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

Typically appears at ages 60s to 80s



Largely undiagnosed



Risk factors



Cigarette smoking



Hyperlipidemia



Hypertension



Diabetes mellitus



Genetics



Sedentary life style
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

Chronic arterial disease:



Medications:



Dipyridamole (aka Persantine): Does double duty-dilates 

arterial wall and has antiplatelet effects.  Used to simulate 

exercise in stress tests for persons who cannot do physical 

exercise.
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Teach patient to take on an empty stomach with a full glass of water.

Monitor platelet counts

Teach about the risks of orthostatic hypotension





PERIPHERAL ARTERIAL DISEASE
[






image50.emf
P

ERIPHERAL

A

RTERIAL

D

ISEASE



Chronic arterial disease:



Medications:



Antiplatelet agents:



Aspirin



Ticlid



Plavix 



IV glycoprotein IIb/IIIa complex inhibitors
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

Chronic arterial disease:



Medications:



Aspirin:  Cheap, low doses (81 mg) required for antiplatelet 

effect, works rapidly when chewed, slower when swallowed
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Medications:



Aspirin:  Cheap, low doses (81 mg) required for antiplatelet effect, works rapidly when chewed, slower when swallowed
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Take with food or use enteric coated pills.  Risk of GI bleeding is present.  Patients need to be aware that they will bruise easily and bleed longer than normal.  Some physicians will order 325 mg for daily antiplatelet dose.

Aspirin resistance is being discovered in a number of persons who take routine ASA therapy.
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

Chronic arterial disease:



Medications:



Ticlid:  Stops platelets from sticking together; also stops 

them from sticking to plaque.  Much lower incidence of GI 

bleeding compared to ASA therapy.  Very $$$.
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Medications:

Ticlid:  Stops platelets from sticking together; also stops them from sticking to plaque.  Much lower incidence of GI bleeding compared to ASA therapy.  Very $$$.
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Take with food

May alter liver function studies

May cause orthostatic hypotension
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

Chronic arterial disease:



Medications:



Clopidogrel (aka Plavix): Prevents ADP from binding to its 

glycoprotein complex on the cell membrane of the platelet. 

Stops formation of the platelet plug and prevents thrombus 

formation.  Research demonstrates that this drug is very 

effective alone and in combinations. Not cheap.



Pearl:  Plavix and Prilosec (Omeprazole)



Antiplatelet effect of Plavix is reduced by approx. half 

when given with Prilosec



This increases the risk of MI and stroke
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Chronic arterial disease:

Medications:

Clopidogrel (aka Plavix): Prevents ADP from binding to its glycoprotein complex on the cell membrane of the platelet. Stops formation of the platelet plug and prevents thrombus formation.  Research demonstrates that this drug is very effective alone and in combinations. Not cheap.

Pearl:  Plavix and Prilosec (Omeprazole)

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

This increases the risk of MI and stroke
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Teach patients about bleeding precautions.

Skin rashes are common in 15 to 20% of persons who take the drug.
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Chronic arterial disease:



Medications: 



Anticoagulants



Goals of anticoagulant therapy:



Prevent thrombus formation



Intercept the extension of a thrombus once it has formed.



Anticoagulants cannot dissolve clots
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Goals of anticoagulant therapy:

Prevent thrombus formation

Intercept the extension of a thrombus once it has formed.

Anticoagulants cannot dissolve clots
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Chronic arterial disease:



Anticoagulants:



Heparin:  



Acts at several sites on the clotting cascade.



Primarily prevents the conversion of 

fibrinogen to fibrin.



Used for short term therapy.



Action is prompt and predictable



May be given SQ or IV



Used to treat arterial and venous problems
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Chronic arterial disease:

Anticoagulants:

Heparin:  

	Acts at several sites on the clotting cascade.

	Primarily prevents the conversion of 	fibrinogen to fibrin.

	Used for short term therapy.

	Action is prompt and predictable

	May be given SQ or IV

 Used to treat arterial and venous problems
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

Chronic arterial disease:



Anticoagulants:



Heparin:



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



IV heparin is given in a dedicated line
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

Chronic arterial disease:



Anticoagulants:



Heparin:



SQ is given in the abdomen



Rotate sites



Give 2 inches out from umbilicus



Grasp skin, give at 90 degrees



Do not aspirate



Do not rub injection site

Antidote for heparin: Protamine Sulfate
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Anticoagulants:

Heparin:

SQ is given in the abdomen

Rotate sites

Give 2 inches out from umbilicus

Grasp skin, give at 90 degrees

Do not aspirate

Do not rub injection site



Antidote for heparin: Protamine Sulfate



57

















57

Why is it given in abdomen?  Less likely to bump or bruise this area of the body compared to the arm or the leg.
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HIT: Heparin-Induced Thrombocytopenia



Serious side effect of Heparin therapy’



Immune reaction to heparin



Causes sudden, severe reduction in platelet count



Causes paradoxic increase in venous and/or arterial 

thrombosis



Diagnosis: measure for presence of heparin antibodies



Treatment



STOP Heparin immediatley



If anticougulant is still needed: use a non- heparin agent
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HIT: Heparin-Induced Thrombocytopenia



Serious side effect of Heparin therapy’

Immune reaction to heparin

Causes sudden, severe reduction in platelet count

Causes paradoxic increase in venous and/or arterial thrombosis

Diagnosis: measure for presence of heparin antibodies

Treatment

STOP Heparin immediatley

If anticougulant is still needed: use a non- heparin agent
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Another name for HIT is white clot

Another side effect of long-term heparin therapy is osteoporosis
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

Types of lesions:



Fatty streak



Fibrous plaque



Complicated lesions
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Chronic arterial disease:



Medications:



