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CVD Stats
• CVD is generally thought to be more common in men than 

in women; however, after age 40 years, the prevalence of 
CVD is similar in men and women. 

• Before 75 years of age, men have a higher proportion of 
cardiovascular events due to congestive heart disease 
(CHD), but women have a higher proportion of events due 
to stroke. 

• Based on data from the Framingham Heart Study, the 
lifetime risk for CVD is 2 in 3 for men, and more than 1 in 
2 for women at age 40 years.

• CVD also kills more women each year than men -- based 
on data from 2000, 60,000 more women than men died of 
ischemic heart disease 

American Heart Association. Heart Disease and Stroke Statistics, 2010 Update at a Glance. Available at: 
http://www.americanheart.org/downloadable/heart/1265665152970DS-3241%20HeartStrokeUpdate_2010.pdf. 
Wenger NK. Angina in Women. Curr Cardiol Rep. 2010;12:307-314.

American Heart Association. Heart Disease and Stroke Statistics: 2004 Update. Available at:
http://americanheart.org/downloadable/heart/1072969766940HSStats2004Update.pdf. 



CV Risk Factors
Many risk factors…

• Personal history of CHD

• Age over 55

• Dyslipidemia: high LDL and/or low HDL

• Family history of premature CHD (first degree male relative 
under age 55 or a female under age 65)

• Diabetes mellitus

• Smoking

• Hypertension

• Personal history of peripheral arterial disease (peripheral 
arterial, cerebrovascular, and aortic disease). 

• Noncoronary vascular diseases are CHD risk equivalents as 
they carry the same risk for future cardiac events.

• Elevated triglycerides, obesity, and a sedentary lifestyle, while 
not considered primary risk factors in the NCEP guidelines, 
are also highly associated with coronary risk and assessment is 
recommended by the AHA/ACC guidelines.



Coronary Disease

• Typical versus Atypical Angina
• 3 types of chest pain: nonanginal, atypical, and typical. 

• (1) Is the pain retrosternal? 

• (2) Is the pain precipitated by stress? 

• (3) Is the pain relieved by rest or nitroglycerin? 

Patients who answer yes to all 3 questions are determined to have typical chest pain. 
Patients who answer yes to 2 of the questions have atypical chest pain, and patients who 
answer yes to only 1 question have nonanginal chest pain (Diamond and Forrester)

• Symptoms and Presentation

• Imaging Modalities
• Echo

• Stress Echo

• Nuclear

• Cardiac MRI

• Cardiac CT

• Cardiac Catheterization



• Radiation Exposure

• Goal to reduce to dose -- especially to women of 
reproductive age

• Symptom Complexes

• Atypical symptoms are common

• Female Anatomy

• Attenuation due to breast tissue or implants

• Therapy Considerations (i.e. placement of pacemaker)

Special Issues & Concerns for Women



How Good Are the Tests

• Exercise ECG testing – 68% sensitive and 77% specific in 132 
studies of over 24,000 patients

• Planar thallium rMPI – 79% sensitive and 73% specific  in six 
studies of 510 patients

• SPECT rMPI – 88% sensitive and 77% specific in 10 studies of 
1174 patients

• Stress echocardiography – 76% sensitive and 88% specific in 
six studies of 510 patients

• PET scanning – 91% sensitive and 82% specific in three studies 
of 206 patients

Gianrossi R, Detrano R, Mulvihill D, et al. Exercise-induced ST depression in the diagnosis of coronary artery disease. A meta-analysis. 
Circulation 1989; 80:87.



Caveats of Imaging CAD in Women
• Treadmill exercise testing has a higher false-positive rate in women. This is 

in due to a lower prevalence of CHD in women in the populations studied 
(Bayesian factors). 

• The diagnostic accuracy in women is also lower due to older age at presentation 
with the more comorbidities and lower exercise capacity. 

• Other explanations for the sex-related differences have included 
hormonal medication and autonomic influences.

• The sensitivity and specificity of imaging tests are suboptimal. 

• Exercise ECG stress testing 61% sensitive / 70% specific

• Exercise thallium 78% sensitive / 64% specific 

• Exercise echocardiography: 86% sensitive / 79% specific
• These values are similar to those in men for stress echo and nuclear, but 

lower for stress ECG.

• None of the stress tests is without sources of artifact. All require adequate stress 
for optimal accuracy, whether pharmacologic or exercise. Thus, a negative test in a 
patient with poor exercise tolerance may be inconclusive.

Kwok, Y, Kim, C, Grady, D, et al. Meta-analysis of exercise testing to detect coronary artery disease in women. Am J Cardiol 1999; 83:660.



