest is ordered during administration of thrombolytics

· Handle gently, limit number of BP readings – pressure will cause huge rippling bruises

· Watch closely for any bleeding & report immediately

· S/S

· Change in mental status

· Beta Blockers

· Selective

· Stops beta1 impulse 

· Heart specific

· HR, contractility, BP reduced

· O2 demand is reduced

· No effect on respiratory system

· Nonselective

· Block beta 1 & beta 2

· Decreases HR contractility, & BP

· Will reduce O2 demand & increase O2 supply

· May effect respiratory system by reducing airway size

· Do NOT give to asthmatic
· Start within 4 hours after MI

· Research shows decrease in re-infarction

· Must be weaned off – no cold turkey – rebound effect can occur

· If also taking digitalis, cut off point for holding dose is pulse of 50 not 60

· HR will already be low because of the dig

· Lots of controversy over holding beta blocker 

· HR lower than 60 or systolic less than 100 

· Consider holding even if no orders 

· If in doubt ask charge nurse, etc

· Metabolic modulator

· Ranolazine (Ranexa)

· Mechanisms of action is unknown

· Used when other methods of angina control ineffective

· Will use if still having angina pain with nitrates

· Used in combination with Ntg & Beta Blocker

· Check liver function

· Will prolong QT interval

· One extended release tablet twice a day

· ACE Inhibitors

· Drugs that end in “pril”

· Prevents remodeling after AMI

· Remodeling – reformation of muscle because of damage that was done to it

· Reduces efficiency of heart and can lead to HF

· Prevents heart failure

· Reduces workload of heart

· Decreases afterload by decreasing BP

· Does not generally decrease HR

· S/E = dry, hacking cough, angioedema

· ARB’s (angiotensin II receptor blockers)

· Drugs that end in “sartan”

· Used if patient can’t tolerate Ace-inhibitor

· Some patients take both Ace & ARB

· Calcium Channel Blocker

· Diltizem (Cardizem), Amonopine (Carvasc)

· Not normally ordered after AMI

· Higher death rates among post MI patients who took this class of drug

· Used to treat Vasospastic angina

· Frequently taken along with beta blocker

· Antilipemics

· Statins (HMG co A reductase inhibitors)

· Ezetimbe (Zetia)

· Combinations (Vytorin)

· Fibric Acid derivatives

· Niacin

· Omega 3 fatty acids

· LMWH

· Lovenox , Fragmin & similar preparations 

· May be used to treat unstable angina & non-Q wave AMI’s

· Dosage is weight based

· Administered SQ
· Reduce anxiety

· Anxiety increase BP, HR, O2, levels of epi & norepi

· All increase workload of heart

· Anxiety can increase ischemia of heart

· Interventions

· Communicate

· Family/friends

· Some alleviate stress, others cause it

· Need to be diligent & recognize which are which

· Can be the bad guy & keep those ones out of ICU

· PRN meds

· Valium, Xanax, 

· Can ask HCP to order meds

· Investigate the source

· Family, finances, stress of being in hospital, etc
· Promote activity tolerance

· What if patient has chest pain

· Stop activity with pain or whatever their angina symptoms are

· What about activity after MI

· Bedrest usually only lasts for time needed for heart cath

· May have less stress to get up to bedside commode then to use bed pan

· Will receive instructions – usually limited to 2 weeks, depends on what was done, limitation usually no excessive stair climbing, no long walks outside, not lifting anything heavier than a gallon of milk – very patient specific

· When should cardiac rehab start

· After MI will start 2-4 weeks after get out of hospital – patient specific

· Has been proven to be very effective to bring people back to health

· Phase I

· In hospital – includes very gentle exercises, dietary teaching, home instruction regarding med, s/s, what to report to hcp, self care measures

· Phase II

· Outpatient phase – patient monitored during exercise

· Phase III

· Extended – usually independent – no longer monitored while exercising

· Education

· Studies have shown when pt’s are given info in the acute phase they remember it better, need ot have peer support so tell them it is really good to take to others that have gone thru same thing
· Sexuality

· Misconception

· Many think sexual activity can cause MI to reoccur

· Rarely happens if having sex with regular partner

· Many patients reluctant to talk to hcp

· Can generally resume sex within 2 weeks (unless CABG then it will be longer)

· Safety measures

· Beta blockers can cause erectile dysfunction

· May change or decrease meds or order Viagra (or sometimes nitro works)

· When just starting to walk – need to be able to carry on a conversation or working to hard
Interventional Treatments Options

· PTCA – percutaneous transluminal coronary angioplasty

· Specific for coronaries

· Who gets this procedure

· Lesions more than 70% of artery lumen

· Poor control with medications

· Meets criteria for CABG surgery

· In case something goes wrong during procedure

· If not candidate for CABG

· Considered very high risk – HCP has to be sure pt/family understand risks

· Persons with occluded CABG graft

· Complications

· Dissection of coronary artery

· Vessels in very bad shape – easy to dissect

· Hcp is usually able to get stent in to repair dissection but if not – needs immediate open heart surgery