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



Given SQ as a weight-based dose



$$$$

Antidote for Lovenox and Fragmin:  

Protamine Sulfate
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Inhibits factor Xa of the clotting cascade
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Antidote for Lovenox and Fragmin:  Protamine Sulfate
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Lovenox or Fragmin

Less likely to cause HIT and osteoporosis





PERIPHERAL ARTERIAL DISEASE

R —

st fr Lorsoas snd Fragms
rvamme s o





image60.emf
P

ERIPHERAL

A

RTERIAL

D

ISEASE



Chronic arterial disease:



Medications:



Anticoagulants:



Coumadin:



Administered PO



Long term therapy



Cheap



Treats or prevents thrombus formation



Persons with atrial fibrillation often on coumadin



Persons with mechanical heart valve need to be on coumadin
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

Chronic arterial disease:



Coumadin:



Blocks the formation of prothrombin from vitamin K



Pro time and INR regulate dosage



Therapeutic INR ranges from 2.0 to 3.0



Persons with artificial heart valves should have an INR of 

3.0 to 3.5
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INR stands for international normalized ratio.  PT results can vary from lab to lab.  It is difficult to adjust a coumadin dosage based upon PT readings because of this.  INR standardizes PT results and is the same worldwide.

12 noon is a good time.  If a patient has lab drawn in the AM this would make the PT and INR a trough level.  Blood should be drawn at a consistent time to regulate the dose correctly.
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?

1.

In AM

2.

At lunchtime

3.

Suppertime

4.

At HS

5.

Other
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The reason coumadin is given as suppertime (or recommended to be given then) is because PT/INR is drawn in the morning, and this will give plenty of time for results to be sent to physician, and adjustments to be made prior to taking daily dose.
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

Contraindications 

for coumadin 

therapy:



Non-compliant



Bleeding



Aneurysms



Trauma



Alcoholism



Drug abuse



Neurosurgery



Liver or renal 

diseases



Cerebral 

hemorrhage



Infections



Open, ulcerated 

wounds



Occupations with 

risk for injury
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Contraindications for coumadin therapy:

Non-compliant

Bleeding

Aneurysms

Trauma

Alcoholism

Drug abuse





Neurosurgery

Liver or renal diseases

Cerebral hemorrhage

Infections

Open, ulcerated wounds

Occupations with risk for injury



















Coumadin therapy can be very complicated (many dose changes/many different tablet strengths) 
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Types of lesions:



Fatty streak

Fibrous plaque

Complicated lesions
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Avoid foods high in vitamin K, like: cabbage, cauliflower, broccoli, asparagus, lettuce, turnips, greens, onions, spinach, fish ,liver and caffeine.

Avoid injury by using
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Exercise should be started gradually and built up slowly; walking stimulates the growth of collateral blood vessels and improves exercise tolerance and reduces ischemic pain.



Brueger-Allen exercises are done three times daily.  The patient lies down and elevates the legs for one minute; the legs are then placed in a dependent position for one minute; the feet and ankles are exercised.  Five repetitions of this are completed.



Patients should be very careful with heating pads and hot water bottles.  Skin is fragile and easily burned.  Heat cn be applied with properly working heating pads, electric blankets, paraffin baths or ultrasound devices.  Hydrotherapy or whirlpool can be used if water temperature is carefully measured prior to immersion.
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Buerger-Allen exercises [ber´ger 

al´en] : specific exercises 

intended to improve circulation to 

the feet and legs. The lower 

extremities are elevated to a 45 

to 90 degree angle and supported 

in this position until the skin 

blanches (appears dead white). 

The feet and legs are then 

lowered below the level of the 

rest of the body until redness 

appears (care should be taken 

that there is no pressure against 

the back of the knees); finally, 

the legs are placed flat on the 

bed for a few minutes. The length 

of time for each position varies 

with the patient's tolerance and 

the speed with which color 

change occurs. Usually the 

exercises are prescribed so that 

the legs are elevated for 2 to 3 

minutes, down 5 to 10 minutes, 

and then flat on the bed for 10 

minutes. 
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Buerger-Allen exercises [ber´ger al´en] : specific exercises intended to improve circulation to the feet and legs. The lower extremities are elevated to a 45 to 90 degree angle and supported in this position until the skin blanches (appears dead white). The feet and legs are then lowered below the level of the rest of the body until redness appears (care should be taken that there is no pressure against the back of the knees); finally, the legs are placed flat on the bed for a few minutes. The length of time for each position varies with the patient's tolerance and the speed with which color change occurs. Usually the exercises are prescribed so that the legs are elevated for 2 to 3 minutes, down 5 to 10 minutes, and then flat on the bed for 10 minutes. 
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Antiplatelets and antihypertensives

Garters, girdles, tight jeans, shoelaces tied too tightly
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Also can effect the arms and the mesentery
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Occupational-related: typist, pianists, those who use hand-held vibrating equipment
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White:  trigger causes release of norepinephrine, a potent vasoconstrictor.  The small arteries go into spasm causing the fingers to become pale and cold.  Fingers of both hands are usually affected; the thumbs are not.  If the spasm is prolonged, the extremities can become cyanotic (blue).  

When the spasms stop, blood flow returns rapidly to the fingers and causes a reactive hyperemia-the fingers become reddened and painful.  Pulses in the radial and ulnar areas are not affected normally.  Severe disease may cause gangrene and necrosis of the fingertips.
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Fatty streak:

	Initial lesion, lines the intima of an artery; stimulates the growth of smooth muscle cells in the artery wall
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This process begins in pre schoolers in the US.
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Ideally patients should go south for the winter, if not, wear gloves, keep the core body temperature warm.

