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1.  The 5th Pi l lar





Stethos  = chest  
Scope  = to see



“Medical students [with] ultrasound were 
able to detect pathology in 75%, while 

board-certified cardiologists using 
stethoscopes could do so only in 49%”

     Take Home Message

Ultrasound is  the new  
stethoscope



2.  Do We Have to Worry 
About the Anti  Vax 
Movement?



107  ASD pat ients 

104  Non-ASD developmental  
delay pat ients 

209  Developmental ly  normal

Fewer number  of  ul trasounds 

Shorter  duration  of  ul trasound 

Received 1st  ul trasound 10 days 
later  

Greater mean depth

ASD Associated With



DEPTH???

Ultrasound beams lose 
energy  as they penetrate 
t issue 

Depth is  a measurement  
and dependent on body 
habitus



     Take Home Message

There is  no  evidence that 
ultrasound causes aut ism 

Remember ALARA, and 
never  use color doppler  
on the fetus



3.  Cochrane Review of  
FAST



34 studies 

8,635 pat ients

Sensit iv i ty  68%  

Specif ic i ty  95%

Intra-abdominal  In jury



P o s i t i v e N e g a t i v e

G a s t r i c  
L a c e r a t i o n

S m a l l  B o w e l  
L a c e r a t i o n



Sol id organ injury 

Bowel in jury 

Mesenter ic  in jury 

Diaphragm injury 

Retroperitoneal  hemorrhage

     Take Home Message

A negative FAST does not  
ru le out intra-abdominal  
in jury



4.  Fast ing and Stomach 
Ful lness



107 pat ients 

Empty stomach 33  
Ful l  stomach 74



Median  
fast ing  

t ime 

5.8 hr

“Knowledge of fasting time 
alone provides little ability to 

discriminate between risk 
groups”



“Do not delay procedural 
sedation in adults or 

pediatrics in the ED based on 
fasting time”

- 2 0 1 4  A C E P  C l i n i c a l  P o l i c y

     Take Home Message

Fast ing t imes do not 
correlate  with empty 
stomachs in k ids 

(And don’t  bother learning gastr ic  
ultrasound)



5.  Novel  Approach to 
Per icardiocentesis



Traditional Technique

Emergency Pericardiocentesis NEJM 2012

Novel Technique



Internal Thoracic Artery

Effusion

Heart

Effusion

Needle



11 pat ients 

100%  success  
Mean t ime 5.15 min  

No complicat ions

     Take Home Message

Use the anterior  approach 
with a l inear probe in  thin 
pat ients with a large 
anter ior  effusion



6.  Confused About 
Standst i l l



Cardiac standst i l l  = 
absence  of  cardiac act iv i ty  

But… 

What is  cardiac activity?

127 physic ians 

Moderate  interrater  
agreement  
alpha = 0.47



0% 25% 50% 75% 100%

37%63%

0% 25% 50% 75% 100%

92%8%



0% 25% 50% 75% 100%

25%75%

0% 25% 50% 75% 100%

8%92%



Valve f lutter  

Cardiac movement due to vent i lat ion 

Profound bradycardia

Main Disagreement

     Take Home Message

We need clear  and 
consistent  def init ions of  
cardiac standst i l l  and 
act iv i ty



7.  Are You SHoC-ed?



273 pat ients 

138 in POCUS group  
135 in control  group

Survival  

POCUS group 76.5%  
Control  group 76.1%



No Difference

Noncardiogenic 88%  

Sepsis  52%



Exclusions

Stopped early  ( fut i l i ty )  

Underpowered



     Take Home Message

In this tr ial  of  ED pat ients 
with undifferent iated 
shock,  a POCUS protocol  
did not  affect  30 day 
mortal i ty

     Take Home Message

But remember… POCUS is  
st i l l  a  powerful tool  in  
di fferent iat ing cause of  
shock and has huge 
potential  to change 
pat ient care



8.  Pr imum non nocere



Fan M et al. BMJ Open 2016;6:e013683. doi: 10.1136/bmjopen-2016-013683

82 cardiac arrests 
resuscitated in the ED 

24 had video recordings



CPR Pause Durat ion 

POCUS: median 17 sec  
No US: median 11 sec



     Take Home Message

Be mindful  that  POCUS 
during CPR pauses is  
associated with longer 
interruptions

