The Blood Vessels

I. Location of palpable pulses

A.
Carotid:  In the neck, just medial to and below the angle of the jaw.  Do not palpate both sides simultaneously because of risk of decreasing blood flow to the brain.

B.
Brachial:  Just medial to biceps tendon in arm
C.
Radial:  On the medial (thumb) aspect of the wrist.
D.
Ulnar:  On the lateral (fifth finger) aspect of the wrist
E.
Femoral:  Just medial to inguinal ligament in the groin
F.
Popliteal:  Behind flexed knee – may be difficult to find
G.
Dorsalis pedis:  Medial side of dorsum (top) of foot.  May be absent in some well persons.
· This is the pulse most commonly used to assess adequacy of distal circulation to the foot after invasive procedure using the femoral artery.

· For example, a cardiac catheterization
· Small incision is made in femoral artery and catheter passed up to heart

· Catheter passes into coronary arteries and dye is injected

· Plaque is seen this way

· After the procedure, nurse checks for hemorrhage at the femoral artery

· Also checks distal pulse (dorsalis pedis).  If a clot develops inside the femoral artery, the pulse disappears

H.
Posterior tibial:  Behind and slightly inferior to the medial

malleolus of the ankle

II. Classification



+4
bounding

+3
full, increased

+2
expected

+1
barely palpable, faint, or weak

  0
absent, not palpable

Note:  If pulse is absent in a patient with vascular disease, assess with a Doppler.  Presence is indicated with a swish-swish

III. Capillary refill time

A.
Blanch finger or toe nail bed for several seconds

B.
Release and time the return of pink color

C.
Normal is less than two seconds

D.
With arterial insufficiency, it will be longer

IV. Bruits

A.
Definitions:  A “swishing” sound caused by blood flow through a partially obstructed artery

B.
Causes

1. Blood flow through artery partially compressed by BP cuff (normal)

2. The “swishing” you hear in your ear when you are lying quietly in bed (normal)

3. The sound heard when a stethoscope is placed over an arteriovenous fistula that has been surgically constructed to provide venous access for hemodialysis (normal)

4. Partial obstruction of an artery by arteriosclerotic plaque – for example, if a carotid bruit is heard, it should be reported to a physician.  It suggests that the patient may be at increased risk for CVA

5. Partial occlusion of other arteries such as femoral arteries may also be detected by auscultation of a bruit

C.
Assessment

6. Place stethoscope lightly over area being assessed.  Bell is preferred

7. For carotid auscultation, ask patient to hold his breath momentarily

V. Claudication

A.
Definition:  Pain (usually leg pain) experienced by a person who has partial occlusion of a distal artery.  Pain may be a dull ache with muscle fatigue and crampiness.  It usually occurs after exercise such as walking a distance, climbing stairs etc.  Rest ordinarily relieves it.

VI. Edema

A.
Causes

1. Obstruction of venous return above the area that is swollen – increased hydrostatic pressure or “pushing pressure”

· Principle:  Edema results when blood “backs up” in the system such as when blood from a failing left ventricle backs up first into the atrium then into the pulmonary vasculature.  Eventually, capillary pressure increases in the vessels of the lungs and fluid is pushed out into the interstitial spaces between capillaries and alveoli and then on into the alveoli themselves.

2. Decreased serum protein – or decreased colloid osmotic pressure or “pulling pressure.”

· Principle:  Proteins serve to hold fluid in the blood vessels.  Thus there is a balance between hydrostatic pressure and colloid osmotic pressure.  If colloid osmotic pressure is low because a patient is poorly nourished or has low serum albumin levels for some other reason, edema may result.

3. Injury

· Principle:  Increased capillary permeability results from effects of chemicals released by neutrophils as they fight the invaders.  Fluid seeps out of capillaries and causes edema at site of injury.