Biofeedback- patient often have depression and anxiety

Calcium-channel blockers: first-line drug therapy; relax smooth muscles of arterioles 

Monitor for development of connective tissue or autoimmune diseases: Raynaud’s phenomenon may be an early sign of scleroderma
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From Kamal A, Brockehurst JC:
Fig. 38-8. Raynaud's phenomenon.
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A sudden occlusion in an artery caused by emboli from the heart or an aneurysm sac.  Persons who experience acute occlusions do not necessarily have atherosclerotic disease.  Thrombi can form in the heart with certain arrhythmias (if right side of heart will cause pulmonary embolism), artificial heart valves seed thrombi, certain metastatic cancers are thrombogenic; vascular procedures and the resultant trauma may initiate arterial thrombi also.  When thrombi form in the arterial system, all or part of these clots can break off and travel anywhere in the arterial system 
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2.  Pathophysiology:

The embolus travels until it becomes lodged in a vessel that is smaller than its diameter.  This can occur anywhere in the body.  The occlusion in the artery causes a sudden loss of oxygen and glucose to the tissues that the artery supplies.  The six P’s of PAD are immediately evident in the tissues distal to the occlusion.  The patient will first complain of pain in the area; the temperature will be cool and a line of demarcation may be identified.  Inherent clot busters will eventually dissolve the embolism, but permanent tissue damage and necrosis will take place before the clot is dissolved.  To save the tissue, interventions must be done.
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3.  Medical Management:

Medical:  Clot busters may be used to dissolve the embolism if the artery is accessible; a catheter is inserted above the blockage and the medication is infused directly into the clot. tpA (atleplase) is used, and will infuse over 24-48 hours. After infusion of the clot buster the patient is placed on a heparin drip to prevent reoccurrence.  Medical options may be the only choice for persons who would not tolerate a surgical procedure.

Long term medical treatment includes identification of the source of the embolus, low molecular weight heparin, coumadin and antiplatelet agents.
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a.  Pain control-during an acute episode patients may require narcotic analgesics.

b.  Prevent injury-the extremity is like Humpty-Dumpty-avoid pressure to the area, shearing and even the weight of sheets and blankets.

c.  Tissue perfusion-monitor the extremity closely-notify the physician immediately of loss of a previously present pulse or changes detected by the doper.  For example-the pulse was audible and distinct with the doper volume at 2; now the volume is set at 8 and the tone sounds “swishy.”

d.  Informed consent-patients will be told the treatment options by the physician; the nurse may need to re-explain these to the patient/family.

e.  Fear-patients know that loss of a limb or organ function is possible with an embolism; emotional comfort is needed with careful explanations of tests and treatments.
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5.  Surgical/invasive Management for acute and chronic arterial occlusions:

a.  PTA:

This procedure is done in radiology.  The affected extremity is accessed above the area of plaque or above the area of embolism.  A balloon is placed in the area of plaque and inflated several times to squish the plaque and make the artery lumen larger.

After PTA the patient is watched closely for bleeding at the puncture site; anticoagulants will be started.  PTA for atherosclerotic lesions may require additional dilations (about 60% of procedures require a re-do).  Persons who are not good surgical candidates tolerate PTA for atherosclerotic lesions.
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Laser assisted angioplasty:

A balloon angioplasty is performed with the 

addition of laser technology to open a tight lesion 

and allow the catheter to be placed at the area of 

plaque and to smooth the remaining plaque edges. 

Laser angioplasties require a skilled operator.  

Complications are more frequent as the laser does 

not differentiate between plaque and the arterial 

wall.
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c.  Atherectomy:

(Show picture of enlarged catheter)  The Roto-Rooter method of artery opening.  A special catheter is inserted above the atherosclerotic plaque; the plaque is shaved away and debris may be pulverized or vacuumed from the site.  Edges of the remaining plaque are smooth and less likely to trap platelets.  There is a risk of artery perforation.  The plaque does grow back..  Long term outcomes for this procedure are no better than for stenting and there is higher risk.
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Scientists studied the weave of Legg’s pantyhose and adapted this to small metal tubes that can be inserted into areas blocked by plaque.  A focal lesion of plaque is identified and accessed with balloon angioplasty.  After the balloon has opened the plaque a catheter with a deflated balloon wrapped with a stent is inserted.  After positioning the balloon is inflated to expand the stent.  The balloon is then deflated and the catheter removed.  The expanded stent stays in place to keep the lumen open. Eventually the arteries’ endothelium grows over the stent.  Some stents are drug-coated: minimize stenosis by reducing amount of new tissue growth in stent-inhibits cellular growth (ex- paclitaxel)

Stents do not work well in curved arteries or in areas of bifurcation.  Stent placement may precipitate arterial spasms.





"PERIPHERAL ARTERLAL DISEASE
[ EE——





image86.emf
P

ERIPHERAL

A

RTERIAL

D

ISEASE



Acute occlusive disease:



By-pass grafts:



Regular



Insitu

86


Microsoft_Office_PowerPoint_Slide86.sldx
Peripheral Arterial Disease

Acute occlusive disease:



By-pass grafts:



Regular



Insitu

86



















"PERIPHERAL ARTERLAL DISEASE
[ EE——





image87.emf
P

ERIPHERAL

A

RTERIAL

D

ISEASE



Acute occlusive disease:



Regular bypass:



Must be able to tolerate surgery



Long incisions



Named after arteries bypassed



May use native vein graft



May use artificial graft materials

87


Microsoft_Office_PowerPoint_Slide87.sldx
Peripheral Arterial Disease

Acute occlusive disease:



Regular bypass:

Must be able to tolerate surgery

Long incisions

Named after arteries bypassed

May use native vein graft

May use artificial graft materials

87

















87

1]  Regular:

Areas of obstruction are identified by diagnostic procedures; if the lesions are not candidates for angioplasty or stenting, by-pass procedures may be done if the patient is able to tolerate a surgical procedure.