Adapted from Stress testing for the diagnosis of coronary heart disease – UptoDate July 2013



My General Approach

• Young: Either exercise ECG or stress echo

• Young Women: May opt for stress echo due to 
higher false positive rate

• Normal ECG and able to exercise: Exercise stress 
test

• Abnormal ECG: Nuclear exercise stress test or 
Stress Echo

• Lower risk with abnormal ECG: 
Stress echo if good windows



When to 
Stress



Treadmill Sensitivities with ST Depression

Test Your Knowledge
In order to prove ischemia, ST depression needs to be demonstrated in how 

many consecutive beats?

A) 0

B) 1

C) 2

D) 3

E) 4



Pop Quiz

• A) Positive or B) Negative?



Pop Quiz

• A) Positive or B) Negative?



Case Example: 40 Year Old with 
Chest Pain



Case Example: 40 Year Old with Chest Pain

What’s Your Diagnosis?

1)Negative stress test

2)Ischemia in Mid to Distal 

Anteroseptal and Lateral 

Walls

3)Stress-induced 

Cardiomyopathy

4)Non Compaction?



Echo & Stress Echo

• No ionizing radiation

• Usually excellent images

• Exceptions in severe airways disease, breast implants

• Highly sensitive and specific

• Exercise echocardiography: 
86% sensitive / 79% specific

• Gives good functional information



Example of Good Quality Stress 
Echo



Example of Good Quality Stress 
Echo

A 58 year old man with atypical 

angina that sometimes comes on 

with exertion presents. His stress 

echo you just saw.

What do you make of his stress 

echo:

a) Normal

b) Probably Normal

c) Ischemia Globally

d) Inferolateral Wall Ischemia

e) I can’t tell



Example of Good Quality Stress 
Echo



Example of Good Quality Stress 
Echo

A 70 year old woman with chest pain 

while gardening that resolves with rest 

just had a stress echo.

What do you make of the echo?

A) Normal

B) Can’t Tell

C) Inducible ischemia involving the 

anterior wall

D) Inducible ischemia involving the 

inferior wall

E) C & D 



Nuclear Imaging
• The value of nuclear myocardial scanning is its predictive accuracy. 

• Normal findings are predictive of a benign outcome: normal scan results 
are associated with an annual rate of severe cardiac events (myocardial 
infarction or cardiac death) of less than 1%. 

• In contrast, the value of positive scan findings is dependent on the pretest 
probability of disease. Because the accuracy of any test that is not 100% 
sensitive and 100% accurate depends on pretest probability, determining 
this probability is important for increasing the test’s clinical value.

• Breast imaging – since Tc-99 was used historically for breast imaging, often 
times breast findings can incidentally detect breast cancer.

• Exercise thallium 78% sensitive / 64% specific 



Example of Good Nuclear Study



Example of 
Suboptimal 
Nuclear 
Study with 
Breast 
Attenuation



Which Test Do You Choose?

• 75 year old obese female with broken leg and hip 
presents with chest pain needs a stress test prior to 
surgery. Baseline ECG: Sinus rhythm with occasional 
PACs

A) Cautiously exercise her while she holds on

B) Stress dobutamine echo

C) Stress nuclear regadenoson



Which Test Do You Choose?

• 24 year old with BMI of 26 and chest pain with 
exertion. Baseline ECG = sinus tachycardia.

A) Exercise only stress test

B) Exercise stress echo

C) Stress nuclear regadenoson

D) Stress nuclear exercise



Which Test Do You Choose?

• 59 Year Old Male with prior inferior wall infarct and 
typical angina starting last week. Baseline ECG shows 
inferior Q waves and rate controlled atrial 
fibrillation. BMI = 27.

A) Exercise only stress test

B) Exercise stress echo

C) Stress nuclear regadenoson

D) Stress nuclear exercise



Which Test Do You Choose?

• 49 year old male with audible wheezing on exam 
who was sent for a stress test by his PMD and was 
ordered as regadenoson nuclear in light of his 
abnormal baseline ECG showing nonspecific ST-T 
wave abnormalities.

A) Exercise only stress test

B) Exercise stress echo

C) Stress nuclear regadenoson

D) Stress nuclear exercise



Which Test Do You Choose?

• 65 Year Old Woman with typical angina starting last 
week. ECG was normal. BMI = 25. Resting BP = 
200/100.

A) Exercise only stress test

B) Exercise stress echo

C) Stress nuclear regadenoson

D) Stress nuclear exercise