· Closure of artery

· Thrombus, plaque can break off & occlude artery

· Severe coronary artery vasospasm

· Will shoot nitro right into artery to stop vasospasms

· Usually use the femoral artery

· PTCA with stent

· Better long term patency rates

· Will keep artery open longer

· Best results with drug eluding stents

· Cannot stent everything

· Coronary arteries twist & turn – very tortuous

· Atherectomy

· Taking out the plaque

· Can be done with a balloon device

· Other cutting tools are utilized

· May be done in combination with stenting

· Laser Atherectomy

· Uses a laser to dissolve the plaque

· Same problems with peripheral use of laser

· Easy to perforate artery wall

· Does make a nice, smooth lumen

· Stenting & atherectomy 

· Will be given aspirin & Plavix before 

· Patient needs to void before procedure

· Foley may be used (especially female)

· Patient will need to lay flat or HOB 20 degrees for 6 hours

· After procedure

· Pressure dressing on groin or sheath may still be in place

· Only specially trained RNs can pull sheath

· Have to have second person to monitor peripheral pulses

· CABG

· Terms

· CPB – cardiopulmonary bypass aka heart-lung machine

· Maintains circulation in body while heart is stopped

· Oxygenates & warms, filters blood – run by perfusionist

· Cardioplegia

· High concentrations of K+ used to paralysis & stop heart for surgery

· Hypothermia

· Body/heart cooled to reduce O2 demand

· May use a cooling blanket or sterile IV slush to cool body

· Anticoagulation 

· Necessary for blood to enter CPB machine & for pt to not develop colts

· High doses of heparin (will get protamine sulfate after surgery to reverse heparin)

· Types of incision

· Median sternotomy

· Graft material

· RIMA/LIMA

· Right internal mammary artery, Left internal mammary artery

· Freed from the chest wall and connected past the occlusion

· Radial artery

· Saphenous vein

· If vein graft (or radial artery) used – coronary arteries perfuse in diastole – just like normal

· If arteries graft used – area of heart is perfused in systole

· Procedure

· Veins are harvested; or arteries freed

· Patient placed on bypass

· Occlusions are bypassed by area arteries or by reversed vein grafts 

· Patient rewarmed; protamine sulfate is given

· Heart is restarted

· Complications

· Saphenous vein creates roughened areas where it was sutured in 2 separate places

· Dysrhythmias

· Most common is AFib

· Generally occurs due to ischemia  that is caused during procedure

· 25% of patients develop this

· Bleeding

· Most common problem

· Heparin can be stored in fat, then slowly released

· Protamine sulfate is no longer being given

· Big thing to check chest tubes

· First drainage will be blood

· Follow parameters for how much is too much (generally over 100/hour)

· Pooling may occur so may drain quickly when moved – monitor for this – it is expected

· There is more pain from the chest tubes then from sternum being opened – amazing difference in pain level once tubes removed

· Pulmonary

· Lungs are collapsed while on bypass machine

· Atelectasis pneumonia, vigorous pulmonary hygiene is needed – will usually be on a vent – may be weaned off same day – vent = suction, if weaned = need for coughing & deep breathing & IS

· Stunning

· Heart is not mechanically working up to what it should be – occurs because of assault of surgery – not a perfusion issue – if occurs & prolonged can lead to HF

· HF

· Cardiac output decreased & ejection fraction reduced

· Cardiogenic shock

· Dysfunction of cells of the heart due to low cardiac output & body systems will start to shut down

· Stroke

· Emboli can form while on bypass machine – can dislodge and cause stroke

· Aortic dissection

· Post pericardotomy syndrome

· Usually occurs sometime after initial recovery –

· Fever, malaise, cardio friction rub

· Sternal wound infection

· Pre-op

· CBC

· H&H, white count, platelet count

· Type & screen

· A lot of patients will get blood products but not all of them

· Electrolytes

· Clotting studies

· PT, PTT

· If patient had Plavix because they tried angioplasty

· Pt has to wait 5-7 days for Plavix to get out of system

· ABGs

· BUN/Creatinine

· ECG

· CXR

· Heart Cath

· Stop antiplatelets, anticoagulations prior to surgery, may be on heparin drip

· If hx of DVT, PE, etc, med will be stopped and hospitalized & put on heparin drop

· Off pump bypass 

· Newer technique that makes it possible to do bypass on a beating heart

· Fewer complication

· No CPB

· MID CABG

· Mini heart surgery

· Only goof for certain lesions

· Small incision; quick recovery

· Hospital 2-3 days as opposed to 4-5 days

· Fiber optic device used

· Only about 12% of cases are eligible for this

Complication of AMI

· Ventricular aneurysm

· Scar formation can have aneurysm there

· Arrhythmias, emboli may form in that pocket

· Aneurysmectomy – open heart surgery

· Most open heart patients will have pace maker wires coming out of their chests – can hook them up to a temporary pacemaker – wires will be pulled a day or so after surgery or whenever they think it is safe
· Myocardial rupture

· Blow out in the wall

· 10-21 days after infarction tissue is at its weakest point

· Death is instant unless surgery is immediately available

· Heart muscle ruptures, blood collects in the sac and causes cardiac tampanade
· Pericarditis/Dressler’s syndrome

· Pericarditis

· Inflammatory process can occur on outer surface of the heart

· Inflammation of the pericardical sac

· Pt c/o tooth like pain, aggravated by movement

· May hear pericardial friction rub

· ECG changes mimic those of an STEMI but these show up on all 12 leads

· MI not usually in all leads

· Treat as STEMI until proven otherwise

· Dressler’s comes in if there is a pericardial effusion

· Give NSAIDs for a week or 2 around the clock, treat symptoms, inflammation may need to go away on its own
· Dysrhythmias