A long incision is made in the extremity to be by-passed.  Graft material is sutured above the lesion and below the lesion to allow blood to travel around the obstruction.  The first artery mentioned is the one above the lesion; the second is below.  For example: femoral-popliteal.  Graft material is constructed so that it will not occlude at the area of joints.  Artificial graft materials have X-ray strips on them so that they may be easily identified later if this is necessary. Native vein graft may be used if patient has available
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Fig. 38-7. A, Femoral-popliteal bypass graft around an occluded superficial 

femoral artery. B, Femoral-posterior tibial bypass graft around occluded 

superficial femoral, popliteal, and proximal tibial arteries.
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Fig. 38-7. A, Femoral-popliteal bypass graft around an occluded superficial 

femoral artery. B, Femoral-posterior tibial bypass graft around occluded 

superficial femoral, popliteal, and proximal tibial arteries.
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A, Femoral-popliteal bypass graft around an occluded superficial femoral artery. B, Femoral-posterior tibial bypass graft around occluded superficial femoral, popliteal, and proximal tibial arteries. 
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2]  In situ:

This technique involves the use of the saphenous vein in the leg.  Numerous small incisions are made along the artery and vein that are affected.  A valvulotome is used to destroy the valves inside the vein.  The vein is ligated above and below the arterial lesions and smaller venules are tied off.  The vein is then connected to the artery above the arterial 

lesion (s) and below the arterial lesion (s).  The patient’s own vein then acts like a by-pass graft.

Because foreign substances are not used there is a reduced risk of post- operative infection.
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The surgical removal of an embolism from an artery.  This procedure may be direct, the surgeon opens the artery and removes the clot-or-it may be indirect by using the balloon technique described under angioplasty.
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g.  Endarterectomy:

The surgical opening of artery and the peeling of the plaque from the inner lumen.  Most often performed on the carotid arteries as by-pass cannot be done on these.  The carotids cannot be clamped to perform the anastomoses.

Plaque does grow back in the artery after the procedure.
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a.  Pain control:

Interventions may not be necessary.  If the patient has had an embolectomy, the discomfort of the balloon embolectomy is much less than the ischemic pain the patient had prior to removal.

Pain control for by-pass surgery patients may involve use of epidural analgesia or PCA pumps.

After revascularization patients complain of an achy feeling in the legs; this is due to a reactive hyperemia; the leg is not used to normal circulation.  This pain dissipates on its own.  Oral analgesics may be ordered for this discomfort.
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b.  Promoting circulation/tissue perfusion:

Monitor peripheral pulses frequently-after surgery vasospasm is common, thrombi or emboli can occlude grafts-it is sometimes necessary to redo the surgery to save the extremity.  Pulse checks, skin temperature and capillary refill checks are done every 15 minutes for the first two post-operative hours.

Depending upon the surgical site, a knee immobilizer may be in place to prevent kinking of the graft.

Skin and tissue are at risk for injury still and foam booties may be needed to protect the feet.
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Patients may require assistive devices or physical therapy to ambulate.  The PAD has prevented activity and comorbidities (such as arthritis) may also have limited mobility.

Walking should begin as soon as possible after surgery.  Sitting with knees bent is not ideal; legs should be elevated.

Provide safety slippers or slippers with treads for ambulation.
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Vascular surgery involves blood loss, fluid and blood replacement.  Nurses should monitor post-operative CBC, electrolyte, BUN, creatinine and clotting studies.  Fluids may be titrated to urine output or BP.  Standing fluid bolus orders may be part of the protocol for care.

Hourly urine output, arterial blood pressure monitoring and other hemodynamic measurements may be assessed.
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Arterial reocclusion:	frequent monitoring of pulse checks

Bleeding:		dressings are checked with each pulse check; labs monitored

Infection:	meticulous wound care; monitoring/catching infection symptoms early-graft infection can easily lead to septicemia and death

Co morbidities:	persons with PAD also may have other disease processes; organ failure is a possibility after any revascularization
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An aneurysm is a stretching and widening of the arterial wall.  Conditions that precipitate the development of aneurysms include:

arteriosclerosis

trauma or injury to the artery –after MVA (steering wheel)

infection-common after syphilis

congenital (found in the Circle of Willis) 

connective tissue disorders – rheumatic fever, rheumatoid arthritis, scleroderma & lupus
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Aneurysms are more common in men and are frequently diagnosed as an incidental finding. eg. An aneurysm is discovered during an IVP for a kidney stone.  Persons may not exhibit symptoms until the aneurysm is ready to rupture.

If an aneurysm is discovered on a routine exam, the physician will obtain X-rays every 6 months to monitor the size.  Aneurysms smaller than 5 cm seldom create problems.  The likelihood of rupture increases as they enlarge 
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Aneurysms are classified into three different types:

	Fusiform:	involves the entire circumference of the artery in a single section

Saccular:	an outpouching of section of the wall of an artery

Dissecting:	the intima of an artery at the area of the aneurysm is torn and blood from the artery is collecting in the media, further stretching the artery wall.