B. Technique for assessing and classification of edema

1. Depress edematous tissue with forefinger

2. Pitting edema:

+1
slight pitting, no visible distortions, disappears rapidly

+2
a somewhat deeper pit than +1, disappears in 10-15 seconds

+3
the pit is noticeably deep and may last for more than a minute; the extremity looks swollen

+4
the pit is very deep, lasts 2-5 minutes and the extremity is grossly distorted

VII. Deep venous thrombosis (DVT)

A.
Definition:  Thrombosis  (clot formation) in deep vein – usually in calf or pelvis

B.
Caused by venous stasis, aggravated by hypovolemia.  Seen post-operatively due to complete immobility on the OR table, in bedridden patients and after orthopedic injuries

C.
Assessment findings

1. Unilateral edema – one leg swollen in the absence of injury to that leg

2. Positive Homan’s sign – with knee flexed, dorsiflex foot and observe for pain in calf.  Homan’s sign is not particularly reliable

3. Pain, redness, and palpable “cord” in calf

D.
Intervention

4. Report promptly

5. Never massage sore calf muscles

E.
Complications:  Pulmonary embolism

· clot breaks off (from vein in leg or pelvis)

· travels up through venous system through right side of heart

· lodges in pulmonary vasculature where vessels are narrowed to the point that it can’t go further

· note that a clot can never “get through” the lungs and go to the brain as a cerebral embolus – cerebral emboli originate in the left side of the heart.  Atrial fib is a common predisposing factor.

· Expect diagnostic tests – if DVT present, anticoagulation

VIII.
Varicose Veins

· enlarged, tortuous veins readily visible and palpable

· most commonly located on the leg

· can predispose to DVT

IX.
Blood Pressure

A. Korotkoff Sounds

· Phase I:  The beginning is characterized by two consecutive beats are audible.  Sounds described as a sharp “thud”

· Phase II:  Beginning is characterized by a blowing or swishing sound

· Phase III:  Beginning is characterized by a softer thud than phase I

· Phase IV:
  Beginning is characterized by a softer blowing sound that disappears

· Phase V:  Beginning is characterized by silence

· Blood pressure is recorded as systolic/diastolic or the beginning of phase I over the beginning of phase V

B. Some blood pressure trivia

· Rarely, sounds appear then disappear then reappear 10-15 mm.Hg later – called the “auscultatory gap”

· Readings may vary as much as 10 mm.Hg between arms.  Right arm is usually higher.  Accept the higher reading as closest to the patient’s BP.

· Hypertension may be defined as three consecutive BPs with a diastolic reading > 90mm.Hg.

· 90 mm Hg is mild

· 105 mm Hg is moderate

· 115 mm Hg is severe

C. Taking a thigh pressure

· Patient should be prone or supine with leg flexed

· Use only a thigh cuff over distal third of femur

· Auscultate popliteal artery: Doppler is useful

· Leg pressures are usually higher

D. Postural hypotension

· Ordinarily as a person goes from supine to standing position, there is little drop in blood pressure

· A drop of ≥ 15 mm Hg in systolic pressure signals postural hypotension

· Caused by antihypertensive medications and depleted blood volume – even donating a unit of blood can be reason for postural hypotension

· May also be seen when a person who has been supine for several days gets up for the first time.

X.
Comparison of arterial and venous insufficiency

	Finding
	Arterial Insufficiency

(Atherosclerosis)
	Venous Insufficiency

(Varicose veins – Incompetent Valves)

	With exercise
	Pain comes on during exercise known as “intermittent claudication.”  May document as “one block claudication.”
	Pain comes on during or after several hours of exercise

	With rest
	Pain quickly relieved by rest
	Pain tends to be more constant although it may be relieved by rest

	Skin characteristics
	Pale, shiny, hairless, thickened nails.  Ulcers on toes which may be black – gangrene
	Skin pigmented and scaly – “stasis dermatitis.”  Ulcer usually on inner aspect of ankle.

	Edema
	Absent or mild
	Present, often marked.  May obscure pulses.

	Pulses
	Absent
	May be obscured by edema