· 90% of people who have an MI experience some type of dysrhythmia

· Can be Vtach, VFib or death

· Need to be on continuous ECG monitoring, let HCP know about arrhythmias

· May need ICD if ventricular arrhythmia can’t be controlled with meds

· Should already be on a beta blockers

· Heart failure or cardiogenic shock

· Depends on extent of heart muscle damage

· Cardiac output falls & will back up in the system

· Most severe form of HF = cardiogenic shock 

· BP falls

· HR increases
Vascular/ Cardiac Complications
Heart Failure
Heart Failure (Saunders):

Description:

1. heart failure is the inability of the heart to maintain adequate CO to meet the metabolic needs of the body b/c of impaired pumping ability

2. Diminished CO results in inadequate peripheral tissue perfusion

3. congestion of the lungs and the periphery may occur, the client may develop pulmonary edema

Classification:

1. acute heart failure occurs suddenly

2. chronic heart failure develops over time, however a client with chronic heart failure can develop an acute episode

Types of Heart Failure:

1. Right Ventricular Failure, Left Ventricular failure 

a. because the 2 ventricles of the heart represent two separate pumping systems, it is possible for one to fail alone for a short period

b. most heart failure begins with left ventricular failure and progresses to failure of both ventricles

c. acute pulmonary edema, a medical emergency, results from left ventricular failure, if it is not treated death will occur from suffocation b/c the client will drown in their own fluids

2. Systolic Failure, Diastolic failure

a. systolic failure leads to problems with contraction and ejection of blood

b. diastolic failure leads to problems with the heart relaxing and filling with blood

Compensatory Mechanisms:

1. compensatory mechanisms act to restore cardiac output to near normal levels

2. initially these mechanisms increase CO, eventually they will have a damaging effect on pump action

3. compensatory mechanisms contribute to an increase in myocardial oxygen consumption, when this occurs myocardial reserve is exhausted and clinical manifestations of heart failure develop

4. compensatory mechanisms include increased HR, improved stroke volume, arterial vasoconstriction, sodium and water retention, and myocardial hypertrophy 

Assessment:

Right Sided HF S/S: 

· dependent edema (legs and sacrum)

· JVD

· abdominal distention

· hepatomegaly

· splenomegaly

· anorexia and nausea

· weight gain

· nocturnal diuresis

· swelling of the fingers and hands

· increased BP from fluid volume excess or decreased BP from pump failure

Left Sided HF S/S:

· signs of pulmonary congestion

· dyspnea

· tachypnea

· crackles in the lungs

· dry hacking cough

· paroxysmal nocturnal dyspnea

· increased BP from fluid volume excess or decreased BP from pump failure 

** signs of left ventricular failure are evident in the pulmonary system, signs of right ventricular failure are evident in the systemic circulation 

Acute pulmonary edema:

· severe dyspnea and orthopnea

· pallor

· tachycardia

· large amounts of blood tinged frothy sputum

· wheezing or crackles on auscultation

· bubbling respirations

· acute anxiety, apprehension, restlessness

· profuse sweating

· cool clammy skin

· cyanosis

· nasal flaring

· use of accessory breathing muscles

· tachypnea

· hypocapnia, evidenced by muscle cramps, weakness, dizziness, and parathesias

· Immediate MGMT of acute episode

· place the client in a high fowlers position

· administer oxygen

· assess the client quickly including assessing lung sounds

· IV access

· prepare for the administration of a diuretic and morphine sulfate

· foley as ordered

· prepare of intubation and ventilator support if required

· document the event, actions taken, and clients response

· Following an acute episode

· encourage client to verbalize feelings about lifestyle changes as a result of the HF

· assist with identifying precipitating risk factors of heart failure and methods of eliminating these risk factors

· instruct the client in the administration of ordered meds such as digoxin, ACE inhibitors, low dose BB, vasodilators- call dr. if notice SE and advise them to avoid OTC medications, or call DR if cant medicines due to illness

· avoid large amounts of caffeine- cola, cocoa, tea, coffee, chocolate

· diet should be low sodium, low fat, low cholesterol diet

· list of potassium rich foods for potassium spilling diuretics due to risk of hypokalemia

· instruct clients about fluid restriction- advise them to spread it out during the day and suck on hard candy to reduce thirst

· balance periods of activity and rest

· advise client to avoid isometric activities which increase pressure on the heart

· DAILY WEIGHT

· report s/s of fluid retention such as edema or weight gain

ppt. notes:

Heart failure is the number one DRG in the US for admissions and readmissions

It is a clinical syndrome of decreased cardiac fxn- doesn’t always have congestions, will have to meet core measures

One or both ventricles are unable to maintain adequate output- could be systolic or diastolic- systolic HF ( work phase- ejection of blood from the ventricles, HF- unable to pump effectively), diastolic HF ( resting phase- ventricular filling, unable to relax and fill during diastole)

HF is C/B: ventricular dysfunction/ failure, reduced exercise tolerance, diminished quality of life, shortened life expectancy, also a diminished quality of life because the patient will have trouble carrying out daily tasks/ or do what they want to do due to exhaustion and tiredness