Ruptured:	the weakened blood vessel breaks open and blood from the artery travels through the hole into the body.  Death occurs rapidly unless there is immediate intervention



Symptoms of aneurysms range from none to ones of excruciating, tearing pain with 

evidence of hypovolemic shock.
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a.  Regular graft repair:

	An incision is made from the diaphragm to the pubic bone.  The bowel is moved aside and the aneurysm located.  A cross clamp is placed on the aorta above and below the aneurysm.  The aneurysm is opened and a graft sutured into place (see diagram on page 769).  The time that the cross clamp is on the aorta is carefully monitored.  Postoperatively the patient is usually on mechanical ventilation.  This may be either an elective or an emergency procedure.  Recovery times vary; the patient may be hospitalized 5 to 8 days; full recovery may take 6 to 12 weeks.
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Fig. 38-4. Surgical repair of an abdominal aortic aneurysm. A, Incising the aneurysmal sac. B,
Insertion of synthetic graft. C, Suturing native aortic wall over synthetic graft
‘Mosby Hlems and derived Hems © 2011, 2007 by Masby, Inc., an afiiate of Elsevier, inc.
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b.  Endovascular repair:

	An elective repair of certain types of aneurysms. Careful measurements of the arteries involved and the aneurysm are obtained.  A custom-sized graft is constructed.  The patient is taken to radiology and the procedure is performed under local anesthetic.  The patient is NPO.  If anything goes wrong the patient may have to be transferred to OR for a regular repair.  Initially the graft is collapsed and inserted to a point above the aneurysm.  A balloon is inflated inside the graft so that it hooks into the artery.  Next the bottom section or sections are situated below the aneurysm and the same procedure repeated.  The artery is repaired from within.  The aneurysm is still there, but there is no danger of rupture or leaking.  (Refer them to the article on the required reading list)  The patient goes home in about 2-3 days and can return to work in about 2 weeks.
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Spinal cord ischemia may result in paraplegia post operatively.  This is a rare complication.  Other neurologic complications include impotence, neurogenic bladder and sensory deficits.

		Stroke is another neurological complication; if possible carotid endarterectomy is performed prior to aneurysm repair to avoid this.
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 Because these people have diffuse atherosclerosis, they are at risk for MI post-  operatively.  They are also at risk for dysrhythmias related to electrolyte imbalances; they are at risk for heart failure because of fluid replacement and renal function.

		Deep vein thrombosis also occurs after regular aneurysm repair due to immobility and pre-existence of venous disease.

		Because the arteries are friable and diseased, suture lines may break and graft hemorrhage result; sometimes this requires amputation of the extremity to save the individual’s life.
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c.  Pulmonary:

		After AAA repair patients tend to be tachypneic with lower tidal volumes; they are at risk for atelectasis and pneumonia.  Thoracic aneurysm patients require chest tubes post-operatively and frequent pulmonary hygiene.  Pulmonary embolism after DVT may also occur.
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.  GI:

		Debris from the repair may lodge in mesenteric arteries causing  colon ischemia.  Clamping of the inferior mesenteric artery during emergency repairs puts patients at risk for colon ischemia.  Symptoms of this complication include girth distention, diarrhea, abdominal pain and fever.  For the worst case scenario, the patient may require colectomy and colostomy.  Ileus is common after regular aneurysm repair.
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Cross clamping of the aorta above the renal arteries for AAA or thoracic repairs may lead to acute renal failure.  (How long can the kidneys be without perfusion before renal failure sets in?—40 minutes)   Embolism or hypotension can also contribute to renal dysfunction.  Hourly outputs, fluid replacement, diuretic therapy, vasodilators or vasopressors (low dose dopamine) may all be used to keep kidney function normal.  Patients may require temporary or permanent dialysis
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a.  Definitions:

		Phlebitis:  inflammation of a vein

		Thrombophlebitis:  a clot forms in a vein secondary to inflammation

		Phlebothrombosis: formation of a venous clot in response to venous stasis, abnormal vessel walls or abnormal clotting 

		Thrombus: clot that is in the place of formation in the vein or heart chamber

		Embolus:  a piece of or an entire thrombus that has broken off from its point of formation and is traveling in the venous or arterial system.

		Embolism:  an embolus that has lodged in an artery and occludes it.  If the clot originated on the venous side-this will be a pulmonary embolism.  If the clot originated in the heart-the embolism may lodge anywhere in the arterial tree.





VENOUS DIsEasE

J—





image11.emf
A

THEROSCLEROSIS

11


image119.emf
V

ENOUS

D

ISEASE



Venous disorders:



Virchow’s triad (recipe for venous thrombus):



Venous stasis



Damage to intima



Hypercoagulability 

119


Microsoft_Office_PowerPoint_Slide119.sldx
Venous Disease



Venous disorders:

Virchow’s triad (recipe for venous thrombus):

Venous stasis

Damage to intima

Hypercoagulability 



119

















119

1]  Venous stasis:  anything that contributes to reduced venous blood flow to the heart, venous distention:  Ask them for examples:

		Age-valves become incompetent

		Immobility-after surgery, prolonged sitting

		Obesity, pregnancy

		Varicose veins

	2]  Damage to the intima of the vein: this causes platelets to migrate to the area and helps to trigger the clotting cascade.  Ask them for examples:

		IV in place longer than recommended

		Trauma to vessels from injury or burns

		Invasive lines-Swan-Ganz, pacemaker wires

	3]  Hypercoagulability: can be caused by problems with the clotting cascade or a higher than normal viscosity of the blood.  

		malignant tumors

		congenital clotting disorders

		hemolytic disorders

		dehydration; fluid volume deficit

		use of estrogen in oral contraceptives or HRT
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* Inactive extremity muscles * Activation of platelets — coagulation
+ Change in unidirectional blood flow « Increase in fibrin production

« Platelets aggregate (especially at vein valve cusps)
« Clotting factors stimulated to produce fibrin

« Fibrin entraps RBCs, WBCs, platelets and begins to
adhere to vein wall

Thrombus formation

Clinical manifestations

« Unilateral leg edema, pain, and erythema
« Chronic venous insufficiency
+ Embolism of thrombotic fragments

Fig. 38-9. Pathophysiology of venous thromboembolism.
‘Mosby items and desived items © 2011, 2007 by Mosby, Inc., an affiiate of Elsevier, Inc.
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.  Risk factors for DVT:

	1]  previous episode of venous thrombosis

	2]  female sex

	3]  older age

	4]  presence of chronic diseases-CAD, diabetes, etc.

