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Echocardiography      
 

Use of ultra-high frequency 
sound waves to record the 
structures of the heart and the 
blood flow velocities within the 
heart, throughout the cardiac 
cycle 
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Echocardiography                   

M-Mode                          
 
Two 

dimensional                                                                      
 
Exercise                                     
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Echocardiography 

Transthoracic (TTE) 
Transesophageal (TEE) 
Saline contrast 
Doppler 
Exercise (Stress Echo) 
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M-Mode 
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2-Dimensional 

 
 
 
                                  

6 



Exercise Echocardiography                   
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Transthoracic 
Echocardiogram (TTE) 
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Transesophageal 
Echocardiogram (TEE) 
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Use of TEE vs. TTE 

Location of structure in question 
Body habitus (pectus excavatum, 

pectus carinatum) 
COPD 
Obesity 
Confirmation of transthoracic 

findings 
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Parameters 
Chamber sizes 
Wall thickness 
Valvular structure 
Valvular thickness 
Valvular function 

11 



12 



Chambers--Left Atrium 

Enlarged in: 
    -Mitral stenosis or insufficiency 
    -Atrial fibrillation with or without                     
     valvular disease 
    -Congestive heart failure 
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Chambers--Right Atrium 

Enlarged in: 
     --Pulmonary hypertension 
     --COPD 
     --Pulmonary fibrosis 
     --Congenital heart disease 
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Chambers--Left Ventricle 

Enlarged (thickened) in: 
       --Hypertension 
      --Aortic stenosis 
      --”Athlete’s Heart” 
      --Asymmetrical Septal  
         Hypertrophy 
       --IHSS 
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Chambers--Left Ventricle 

Dilated in: 
      --Dilated cardiomyopathy 
      --Aortic insufficiency 
      --Congestive Heart Failure 
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Chambers--Right Ventricle 

Enlarged in: 
     --Pulmonary hypertension 
     --COPD 
     --Congenital heart disease 
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Compliance 
Measures the “stiffness” of the 

myocardium 
Lower compliance = lower filling 

capacity 
Poor compliance = chamber 

dysfunction 
Diastolic dysfunction-can 

signify early CHF 18 



Doppler Echocardiography 

Used to measure the 
blood flow across a valve 
or other structure such as 
a septal defect, as 
opposed to showing the 
structure via the 
echocardiogram 19 



Doppler Echocardiography 

Blood flow toward or away 
from the transducer 
increases or decreases 
sound frequency 
respectively, so both the 
velocity and direction of 
blood flow are measurable 
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Doppler Echocardiography 

The function of a valve is 
more significant than the 
appearance, although they 
usually correlate with each 
other 
 
Exceptions 21 



Doppler 
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Mitral  Regurgitation 
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Exercise Echocardiography                   
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Exercise Echocardiography 

Used in conjunction 
with GXT 
 
Used to assess wall 

motion in response to 
stress 
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Exercise Echocardiography 

Used to pinpoint areas of 
ischemic or infarcted non-
functioning muscle 
 
Coming to be one of the 

“gold standards” for 
determining cardiac capacity 
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Word of caution: 

Sometimes the resting portion of a 
stress echo is not read as thoroughly 
as it would have been had it been an 
isolated  resting echo since the 
purpose of the stress echo is to  
evaluate the wall motion in response 
to stress and the details of the 
resting echo are not always present 
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Overall accuracy of 
echocardiograms 

   Variables: 
   Chest size 
   Chest conformation 
   Cardiac anomaly 
   Technician expertise 
    Interpreter subjectivity 
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Conflicting findings within a 
short period of time: 

 
Same technician for both? 
Same cardiologist for both? 
Same facility for both? 
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Discrepancies between studies within 
a short time interval 

♥ Equipment differences 
♥ TTE vs. TEE 
♥ Description from stress echo vs.          

resting echo 
♥ State of hydration 
♥ Acute changes in hemodynamics 
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Acute Changes in Hemodynamics- 
Causes: 

State of hydration or volume (e.g., 
volume loss due to acute blood loss) 
Acute CHF (e.g., ruptured chordae 

tendineae following an MI) 
Acute ischemia or infarct 

 

31 



Safety net if all else seems 
“equal” or if unknown: 

Use the most recent findings 
and if contested or 
questioned by the AP or PI, a 
repeat will almost always be a 
good  determinant 
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CTA vs. MRI vs.TEE or TTE 

CTA (Computerized Tomography 
Angiography) 
MRI 
TTE 
TEE 
3-D echocardiography 
Tissue Doppler Echocardiography 

(TDE) 
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How would you handle this? 

46 y/o female--$500,000 term 
Admits to heart murmur on  exam 

and in PHI 
PCP records are mostly GYN visits 

and no mention of murmur or cardiac 
symptoms 
You requested an echocardiogram 

 
34 



How would you handle this? 
(cont’d) 

Request goes back to PI for 
echocardiogram 
PI now says the AP never 

ordered one because the 
murmur was “faint and small” 
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Valvular Heart Disease 

Green Flags 
 
Yellow Flags 

 
Red Flags 
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GREEN 
FLAGS 
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VHD--Green Flags 

Known, longstanding 
history with good follow-
up and stable without 
progression 
 
No history of CHF 
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VHD--Green Flags 

Arrhythmia 
Easily controlled with 

minimal or no 
medication 
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VHD--Green Flags 

Murmur 
Functional 
No reason to suspect       

otherwise (Hx., APS)   
Normal EKG and CXR 
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VHD--Green Flags 

Pregnancies 
 

                     
 
No Complications 
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YELLOW  FLAGS 

42 



Valvular Heart Disease 
     Yellow Flags 

Multiple medications, but 
stable 
EF 40-50% 
Intermittent arrhythmias, 

in spite of anti-arrhythmia 
treatment 
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Valvular Heart Disease 
Yellow Flags 

Gradual increase in 
heart size 
 
Changing EKG’s (not 

necessarily worsening) 
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RED FLAGS 
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VHD--Red Flags 

Clinical Findings 
 

Significant VHD and CAD 
History of CHF 
Development of new murmur 
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VHD--Red Flags 
Clinical Signs (Cont’d) 

 
Murmur + arrhythmia 
EF <40% 
Valve surgery contemplated 
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Bicuspid Aortic Valve 
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VHD--Red Flags 
 AS Murmur 

Trans-valvular gradient 
>50mmHg or valvular orifice 
<.8 cm.sq. (normally 2 to 3 

cm.sq.) 
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VHD--Red Flags 
AI Murmur 

Pulse pressure >50%  of the 
systolic pressure or diastolic 

pressure <70mm Hg 
       
     e.g., 150/70 = pulse pressure 80;  
              80 > 50% of 150 
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VHD--Red Flags 

MS Murmur 
MS--Significant atrial 

arrhythmia in spite of 
surgical correction 
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VHD--Red Flags 

MI Murmur 
Congestive heart failure or 

significant arrhythmia 
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VHD--Red Flags 
Echocardiogram 

Two or more significant 
valvular lesions 
 
Increasing heart size 
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VHD--Red Flags 

EKG 
 

Any worsening (rhythm or ST 
changes) 
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VHD--Red Flags 

Chest  Xray 
Increasing heart size 
Signs of CHF or 

pulmonary edema 
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