HF etiology/ epidemiology- only heart disease is increasing in frequency because people are living longer but overtime damage increases leading to HF/ ischemia, CAD and advancing age are the primary risk factors, HTN is a major risk factor, other factors include DM, smoking, sedentary lifestyle, there are high morbidity and mortality rates, people with class 3 or 4 HF are at an increased risk for sudden cardiac death

HF C/B- HTN, CAD including MI, cardiomyopathies, valve problems, inflammatory diseases

Cardiac output depends on 4 factors- Preload, Afterload, Myocardial Contractililty, HR

Medical Treatment for HF- reduce preload, reduce afterload, improve contractility, control the HR

treatment is aimed at one of the 4 criteria- HF: one or both of the ventricles are unable to maintain adequate output, systolic or diastolic

systolic HF- hallmark finding is a decrease in left ventricular ejection fraction (EF<40%), C/B impaired contractile function (MI), increased afterload (HTN- systemic problem with atherosclerosis), cardiomyopathy, mechanical abnormalities (valve disease)

diastolic failure- ventricles cannot relax and fill during diastole, results in decreased stroke volume and CO, diagnosis based on the presence of pulmonary congestion HTN and ventricular hypertrophy, normal EF (60-70 %), C/B left ventricular hypertrophy from chronic HTN, aortic stenosis, hypertrophic cardiomyopathy (thick muscle aren’t fxnl)

Mixed systolic and diastolic failure- seen in disease states such as cardiomyopathy (DCM), poor EF (<35%), high pulmonary pressures, biventricular failure- both ventricles may be dilated and have poor filling and emptying capacity

compensatory mechanisms- 

baroreceptors- carotid artery- aortic arch causes pressure changes from EPI and NOREPI that increase HR and increase contractility ( can be overdone and wear out the heart)

RASS- vasocontriction causing the heart to work harder and increase the kidney uptake of water and sodium

increased wall tension that leads to increased myocyte growth and increase the thick muscle

Afib is a primary worry with HF- enlarged atria can have clots that go anywhere leading to PE or stroke, AFib from a poor conduction system leading to a pooling of blood- lose atrial kick 

Right sided HF- caused by left sided failure most commonly, c/b lung diseases or RV MI, if the right side fails first than the left will soon follow- will have systemic symptoms- JVD, hepatomegaly, splenomegaly, vascular congestion of the GI tract, peripheral edema

Left sided HF- usually fails first, most common, left ventricular dysfunction, cause is frequently ACS or ischemic heart disease, HTN is a major risk factor, aortic valve disease is another, has pulmonary s/s r/t backup in the atrium and pulmonary system- early sign is cough and s3 heart sound, will have pulmonary congestion and edema

HF patho- decreased cardiac output- insufficient glucose and oxygen for the body and heart function, cell metabolism becomes abnormal, cardiac output below 4.0 L/min is decreased (WNL is 4-8)

Cardiac index- an index below 2.5 is considered to be diagnostic of heart failure, Dr may consider accept lower CI after cardiac surgery due to stunning- more accurate than CO

ejection fraction- can be determined by scans, echo, and a cardiac cath, some pts. may have s/s with EF of 40%, some who are stable in the disease process may only have EF 15-20%, find out EF to determine the patients capability 

remodeling- tissue around the infracted zone hypertrophies to make up for the damage, built up muscle doesn’t work as efficiently, may have fibrosis and hypertrophy 

NYHA classification for pt s/s- class 1- s/s with strong exertion, 2- s/s with normal exertion, 3- s/s with minimal exertion, 4- s/s occur with rest

classification for disease progression- ACC/ AHA, stage a- at risk, b- structural heart disease no S/S, C- Structural HD with previous or current symptoms, D- refractory symptoms- requires special interventions

Diagnostic studies- Electrolytes (K+ and magnesium for contractility (ventricular ectopi), BUN Creatinine- perfusion and renal FXN, CBC- HGB/HCT (anemia), AST/ ALT- liver fnx, right sided HF, BNP is definitive for HF, comes from atria <100= highly improbable, 100-500 HF probable, >500 HF highly probable

CXR- heart size, pulmonary vascular congestion, pleural effusions, pericardial effusions

ECG:

· dysrhythmias- 

· ventricular ectopy- from stretched cardiac muscle, amioderone 

· afib- at risk for clots, need to be on coumadin or cardizem- lose atrial kick which causes you to lose 20-30 of cardiac output

· too fast or slow

· sd- vtach or vfib

ECHO- structural changes, ejection fraction measurement, ventricular hypertrophy

Cardiac Cath- CO, CI, EF, CVP, SVR

Treatment:

· four overall goals

· reduce preload

· reduce afterload

· control HR

· optimize pump function (contractility)

· Reduce Afterload:

· ACE, ARB, Arterial Vasodilators (milrinone), IABP

· Reduce Preload:

· Diuretics: Loop, Thiazide, Potassium Sparing

· Beta Blockers- decrease HR and increase contractility 

· Nitrates- vasodilate

· Nesirtride (Natrecor) (BNP)- vasodilates aterial and venous, excretes sodium and water, interferes with SNS