	5]  occupations that require standing/sitting for long periods
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2.  Epidemiology:

It is thought that many cases of DVT go untreated as persons do not seek medical 

assistance.  One half of DVT cases do develop pulmonary embolism, a life-threatening 

complication. 

3.  Pathophysiology:

When the ingredients of Virchow’s triad are present in a vein a thrombus can develop.  This 

thrombus may be dissolved by the body’s natural clot busters if it remains small.  The 

 thrombus may enlarge and all or part of it may break lose with the normal contraction of muscles surrounding the involved vein.  This is especially true for persons who have been sedentary and abruptly become very active.  DVT’s that form in the veins of the calf seldom cause death from pulmonary embolism; those that form in the larger veins of the thigh and pelvis are more likely to cause pulmonary emboli.  Multiple small embolisms may be dissolved by the body in the lungs.  Large embolisms can lead to a high mortality rate.
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a.  Venogram:  Thrombi can be best detected by this test.  Dye is injected into the veins (invasive) and the thrombus can be identified.

b.  Impedance plethysmography and ultrasound: These are noninvasive tests that are fairly accurate in making a determination of the presence of a thrombus.

     Homans’ sign:  A completely worthless test done by dorsiflexing the foot; pain in the calf is supposed to indicate DVT.  Many false positives and negatives occur.  If a DVT is present, this maneuver may dislodge it. DO NOT DO THIS.
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1]  Calf measurement:  Edema is present in the involved leg; measure at the same place on the leg once each shift or once each day.  Improvement can be detected when the size of the involved leg becomes smaller.

	2]  Temperature:  Inflammation is present at the site of the DVT.  The extremity is warmer than the other leg; the skin may be reddened from vasodilation.

	3]  Pain:  Patients may complain of a “toothache” quality pain at the area of the thrombus.  They describe a soreness/tenderness rather than an acute pain.
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a.  Heparin:  A heparin drip may be started as soon as the DVT diagnosis is made 

to prevent extension of the thrombus.  SQ heparin may be ordered for persons at 

risk for DVT prophylactically.  

b.  Low molecular weight heparins:  Patients with DVT may be prescribed this 

when they are discharged.  The drug is ordered in a weight-based dose and taken 

for 7 to 10 days at home.

c.  Coumadin:  Persons who have had DVT are placed on Coumadin in the

 hospital; they are also given concurrent heparin or LMWH until an appropriate 

INR is reached.  This therapy may be continued for six months.

d.  Fibrinolytics:  Clot busters may be used if the DVT and resultant swelling 

results in impaired circulation.  
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 Careful monitoring for bleeding is required.  Heparin IV is 

administered after completion of the clot buster.
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.  Anti-embolism stockings:  These are ordered prophylactically to prevent DVT 

prior to surgical procedures, for persons who are on prolonged bedrest.  

Graduated compression stockings may be ordered for persons who have 

experienced DVT to prevent recurrence and improve venous return.  (see 

advertisement for Jobst stockings.)

b.  SCD’s (sequential compression devices):  These are pneumatic devices that 

automatically simulate the normal muscle contraction and relaxation to move blood 

towards the heart.  SCD’s should be on whenever the patient is in bed.  SCD’s that 

are air-cooled are tolerated best.

c.  Thrombectomy:  The surgical procedure used to remove a venous thrombus.  

Postoperative measures include monitoring for bleeding and recurrent DVT.

d.  Activity restrictions:  Persons with DVT may be ordered on bedrest by the

 physician while on heparin drips; other physicians prefer early ambulation.  

Physicians also disagree on whether or not to elevate the affected extremity; there 

is agreement on keeping the knee straight and not bent.  Activity is an excellent 

preventative measure for DVT-the reason post op patients should ambulate ASAP.

e.  Vena Cava filters:  Insertion of a filter in the vena cava may be done for 

persons with DVT to prevent pulmonary emboli.  This is especially true for 

persons who have recurrent DVT.  This procedure may be performed in radiology 

or in OR with a C arm.  A catheter with an umbrella-like filter is inserted and 

threaded into the inferior vena cava.  The umbrella is opened and attached to the 

cava wall and left in place.  Dislodged clots are caught in this filter before they can 

become pulmonary emboli.  The body's natural clot busters dissolve the embolus in 

the trap of the filter.
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Fig. 38-10. Inferior vena caval interruption technique using Greenfield stainless steel filter to prevent
pulmonary embolism.
‘Mosby iems and derived itams © 2011, 2007 by Mosby, Inc., an affiate of Elsevier, Inc.
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a.  Identify high-risk patients early to implement preventative measures.  This can be done in the admission assessment.

	b.  Patient teaching to avoid stasis: frequent stops with walking periods in long car trips, walking every hour or so on long airline flights.  DO NOT CROSS YOUR LEGS.

	c.  Patient teaching in how to apply and wear anti-embolism hose.  Wear these every day; need to have a spare or two.

	d.  Patient teaching on the safety measures associated with LMWH and Coumadin therapy.
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1.  Etiology/epidemiology:

	These are common after age 40; it is estimated that 20% of women and 7% of men develop varicose veins.  Risk factors contribute to vein valve incompetence; when the valves do not close properly blood flows backward into the vein; eventually there is a permanent dilation.

