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Goals of our 50 min Together

• Review the incidence and prevalence of vascular 
disease (arterial and venous)

• Review vascular exam findings

• Review signs and symptoms of common vascular 
disorders

• Brief overview of diagnostic testing



Arterial Vascular Disease Prevalence

2011 Center for Disease Control and Prevention Statistics 



8-12 Million People in USA

• Men and woman are equally affected by PAD
• General population awareness of PAD is

estimated at 25% 

2011 Center for Disease Control and 
Prevention Statistics 



Ethnic-specific Prevalence of PAD

Circ Res. 2015;117:e12



PAD Risk 
Factors

Glc
280!



Odds Ratios for Risk Factors 



Vascular Exam: PAD
• Should include examination of the ocular 

fundus and skin as well as the arterial, venous, 
and lymphatic systems.



Vascular Exam: Inspection

• Appearance of skin
– Demarcation or 

transition
– Shiny

• Hair growth
• Discoloration or rash
• Swelling 
• Ulcer or wound



Vascular Exam: Inspection and 
Palpation

• Muscle atrophy
• Toenail growth

• Touch 
– Skin texture
– Temperature 
– Pain level



Vascular Exam: Palpation

• Abdomen
• Distal pulses
• Capillary refill  





Thoracic outlet syndrome



Most Common Presentation

• Occult or Asymptomatic PAD!

• PAD patients die mostly of cardiac and 
cerebrovascular-related events and much less 
frequently due to obstructive disease of the 
lower extremities.

Atherosclerosis. 2006;189:61-69.



Clinical Presentation of PAD

• 20-50% Asymptomatic, diagnosis by ABI or 
other imaging

• 40-50% atypical leg pain
• 10-35% claudication
• 2% critical limb ischemia

Rosinberg,A;Kibbe,M.(2011).EvaluationofPAD. PeriphVascInterv (2nd Ed.,pp8-17).



Symptoms

• Claudication: Intermittent cramping pain or 
discomfort, often in the calf, that occurs 
consistently and reproducibly with exertion, 
causing the patient to stop walking, and is 
relieved by rest.  Will sometimes occur in the 
buttocks and hips.  Can cause weakness

• Atypical symptoms: Similar to above but not 
severe enough to cause patient to stop walking or 
may not be relieved with rest

JAMA 2001;286:1317-1324

Latin root= 
Limping



UpToDate 2017



Classification of Claudication



Symptoms: Acute or Chronic Limb Ischemia 
(The “heart attack” of legs)

• Acute is sudden onset
– Most commonly embolus from heart
– Second most common acute thrombosis on chronic 

stenosis
• Chronic is >2 weeks

– Collaterals are formed

– ASSESS THE PATIENTS 6 P’s!!!
• Pain, palor, paralysis, pulselessness, 
paresthesia, and poikilothermia

Circ Res. 2015;117:e12



Acute or Chronic Limb Ischemia

 Limb salvage!!!!  Amputations= early mortality
 Amputation itself carries 3-20% perioperative 

mortality
 The 5 year survival rate with CLI patients in 

the surgical literature is only 50-60%
 Approximately 80% of CLI patients die from 

cardiovascular or cerebrovascular events



Causes of PAD

• Atherosclerosis…

Vascular Disease: Jaff and White 2011;3-18



Causes of PAD

• Atherosclerosis
• Aneurysms

– emboli

• Trauma/radiation
• Infection
• Fibromuscular dysplasia

• Functional spasms 
(Raynaud’s)

• Vasculitis
– Buerger’s aka 

thromboangitis obliterans
– Takayasu arteritis

• Anatomic abnormalities
– Popliteal entrapment in 

young patients
– Iliac syndrome in bicyclists

Vascular Disease: Jaff and White 2011;3-18



Appearance of Buerger’s: Ulnar artery

Takayasu arteritis



Fibromuscular Dysplasia



Exam Findings of PAD
Raynaud’s

Primary and Secondary



The Appearance of PAD: Arterial Ulcers 
and Gangrene



The Appearance of PAD:
“Blue Toes” from Cholesterol Embolism





Ankle Brachial Index (ABI)









Diagnostic Options- Pulse Volume 
Recording with ABI

PVR is obtained with a cuff system that incorporates pneumoplethysmography



Diagnostic Imaging

• Doppler US 
– Noninvasive
– Sonographer experience 

dependent
– Useful for diagnosing 

specific areas of 
significant stenosis or 
occlusions 

– No contrast needed-
preserves kidneys

– Lower sensitivity than 
other imaging techniques



Diagnostic Imaging



Diagnostic Imaging- CTA
3 D reconstruction

Benefits include high sensitivity and specificity
Downside is the radiation, amount of contrast, 
and overestimated stenosis



Diagnostic Imaging- Magnetic 
Resonance Imaging

Benefits of MRA include no radiation, less nephrotoxicity with dye. 
Downside is cost, less sensitivity below the knee, artifact if stents have been placed prior 
and long scan times



Diagnostic Imaging- Conventional 
Angiogram

“Gold standard”
Benefits include live time 
therapeutic options
Downsides include invasive risks, 
contrast, and radiation



Claudicants and Outcomes



Besides Heightened Awareness as 
Clinicians, What Else Can We Do?