· Control HR

· digoxin, beta blockers, CCB

· Pacemakers, ICD, Amiodarone 

· Improve Contractility

· digoxin- onset of action is slow, affects renal disease

· dopamine/dobutamine- increase HR and improve contractility- check BP regularly and be careful with IV b/c infiltration is caustic to the skin 

· milrinone/ amrinone

· 4 chamber pacing 

· Nursing DX: activity intolerance, excess fluid volume, impaired gas exchange, decreased CO, deficient knowledge 

Complications of HF 

· pleural effusions- results from increasing pressure in pleural capillaries

· dys- afib, PVC, sudden cardiac death from VT OR VF

· Thrombus formation- stroke, PE

· Hepatomegaly- results from liver congestion

· renal failure- decreased perfusion

· acute decompensated HF

· manifests as pulmonary edema- life threatening lung alveoli become filled with serisangoiunous fluid

· SS- oliguria, JVD, peripheral edema, cool, pale cyanotic skin, dyspnea, crackles, s 3+4 heart sound, PINK FROTHY SPUTUM

· tx: 

· O2- NIPPV or mechanical ventilation

· loop diuretics

· morphine- dilates venous help with preload

· Positive inotropes (dobutamine, milrinone)- increases myocardial contractility and decrease afterload

· NO ROLE FOR BETA BLOCKER IN ADHF

· high fowlers

· continous ecg, IO, VS, UOP

· Ultrafiltration

· Circulatory Assist 

· Improve cardiac FXN- for pts who don’t respond to convential pharm therapy

· inotropic therapy

· digoxin

· dopamine- beta adrenergic agonists

· milrinone- phosphodiesterase inhibiotors 

· hemodynamic monitoring 

Overall Summary:


Stage A- pt’s at risk for developing HF, no structural HD, NO SS


TX: Treat preventable conditions, HTN, DM, Dyslipidemia, ACE Inhibitors, PT/ Family Education

Stage B: Structural HD, NO SS

TX: ACE/ ARBS in all PT’s, BBlockers in selected pt, Education

Stage C: Structural HD, Previous or Current SS of HF

TX: Ace or BBlocker, Low sodium diet, diuretics, dig, biventricular pacer, coronary artery revasc, mitral valve repair, aldactone, natrecor, Education

Stage D: refractory ss, requires special interventions

TX: inotropes, VAD, transplant, hospice

Nutritional Therapy: DASH DIET, reduce sodium to 2.5 G per day, fluid restriction not generally required, daily weights (same time same clothes), weight gain of 3 lb over two days or 3-5 lb over a week should be reported to health care provider

Core Measures At DC

DC instructions, meds/ diet education, daily weights, when to call and seek tx, left ventricular ejection fraction assessment

ACE OR ARB for LVSD

smoking cessation education 

Shock- Septic Cardiogenic Hypovolemic
· septic- systemic and inflammatory response to a documented or suspected infection, usually r/t to gram +/- bacteria

· C/B- pneumonia, peritonitis, UTI, invasive procedure, indwelling lines and catheters, pt’s that are immunosupressed and/or malnourished 

· clinical presentation: 

· CV: increased/decreased temp (need a core body temp), myocardial dysfunction, biventricular dilation, decreased ejection fraction

· pulmonary system (check ABGS)- hyperventilation, respiratory alkalosis to resp. acidosis, hypoxemia, respiratory failure, ARDS, pulmonary HTN, crackles

· renal- decreased urine output

· skin- warm and flushed to cool and mottled

· neurologic- alteration in mental status, agitation, coma

· GI- GI bleed, paralytic illeus 

· hemodynamics- increased HR and PVR, decreased pulse pressure BP SVR CVP PAWP, increased/decreased PAP CO SVO2

· diagnostic studies- increased/decreased wbc, decreased plts, increased lactate, increased blood glucose, increased urine specific gravity, positive blood cultures

· Treatment:

· oxygenation- provide supplemental O2, intubate, monitor SVO2

· circulation- aggressive fluid resuscitation, end point CVP 15 PAWP 10-12

· drug therapies- antibiotics, vasopressors (dopamine), inotropes (dobutamine), anticoagulants (heparin), want tight control of blood glucose

· supportive therapy- obtain cultures, monitor temperatures, control blood glucose, stress ulcer prophylaxis 

· hypovolemic shock

· loss of intravascular fluid volume, inadequate to fill the vascular space

· 2 types

· absolute- external loss of whole blood or other body fluids

· hemhorrhage, GI bleed, vomiting, diarrhea, diuresis, diabetes

· relative- pooling of blood or fluids, internal bleeding, massive vasodilation 

· burns, ascites, fracture of long bones, sepsis 

· clinical presentation:

· cardiovascular- decreased preload, capillary refill, stroke volume

· pulmonary- increased resp rate leads to bradypnea

· renal- decreased urine output

· skin- pallor, cool, clammy

· neurologic- decreased cerebral perfusion, anxiety, confusion, agitation

· GI- absent bowel sounds 

· Hemodynamics- increased HR, SVR, PVR, decreased- BP, CVP, PAP, PAWP, CO, SVO2

· Diagnostic studies- H/H, F/E, lactate, blood gases, central venous oxygenation, hourly urine outputs 

· 750 ml (15%) of body fluid can be replaced but more than that could be a problem, daily weights, strict I and O

· treatments: 

· oxygenation- provide supplemental O2, monitor SvO2

· circulation- restore fluid volume (blood), rapid fluid replacement, large bore IV’s, end point cvp 15, PAWP- 10-12