	2.  Pathophysiology:

	Obesity, multiple pregnancies, standing in place and elevated intra-abdominal pressure (as in cirrhosis) cause the valves to leak blood back into the distal section of the vein.  The lower section of the vein dilates causing the valve to leak further.  Eventually the vein becomes swollen and distorted from blood pooling.  Patients complain of a heavy sensation in the legs and also note that their legs feel “tired” after minimal exertion-this is a totally different sensation compared to intermittent claudication.
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a.  Compression stockings:  are prescribed to promote venous return.  Patients are taught to elevate their legs and to do walking exercises starting slowly and building up their level of activity; muscle contractions in the legs promote venous return.

	b.  Sclerotherapy:

This procedure involves using multiple injections of sodium tetradecyl into 

superficial varicose veins.  After the procedure the patient must wear ace wraps for 

about six weeks.  This provides a cosmetic treatment.

c.  Vein ligation/stripping:

Ligation:  Involved veins are simply tied off-no further blood flow.

Ligation and stripping:  Involved veins are tied off and a stripping device is used to 

remove the diseased veins.

These procedures require regional or spinal anesthesia.  Postoperative care 

includes the use of compression bandages for 6-8 weeks and ambulation exercises.
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From Goldman WP, Bergan JJ, Guex JJ: Salro . ricose and elangictatic g veins, ed 4, Phiadelphia, 2007, Mosby.
Fig. 38-11. A, Lateral aspect of varicose veins before treatment. B, Lateral aspect of varicose veins 2 years after initial treatment.
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3. Lowering her blood pressure and anxiety

4. Close monitoring of vital signs, administration of antihypertensives, and maintaining a quiet environment

5. The importance of a daily medication regimen and seeking care immediately if any symptoms return
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Aneurysms are usually not painful.  The patient may present with bladder problems, respiratory problems and require a Chest X ray or KUB-the aneurysm is discovered as an incidental finding.  The every 6 month follow up films are to be certain that the aneurysm does not get larger.
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A beam of ultrasound is sent into the tissues; the sound is reflected on the moving blood cells; velocity is measured as waveforms.  This is used to diagnose both venous and arterial problems.  Requires that “goop” be placed on the skin.  Uses BP cuffs on the extremities to help locate the exact position of the problem in a blood vessel
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Requires a hole in an artery.  This means that pressure or a biological plug need to be utilized after the procedure.
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If the ankle BP is lower, the index will be below 1.0

Example:  Ankle 120	Arm 120 = 1.0  ratio

Ankle 72	Arm 120 = 0.6 ratio



Comparing the two extremities can also help locate the occlusion in the blood vessel







PERIPHERAL ARTERIAL DISEASE

[E—






image20.emf
P

ERIPHERAL

A

RTERIAL

D

ISEASE



Ankle Brachial Index Measurement

20


Microsoft_Office_PowerPoint_Slide20.sldx
Peripheral Arterial Disease

Ankle Brachial Index Measurement

20



















image2.jpeg














image21.emf
P

ERIPHERAL

A

RTERIAL

D

ISEASE



Diagnostic Studies:



Exercise testing:



Test for intermittent claudication



Walk on steps or a treadmill



May use bicycle pedals if unable to walk



Speed of treadmill/grade of elevation determine diagnosis



The shorter the period of time before pain, the more severe 

the PAD
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Diagnostic Studies:



MRI:



Non invasive



Gives a three dimensional view of the vascular bed



Expensive



Lengthy



Not well tolerated
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Diagnostic Studies:



Angiography



Requires contrast media



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 the procedure
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Nurses’ responsibility to check for allergies to iodine or shellfish

Post procedure the nurse checks for pulsation in the extremity; looks for bleeding or bruising at the injection site.  Every 15 minute VS are taken.
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Diagnostic Studies:



Digital subtraction angiography



Uses contrast media



Fluoroscopy and 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
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Diagnostic Studies:



Venography



Dye is injected into the venous bed to look for DVT, 

incompetent valves, reflux



For the lower extremities the dye may be injected between 

the toes.



Usually not needed as noninvasive tests are very accurate

25


Microsoft_Office_PowerPoint_Slide25.sldx
Peripheral Arterial Disease

Diagnostic Studies:

Venography

Dye is injected into the venous bed to look for DVT, incompetent valves, reflux

For the lower extremities the dye may be injected between the toes.

Usually not needed as noninvasive tests are very accurate
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Diagnostic Studies:



PET scans:

Most advanced noninvasive type of test.  Can picture the 

entire vascular bed.  Excellent screening tool for 

cardiovascular and peripheral vascular disease.  Pinpoints 

the problems.  Very $$$$
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Chronic arterial disease is most common in the lower extremities.  It is a disease of aging.  Most common after age 50.  A few diseases may effect persons as young as 30.  Incidence of chronic art. disease is higher in men.
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Chronic arterial disease:



Etiology/epidemiology:



Risk factors are those of atherosclerosis



Healing is slow



Very $$ disease; persons miss work or become disabled



Financial burden to families high because of wound care, 

limb loss and disability
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Chronic arterial disease:



Plaque build up at areas of high stress



Chemical injury from cigarette smoking



Decreased O2 supply to the area distal to the lesion-

exercise and increased O2 demand cause pain



Damaged intima may lead to aneurysm formation



Ulcer development can occur-gangrene
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High stress areas are usually bifurcations in the artery
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The femoral popliteal area is the site most commonly affected in nondiabetic patients. 

The patient with diabetes mellitus tends to develop PAD in the arteries below the knee, especially the anterior tibial, posterior tibial, and peroneal arteries. 

In advanced PAD, multiple levels of occlusions are found.
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(shown in 

yellow

) of the abdominal aorta and lower extremities.
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Common anatomic locations of atherosclerotic lesions (shown in yellow) of the abdominal aorta and lower extremities.
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Pain is due to ischemic processes

Pulselessness is the inability to feel or palpate a peripheral pulse; it may still be audible with the Doppler.  If persons gradually lose a pulse in an extremity it is not an emergency, if a pulse disappears all of a sudden it is an urgent situation that requires immediate intervention.

