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“… the University of South Carolina 
School of Medicine has developed an 
extensive ultrasound training program 
with the intent of providing a series of 
educational programs for its medical 
students, medical residents, and 
practicing physicians in primary care 
from around the state, the Southeast, 
and globally.” 
http://ultrasoundinstitute.med.sc.edu/ 



Programmatic activities involving US 
currently underway at the Univ of 
South Calif School of Medicine are: 
1. 4-year curriculum in clinical ultrasound 

for medical students 
2. Ultrasound training integrated into 

medical residency curriculum in 
primary care  

3. On-site ultrasound training for South 
Carolina rural primary care physicians” 



First year (M1) 

Orientation week: before classes begin  

1. 50-min hands-on introductory ultrasound session: 
scan the neck 

Fall semester: in conjunction with anatomy  

1. Introductory lecture and demonstration: history of 
ultrasound, basic physics, definitions/terms, screen 
orientation, technique, “knobology”  

2. Introduction to cardiac ultrasound (laboratory 
session) 

 Left parasternal long axis view (PLAX): B-mode only; 
identification of heart chambers, valves, review screen 
orientation, knobology, depth, focus, frequency, gain  



1st year: Spring semester: in conjunction with physiology  

1. Introduction to vascular US-vascular hemodynamics 

2. Echocardiography: hemodynamics (laboratory) 

 Apical 4 and 5 chamber views (B-mode and color flow mode): 
wall motion, valve motion, cardiac cycle with color flow 

3. Cardiogenic shock: PLAX, apical four-chamber, subcostal 

 Cardiomypoathy: assess wall motion and shape of the LV 

 Cardiac tamponade: assess for pericardial effusion, the right 
ventricle (RV) size and compression with cardiac cycle 

 Pulmonary embolism: assess for RV strain: assess for RV/RA 
for thrombosis 

Assessment: Questions are added to the physiology written 
examination to test understanding of physiology/ultrasound 
concepts in the context of a clinical case  



Second year (M2) 

1. Ultrasound physics 

2. TTE: standard cardiac views (laboratory session) 

 Parasternal long and short axis, apical 4 and 5 chamber, 
subcostal; chambers, valves, wall thickness and motion 

3. General abdomen (laboratory session) 

 Liver, gall bladder, kidneys, spleen, urinary bladder, aorta, 
IVC; identify structures and measure organ size  

4. Abdominal aorta assessment (laboratory session) 

 AAA screening; transverse and longitudinal, B-mode, color 
flow and pulse wave, three measurements, characteristics 
that differentiate aorta from IVC  



University of California, Irvine 
and Ohio State University 

• Echocardiography taught in Medical 
School Yr 1 and yr 2 
 

http://www.ultrasound.uci.edu/curriculum.asp 





The Use of Echocardiography in the Simulation 
Center to Foster the Teaching of Cardiac 
Auscultation Skills  
James Day, BA, RDCS 
Thomas Jefferson University, Philadelphia, 
Pennsylvania, United States  





Feasibility of a focused 
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Kobal SL, et al. Comparison of Effectiveness of Hand-
Carried Ultrasound to Bedside Cardiovascular 
Physical Examination. Am J Cardiol 2005;96:1002-6 

… The diagnostic accuracy of medical students 
using a hand-carried ultrasound device after 4 h 
of lecture and 18 h of practical performing and 
interpreting TTE to detect valvular disease, left 
ventricular dysfunction, enlargement, and 
hypertrophy was superior to that of 
experienced cardiologists performing cardiac 
physical examinations (p<0.001). 



Medical students’ (MS) and cardiologists’ (MD) diagnostic accuracy for nonvalvular 
lesions. MSs were more accurate than board-certified cardiologists in diagnosing 
nonvalvular lesions. The most significant difference between groups was observed 
for diagnosing LV size & function. LVD = LV dysfunction; LVE = LV enlargement; RAP 
= elevated RA pressure; RVE = RV enlargement; PHT = pulmonary hypertension. 



MSs’ and cardiologists’ (MD) diagnostic sensitivity (sens) & specificity (spec) for 
valvular lesions. The sens of students to recognize valvular lesions (111 valvular 
regurgitations and 13 valvular stenoses) was significantly superior to that of 
board-certified cardiologists for those that cause a systolic murmur (n = 92) as 
well as a diastolic murmur (n = 32). MSs’ and cardiologists’ spec were similar. 















Expectations of Students at CUHK 
• Read the TTE primer sent to you by Dr. Ho before rotation 

• 1st day of A & IC rotation, must attend the a.m. lecture and 
p.m. workshop 

• Each student will be assigned to see one cardiac surgery 
patient during the 1st week, and again during the 2nd week. 
Cardiac OT is OT 5-8. 

• On both occasions, find out who the senior anaesthetist is and 
call him/her the day before (not earlier) and ask to be paged 
when he/she is ready to see his/her cardiac patient. When 
paged, go see the patient with him/her (usually on Ward 7C) 

• You will be expected to conduct a TTE on the 2 patients you 
see. You will be scored each time 

• Write an anaesthesia exam, which will contain TTE questions, 
at the end of the rotation 

• Complete an evaluation of your TTE learning experience 

 

 



Expectations of Students continued 

• There are certain days when the supervisor for 
overseeing your TTE is not the senior anaesthetist. 
Connie will contact you. 

• There will be days when there are no cardiac OT. You 
will see non-cardiac patients. Connie will contact you. 



Advantages of ultrasound 

• Safe (no known side effects) 

• Fast 

• Non-invasive (except for TEE and transvaginal 
echo) 

• Minimal discomfort (similar amount of 
pressure as auscultation with stethoscope) 

• Excellent qualitative and quantitative data 

 



Use of Point-of-Care ultrasound 

• Echocardiography 

• Focused Assessment with Sonography for Trauma 

• Abdominal exam 

• Pelvic exam 

• Lung scan 

• Deep vein thrombosis 

• Arterial and venous cannulation 

• Nerve block for anesthesia and pain management 

 



Indications for echocardiography  
• Murmur 

• Hypotension (volume status, tamponade, 
myocardial dysfunction, valvular stenosis and 
insufficiency, etc.) 

• Pericardial fluid 

• Atrial fib/flutter (thrombus) 

• Aortic dissection 

• Shunts  

• Volume status 

• Dyspnea 

 

 







View1= parasternal LAX view 
View2= SAX (LV SAX pap muscle) 
View3= presence or absence of the major 
  LV dysfunction 
View4= parasternal SAX (AV short axis) 
View5= presence or absence of AV   
  calcification 
View6= apical 4-chamber view 
View7= subcostal 4-chamber view 
View8= IVC 
View9= diameter of the IVC 
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Undergraduate medical 

students should learn portable 

transthoracic echocardiography 

          

Two weeks is too short for an 

introductory echocardiography 

experience 

          

The anaesthesia rotation is a 

good place to introduce bedside 

TTE 

          

More TTE techniques should 

have been taught during a 2-

week anaesthesia rotation 

          

The TTE experience has been 

very positive 
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Undergraduate medical students
should learn portable

transthoracic echocardiography

Two weeks is too short for an
introductory echocardiography

experience

The anaesthesia rotation is a
good place to introduce bedside

TTE

More TTE techniques should have
been taught during a 2-week

anaesthesia rotation

The TTE experience has been very
positive



Not a ZERO-SUM situation 
ICONIC Imange in 
medicine and nursing 



A father and mother in 
China kissing their dying 
little girl goodbye. In <1 
hour, 2 small children in 
the next room are able 
to live thanks to the 
girl's kidneys and liver. 