· drug therapies- none listed

· supportive therapies- correct the cause, used warmed fluids 

· Cardiogenic Shock:

· systolic and diastolic dysfunction of the pumping action of the heart, results in reduced cardiac output, decreased filling of the ventricles results in decreased stroke volume 

· causes- MI, cardiomyopathy, systemic or pulmonary HTN, ventricular hypertrophy, cardiomyopathy, brady/ tachy dysrhythmias, stenosis, regurgitation, tension pneumothorax

· clinical presentation-

· cv- increased pulse, decreased BP, decreased capillary refill, increased MVO2, possible CP

· pulmonary system- tachypnea, crackles, cyanosis, rhonci

· renal- increased sodium and water retention, decreaed renal blood flow and urine output

· skin- pallor, cool, clammy

· neurologic- decreased cerebral perfusion, anxiety, agitation, confusion 

· GI- n/v, decreased bowel sounds 

· hemodynamics- decreased CO and Svo2, increased SVR, PVR, CVP, PAP, PAWP

· Diagnostics- cardiac enzymes, troponin, BNP, EKG, CXR, Echo

· treatments:

· oxygenation- provide supplemental o2, check Svo2, intubation

· circulation- restore blood flow with thrombolytics, angioplasty with stenting, emergent coronary revascularization

· drug therapies- nitro, inotropes (dobutamine), diuretics (furosemide), Beta blockers

· supportive therapies- correct dysrhythmias 

· stages of shock

· compensatory- body activates neural, hormonal, and biochemical compensatory mechanisms in an attempt to overcome the increasing consequences of anaerobic metabolism and to maintain homeostasis, body is able to compensate at this stage, can be reversible, patient may not have any residual effects

· progressive- stage begins as compensatory mechanisms begin to fail, mainly affects the cardiovascular system, aggressive interventions to prevent mods 

· irreversible- final stage of shock, decreased perfusion from peripheral vasoconstriction and decreased CO eacerabate anaerobic metabolism, accumulation of waste products, recovery is unlikely

· General DX studies- no single test for DX of shock, HP, med surg hx, EKG, CXR, pulse ox, hemodynamic monitoring 

· care:

· identify pt’s at risk- age, recent infxn, immunocompromised, integration of HP and DX studies, and clinical findings, interventions to control or eliminate the cause of the decreased perfusion, protection of target and distal organs from dysfxn

· provision of multisystem care

· oxygen and ventilation

· fluid resuscitation

· drugs- sympathomimetics, vasodilator drugs, nutritional therapy 

Infectious Heart Disease
· includes endocarditis, rheumatic, myocarditis, pericarditis

· infective endocarditis- an infection of the inner lining of the heart caused by various organisms which can lead to deformity of the valve leaflets

· viral- let it run its course, L sided emboli- brain sys, R sided- lungs

· signs of embolic phenomenon may the initial symptoms- damage may already be done

· may see flu like SS

· SS:

· fever 

· chills

· sweats

· anorexia

· weight loss

· weakness

· cough

· back and joint pain

· petichiae

· splinter hemhorrhages

· oslers nodules- peasize sores

· janeways lesions – feet and hands

· blood cultures + in 90% of cases

· care: antimicrobials based on culture, repeat blood cultures, supplemental nutrition, surgical intervention, drainage of abcesses, prophylactic ATB- dental

· Acute Pericarditis- inflammation of the pericardial sac

· etiology/ pathophysiology- 

· inflamed pericardium- often viral or bacterial

· can occur with RA or SLE

· serous or hemorrhagic effusion

· dresslers syndrome- pericarditis that develops after an MI or open heart surgeries

· CM

· fever, chills, anorexia, myalgia, sharp pleuritic chest pain, pericardial friction rub, diffuse ST elevation all leads on ECG, complications include pericardial effusion or tamponade

· care: ATB, Nsaids for inflammation, cholchicine for recurrent problems, pericardiocentesis if needed 

· Myocarditis

· focal or diffuse inflammation of the myocardium

· can be viral bacterial fungal, radiation therapy, pharm, or chemical

· Coxsackie AB viruses most common etiology 

· CM

· fever, fatigue, malaise, myalgias, dyspnea, N/V, pharyngitis, 

· cardiac s/s: 7-10 days after viral infection- pleuritic CP, pericardial friction rub and effusion

· care: treat s/s, bed rest, digoxin, diuretics 

· can lead to permanent myocardial damage, myocarditis is a trigger for the development of dilated cardiomyopathy, only effective treatment is heart transplant 

· Rheumatic HD and Fever

· RF: inflammatory disease of the heart possibly involving all of the layers

· RHD: chronic condition resulting from RF c/b scarring and deformity of the heart valves

· etio/patho

· RF complication after group a strep pharyngitis, affects heart, joints, CNS, Skin

· cardiac lesions and valve deformities, extracardiac lesions 

· CM:

· polyarthritis, carditis, chorea (tremors), erythema marginatum (macular rash and trunk), subcutaneous nodules, fever, prolonged PR interval, heart murmurs, pleural or pericardial friction rubs 

· care: 