Poikilothermia refers to the temperature changes to the extremity-the affected area usually feels cool.  There may be a demarcation line.

Pallor occurs because the extremity does not get an adequate number of RBC’s; the skin becomes pale and capillary refill time is prolonged greater than 3 seconds

Paresthesia is caused by nerve endings that are robbed of blood supply; this causes a sensation of tingling similar to when the leg or foot is asleep-only the sensation is permanent.

Paralysis happens when permanent nerve and tissue damage lead to both sensory and motor dysfunction in the extremity.
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Chronic arterial disease:

Intermittent claudication is the ischemic pain 

brought on by exercise.  

Intermittent claudication is a 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 the patient how long they are able to walk 

before the leg pain begins.
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	Intermittent claudication is the ischemic pain brought on by exercise.  

		Intermittent claudication is a 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 the patient how long they are able to walk before the leg pain begins.
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As the disease worsens the amount of exercise that induces pain is less and less until finally the patient has leg pain at rest.  Be sure to quantify distance-have them define a city block or ask them if they can walk from Macy’s to Elder Beerman without pain.

The ischemic pain is a result of the accumulation of end products of anaerobic cellular metabolism, such as lactic acid. Once the patient stops exercising, the metabolites are cleared and the pain subsides. 

PAD of the aortoiliac arteries produces claudication in the buttocks and thighs, whereas calf claudication indicates femoral or popliteal artery involvement. 
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Chronic arterial disease:



Types of intermittent claudication



Inflow lesions (aorta and iliac arteries) cause pain in the 

back and buttocks



Outflow lesions (femoral and popliteal arteries) cause pain 

in the thighs and lower legs
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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, and taut skin



Loss of hair on the lower legs



Diminished or absent pedal, popliteal, or femoral 

pulses



Pallor of foot with leg elevation



Reactive hyperemia of foot with dependent 

position
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Numbness or tingling in the toes or feet

Produces loss of pressure and deep pain sensations

Injuries often go unnoticed by patient



Thin, shiny, and taut skin

Loss of hair on the lower legs

Diminished or absent pedal, popliteal, or femoral pulses

Pallor of foot with leg elevation

Reactive hyperemia of foot with dependent position





Clinical Manifestations of Chronic PAD
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Thorough assessment is vital!

Use of doppler to assess pulses
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Involves progressive narrowing and degeneration 

of arteries of neck, abdomen, and extremities



Atherosclerosis

is the leading cause in majority 

of cases.
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The actual cause of atherosclerosis is unknown-

there are theories as to its development; 

inflammation and endothelial injury play a major 

role
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Patients often try to achieve partial pain relief by dangling the leg over the side of the bed or sleeping in a chair to allow gravity to maximize blood flow. 
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Atrophy of the skin and underlying muscles



Delayed healing



Wound infection



Tissue necrosis 



Arterial ulcers



Nonhealing arterial ulcers and gangrene are 

most serious complications.



May result in amputation if blood flow is not 

adequately restored, or if severe infection occurs

C

OMPLICATIONS OF

C

HRONIC

PAD

40


Microsoft_Office_PowerPoint_Slide40.sldx
Atrophy of the skin and underlying muscles

Delayed healing

Wound infection

Tissue necrosis 

Arterial ulcers

Nonhealing arterial ulcers and gangrene are most serious complications.

May result in amputation if blood flow is not adequately restored, or if severe infection occurs



Complications of Chronic PAD
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Skin changes:
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Slow growing nails
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Dry scaly texture
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got it!
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Involves progressive narrowing and degeneration of arteries of neck, abdomen, and extremities



Atherosclerosis is the leading cause in majority of cases.



The actual cause of atherosclerosis is unknown-there are theories as to its development; inflammation and endothelial injury play a major role





Peripheral Artery Disease (PAD): Description
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Pathology of atherosclerosis: Migration and replication of smooth muscle cells; deposition of connective tissue, lymphocyte and macrophage infiltration, and accumulation of lipids
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Chronic arterial disease:



Color changes:



Pale: Reduced RBC’s in the microcirculation.  Can occur 

when the extremity is elevated above the 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 and stagnated blood causes the discoloration.
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Rubor goes away when the extremity is elevated to the level of the heart.





PERIPHERAL ARTERIAL DISEASE

[ ———





image45.emf
P

ERIPHERAL

A

RTERIAL

D

ISEASE



Rubor, left foot
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

Chronic arterial disease:



Medications:



Direct vasodilators:  (minoxidil, hydralzine, beta blockers, 

alpha blockers).  Reduce BP and dilate blood vessels. Many 

persons with PAD also have concurrent hypertension.  

These drugs do double duty.
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Teach patients to get up slowly.  Avoid orthostatic hypotension.  Assess BP prior to administration.  Emphasize the importance of compliance with these drugs.
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Chronic arterial disease:



Medications:



Calcium channel blockers:  These drugs dilate arterial walls 

and are especially helpful in the treatment of 

vasospasm

.
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Check the BP and pulse prior to administration; it causes a reduced heart rate.  Patient should keep a pulse diary if on this class of medications.  Daily weights are required; the drug can lead to edema and heart failure.  Constipation is a frequent complication of this class of medications.
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Chronic arterial disease:



Medications:



Pentoxil (aka: Trental):  Enables erythrocytes to become 

more flexible.  RBC’s can maneuver around obstructions.  

Reduces blood viscosity.
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Do the Trental Twist.  Patient should be taught not to smoke while on this med.  Smoking negates the effect of the drug.
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