• Increase awareness in patient education !







Venous 
system



Spectrum of Venous Disorders

• Deep venous 
thrombosis

• Superficial 
thrombophlebitis

• Pulmonary embolism
• Post thrombotic 

syndrome
• Axillary-subclavian

stenosis 

• Varicose veins
• Venous insufficiency
• May Thurner syndrome
• Arteriovenous

malformations
• Thoracic outlet 

syndrome



Venous Thromboembolic Disease
PE commonly originates
from lower limb DVT

(75%)

Annual US VTE Incidence
1-2 per 1,000

5-10% of all deaths among 
hospitalized patients

Chest 2012;141:7S–47S.



Pulmonary Embolism Response Team (PERT) “Lung Attack” 

David M. Dudzinski, and Gregory Piazza Circulation. 
2016;133:98-103

Copyright © American Heart Association, Inc. All rights reserved.



Multidisciplinary Team approach to 
Management of PE

The PERT team relies on multispecialty collaboration to help decide how to best treat patients.
Since there are several options available for patients with massive and sub-massive PE, it helps to have the expertise 
of the team to weigh in on decisions that may be difficult to make individually. The specialties involved may include 
interventional radiologists, cardiologists, surgeons, pulmonary medicine specialties, 
emergency medicine, and intensive care specialists.



What Do These Patients Look Like?





Risk Factors for Venous Thrombosis: 
Virchow’s Triad

Stasis

• Obesity
• Long travel
• Immobility 
• Congestive heart 

failure

Vessel wall injury

• Surgery
• Injury/trauma
• Personal history 

of VTE
• Indwelling 

device

Hypercoagulability

• Hormone 
replacement

• Smoking
• Pregnancy 
• Cancer 
• Family history of 

VTE



Recurrent Venous Thromboembolic 
Disease



Symptoms of Venous Thrombosis

• Shortness of breath 
• Chest pain
• Hemoptysis
• Syncope
• Arrhythmias 

• Swelling in one or both 
extremities

• Pain or tenderness in 
one or both extremities

• Warmth
• Redness or purple 

discoloration





Phlegmasia Cerulea Dolens

• Occlusion of both deep and 
superficial venous system. Fluid 
sequestrations, significant edema, 
agonizing pain, cyanosis, bullae. 
Compartment syndrome, acute 
ischemia



Post Thrombotic Syndrome: 
Patients with iliofemoral DVT have 2-year PTS 

rates of
≥ 50%, despite anticoagulation 



Diagnostics with D-dimer and Wells 
score





Venous Doppler US
95% sensitivity above the knee 98% specificity

Be sure to pay attention to comments of quality of study!



CT or MR Venogram
specific timing of injection

Sensitivity of 94-98% and specificity 
100%



Iliac Vein Compression or May Thurner
Anatomy

• Recurrent swelling in 
legs more commonly 
left more than right

• DVT occurs 5 times 
more frequent in the 
left leg

• CT Venogram
• Invasive angiogram with 

intravascular US





Prevalence of Venous Reflux Disease



Physical Findings of Venous Disease
Edema



Diffuse red-brown discoloration 
representing deep dermal 
deposits of hemosiderin from 
degraded extravasated
erythrocytes





Corona phlebectatica
Abnormally dilated veins 
around the ankle





Superficial Venous Anatomy





Diagnostics of Venous Insufficiency
Dependent on patient and sonographer 



Symptoms of Venous Insufficiency
• Leg achiness, throbbing, or cramping
• Heavy feeling 
• Burning or itching of the skin
• Leg or ankle swelling
• Skin discoloration or texture changes
• Varicose veins
• Restless legs
• Open wounds or sores



Risk Factors for Development of 
Venous Insufficiency

• Gender
• Age
• Heredity
• Pregnancy
• Standing occupation

• Obesity
• Prior injury or surgery
• Prior DVT
• Sedentary lifestyle



Progression of venous disease

Varicose 
Veins

Venous 
ulcers

Spectrum of Venous Insufficiency

Edema/Skin 
changes

500,000

2-6 million

20-40 million



Venous Ulcers



Clinical pearls for ulcers



Make Your Patient Pull up Their Pants, 
Lift Their Skirt, Put Them In a Gown

Become more “high touch” instead of 
“high-tech”
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