· DX: throat and blood culture, WBC and sed rate, HP

· TX: rest, ATB, salicytes 

Aortic/ Mitral Valves
Saunders:
· aortic valve- semilunar valve that lies between the aorta and the left ventricle- this type of valves prevents blood from flowing back into the ventricles during relaxation, they open during ventricular contaction and close when the ventricle begins to relax

· mitral valve (bicuspid)- located on the left side of the heart between the left atria and the left ventricle- this type of valve (atrioventricular) close at the beginning of ventricular contraction and prevent blood from flowing back into the atria from the ventricles, these valves open when the ventricle relaxes

· valvular heart disease: 

· this occurs when the heart cannot fully open (stenosis) or close (regurgitation or insufficiency) completely

· these types of diseases prevents efficient blood flow through the heart

· types:

· mitral stenosis- valvular tissue thickens and narrows the valve opening, preventing blood from flowing from the left atrium to the left ventricle

· mitral insufficiency or regurg- valve is incompetent preventing complete valve closure during systole

· mitral valve prolapse- valve leaflets protrude into the left atrium during systole

· aortic stenosis- valvular tissue thickens and narrows the valve opening preventing blood from flowing into the aorta from the left ventricle

· aortic insufficiency- valve is incompetent preventing complete valve closure during diastole

· assessment: 

· mitral valve stenosis- assessment- asymptomatic initially (ss occur when orifice is reduced by 50%), dyspnea, orthopnea, paroxysmal nocturnal dyspnea, dry cough, rumbling apical diastolic murmur, right ventricular failure, hepatomegaly, neck vein distention, pitting peripheral edema, hemoptysis, pulmonary edema, development of AFIB- interventions- prescribed tx for HF, o2 as ordered, low sodium diet, diuretics and digoxin, Atb for infectious endocarditis, antidysrhytmics and anticoagulants for AFIB

· mitral valve prolapse- assessment: fatigue, atypical chest pain, palpitations, dizziness and syncope, tachycardia, systolic click, Interventions: Beta blockers for chest pain and antidysrhythmics as ordered, prophylactic ATB as ordered

· Mitral Insufficiency- assessment- dyspnea, orthopnea, fatigue, dizziness, palpitations, signs of right ventricular failure, AFIB, neck vein distention, pitting peripheral edema, high pitched systolic murmur- interventions are the same as stenosis

· aortic stenosis- assessment- dyspnea on exertion, angina, syncope on exertion, fatigue, orthopnea, paroxysmal nocturnal dyspnea, harsh systolic murmur- interventions like mitral stenosis

· aortic insufficiency- assessment- dyspnea, orthopnea, paroxysmal nocturnal dyspnea, fatigue, angina, tachycardia, blowing diastolic murmur- interventions for mitral stenosis

PPT: 

Valvular HD

· Stenosis:

· valve orifice is restricted, forward flow is impeded, a pressure gradient is created across open valve, pressure gradient differences reflect degree of stenosis 

· regurgitation (leaky):

· incomplete closure of valve leaflets, results in backward flow of blood

· Valvular disorders occur in children and adolescents primarily from congenital conditions and in adults from some form of cardiovascular disease

· Mitral Valve stenosis

· majoroity of adult cases from rheumatic HD, causes scarring of valve leaflets and chordae tendinae, contractures develop with adhesions b/w commisures of leaflets 

· stenotic mitral valve assumes fish mouth shape caused by thickening and shortening of the valve strictures, result is obstruction

· increased left atrial pressure and volume, hypertrophy of the pulmonary vessels, chronic left atrial pressure elevations

· S/S: exertional dyspnea- primary symptom due to reduced lung compliance, palpitations from AFIB, fatigue, accentuated first heart sound, low pitched rumbling diastolic murmur, hoarseness, hemoptysis, chest pain, seizures, stroke

· Mitral Valve Regurgitation

· valve function depends on intact mitral leaflets, integrity of mitral annulus, chordae tendinae, papillary muscles

· valve patency depends on left atrium and ventricle, abnormality of any of these structures can result in regurg

· majority of cases attributed to MI, chronic rheumatic HD, mitral valve prolapse, ischemic papillary muscle dysfunction. infective endocarditis

· CM: acute- thready peripheral pulses, and cool clammy extremeties, chronic- asymptomatic for years until some development of Left ventricular failure, intial ss include- weakness, fatigue, palpitations, dyspnea that progresses to orthopnea, paroxysmal nocturnal dyspnea and peripheral edema

· auscultatory findings of accentuated left ventricular filling leading to audible S3, murmur that is loud pansystolic (hear throughout systole and diastole) or holosystolic located at the apex radiating to the left axilla

· Aortic Valve Stenosis: 

· isolated aortic valve stenosis is almost always of a non rheumatic origin, results in obstruction of flow from left ventricle to aorta during systole

· effect is left ventricular hypertrophy and increased myocardial oxygen consumption due to increased myocardial mass, leads to decreased CO and pulm HTN 

· CM: angina, syncope, exertional dyspnea- this triad reflects left ventricular failure

· poor prognosis when experiencing symptoms and valve obstruction is not relieved

· nitro is contraindicated because it reduces preload

· auscultatory findings- normal to soft first heart sound, diminished to absent second heart sound, systolic creschendo- decreshendo (murmur that ends b4 second heart sound), prominent fourth sound 

Cardioversion Vs. Defibrillation
· Cardioversion- is a synchronized countershock to convert an undesirable rhythm back to a stable rhythm, it can be an elective procedure performed by the physician for stable tachy-dysrhytmias resistant to medical therapies or an emergent procedure for hemodynamically unstable ventricular or supraventricular tachydysrhytmias

· lower amount of energy used than with defibrillation

· the defibrillator is synchronized to the client’s R wave to avoid discharging the shock during the vulnerable period (t wave)

· if the defibrillator were not synchronized it could discharge on the T Wave and cause V- FIB

· Preprocedure interventions: 

· obtain consent if an elective procedure

· administer sedation as ordered 

· if an elective procedure hold Digoxin 48 hours preprocedure to prevent post cardioversion irritability- if it an elective procedure for AFIB or A Flutter the client should receive anticoagulant therapy for 4-6 weeks preprocedure

· During the Procedure- ensure that the skin is clean and dry in the area where the paddles will be placed, stop o2 during the procedure to prevent fire,“all clear”

· postprocedure: ABC, assess vitals, LOC, monitor cardiac rhythm, monitor for indications of a successful response (conversion to sinus rhythm, strong peripheral pulses, adequate BP, and adequate UOP), assess skin for burns from the paddles

· Defibrillation- is an asynchronous countershock used to terminate pulseless VTACH or VFIB, monophasic defib’s deliver energy in one direction, includes an initial shock at 360 joules followed by immediate CPR beginning with chest compressions, biphasic defibrillators deliver energy in two directions and delivers the first and any other shocks at 120-200 joules

Safety in the ICU
· Start of CC units- research into the causes of death after AMI include: arrythmias, left heart failure, cardiogenic shock, emboli, ruptured ventricle- after AMI rest relaxation, quiet

· TIME IS MUSCLE

· MISSCONNECTS- always check to make sure you are hooking up and/ or connecting things to their correct location

· 2003 recommended Levels of Care

· level 1 comprehensive care for a wide variety

· level 2 comprehensive care for most, some types of pt’s no

· level 3 initial stabilization provided but may need transfer

· Basic Practices CCU:

· patient selection- unstable VS, dangerously abnormal lab work, inability to sustain spontaneous ventilation, DX of Life threatening disease 

· FOR CCU’s- AMI, R/O AMI with HX of CAD, unstable angina, new or uncontrolled dysrhythmias, heart failure 

· discharge criteria-

· stable VS

· a DNRCC order

· laboratory results in a safe range

· stabilized on a ventilator or breathing spontaneously

· med surg problems stabilized 

· unit design requirements-

· electrical safety- macroshock, microshock, electrically sensitive patients (defibs, pacers), ground all appliances, no personal electrical devices unless cleared by electrical engineers, sign above bed for electrically sensitive patients, keep electric beds, plugged in, must have electrical back up systems, color code specific outlets

· nursing implications: all life support should be plugged into generator backed outlets- marked with a dot or another color, manual life support devices at each bedside, battery backup equipment should be used whenever possible

· CPR and AMBU at every bedside

· visibility- all ICU patients must be directly visible to the nurses station, all patient rooms should have an outside window/ clock to help keep patients oriented and reduce the incidence of ICU psychosis 

· alarms systems- all call lights should reach the entire length and width of the room, code blue alarms in each unit, escape alarms for pt’s leaving by stairwell, all monitors need to be set

· room- large enough for all the family, staff, and equipment

· Culture of safety- errors- dislodgement of lines, catheters and drains, med errors, alarms off…

· make errors known and avoid work arounds, adequate staff and limit hours

· don’t cut corners, avoid reliance on vigilance 

· legal/ ethical issues…. you know this by now if you don’t then well…..

· ICU delirium:

· a common clinical syndrome c/b Inattention, acute cognitive dysfunction

· patho- disruption of neurotransmission ( drug action, inflammation, acute stress response)

· delirium- think rapid onset, inattention, clouding of consciousness, change of LOC

· dementia- gradual onset, intellectual impairment, memory disturbance, personality or mood change, no conscious clouding 

· Classic SS- disorganized thinking, inattention, change in LOC

· assess for delirium Q shift using screening protocol

· prevention: reorienting, restful sleep, limit noise, avoid excessive light and stimulation, soft music, use eyeglasses and hearing aids, avoid physical restraints if possible, early mobilization, familiar surroundings such as pictures and family at bedside, open windows blinds for sunshine, review meds and sedation 

Central Lines
Safety in Blood Administration and Parenteral Nutrition
Blood Administration:

· blood transfusion:

· pt’s blood must be typed and crossed to ensure they receive compatible blood 

· verification of infusion rate based on order or facility policy

· follow facility policy and guideline to determine if transfusion should be administered by pump or gravity

· equipment

· blood product

· blood admin tubing

· 0.9% NS for IV infusion

· IV pole and pump

· venous access preferably greater than 20 gauge

· clean gloves

· another RN

· assessment

· obtain baseline assessment including VS, Heart and Lung sounds, UOP

· review recent lab values especially CBC

· ask the patient about any previous transfusions including the number he or she had and any reactions

· assess the IV site, catheter size, and patency 

· evaluation

· pt receives the transfusion w/ out any evidence of a transfusion reaction or complication

· pt exhibits ss of fluid balance, improved CO and enhanced peripheral tissue perfusion 