9.  Pr imum non nocere:  One 
Solut ion



Preparation 

Machine plugged in 

Machine on 

Correct  probe 

Gel on probe 

Probe on pat ient before  
halt ing CPR



Probe ready on chest  

Mean 3.1  sec  shorter  CPR 
pauses

CASA Protocol 

1st pause: PCE 

2nd pause: RV strain 

3rd pause: contractility 

During CPR: FAST, PTX



CPR Pause Durat ion 

Pre-CASA: mean 19.8  sec  
Post-CASA: mean 15.8 sec

     Take Home Message

Simple steps can reduce 
pauses in CPR 

Answer one question  per 
pause



10.  Pr imum non nocere:  
Another Solut ion?



Resuscitative TEE Project



Only 3  v iews

In a recent report articulating the application of
transesophageal echocardiography in critically ill patients
presenting to the ED, the majority of patients received 3
views (midesophageal 4-chamber, midesophageal long-axis,
and transgastric short-axis views) to impart a diagnostic and
therapeutic influence,18 supporting the premise of an
examination consisting of a small number of views. In the
setting of cardiac arrest, it may be that as few as 1 or 2 views
will suffice to rapidly evaluate for reversible causes of arrest
while also guiding cardiopulmonary resuscitation (CPR)
efforts and prognosis.18

INDICATIONS, FINDINGS, AND UTILITY OF
TRANSESOPHAGEAL ECHOCARDIOGRAPHY IN
CARDIAC ARREST

For cardiac arrest patients, cardiac ultrasonography can
provide potentially lifesaving information, but transthoracic
echocardiography has a number of disadvantages. It may be
limited by difficult image acquisition caused by air in the
stomach, body habitus, and obstacles on the chest such as
defibrillation pads, as well as CPR. Transthoracic

echocardiography also risks interrupting chest compressions
for longer than the 10 seconds recommended in the ACLS
guidelines, and this risk is supported by recent literature
showing delays in compressions with the use of
transthoracic echocardiography.23 Transesophageal
echocardiography provides a logical solution to these
limitations, given its ability for continuous image
acquisition both during compressions and during pulse
checks, its reliably excellent image quality, and its lack of
interference with chest compressions or other procedures
needed during cardiac arrest.16,18 The primary benefits of
transesophageal echocardiography during cardiac arrest
include the ability to determine the presence or absence of
cardiac contractility, the diagnosis of reversible causes of
arrest, the ability to monitor chest compressions, and the
ability to monitor response to interventions.16

The American Heart Association’s guidelines for treating
cardiac arrest rely on information from the pulse check and
rhythm analysis to guide treatment, both of which have been
shown to be error prone. In some studies, the accuracy of the
pulse check has been as low as 15% when limited to the 10
seconds permitted for a pulse check.24,25 Multiple studies
have shown discrepancy when comparing the rhythm
observed by ECG with that observed by echocardiography,
with one study finding that 35% of patients thought to be in
asystole had coordinated cardiac contractility.6-8,24

Transesophageal echocardiography can correct these errors
by directly visualizing the presence or absence of cardiac
contractility, which also provides valuable prognostic
information, with cardiac motion visualized on
ultrasonography being the best predictor of survival.9,26

The identification and treatment of reversible causes of
arrest is a major goal of cardiac arrest resuscitation.
Transesophageal echocardiography can be a helpful adjunct
in diagnosing myocardial infarction, pulmonary embolism,
pericardial tamponade, and hypovolemia as causes of arrest.

Figure 1. Midesophageal 4-chamber view. LA, Left atrium; RA,
right atrium; LV, left ventricle; RV, right ventricle.

Figure 2. Midesophageal long-axis view. Ao, Aorta.

Figure 3. Transgastric short-axis view.

Fair et al Transesophageal Echocardiography

Volume 71, no. 2 : February 2018 Annals of Emergency Medicine 203

Midesophageal 
4 Chamber



In a recent report articulating the application of
transesophageal echocardiography in critically ill patients
presenting to the ED, the majority of patients received 3
views (midesophageal 4-chamber, midesophageal long-axis,
and transgastric short-axis views) to impart a diagnostic and
therapeutic influence,18 supporting the premise of an
examination consisting of a small number of views. In the
setting of cardiac arrest, it may be that as few as 1 or 2 views
will suffice to rapidly evaluate for reversible causes of arrest
while also guiding cardiopulmonary resuscitation (CPR)
efforts and prognosis.18

INDICATIONS, FINDINGS, AND UTILITY OF
TRANSESOPHAGEAL ECHOCARDIOGRAPHY IN
CARDIAC ARREST

For cardiac arrest patients, cardiac ultrasonography can
provide potentially lifesaving information, but transthoracic
echocardiography has a number of disadvantages. It may be
limited by difficult image acquisition caused by air in the
stomach, body habitus, and obstacles on the chest such as
defibrillation pads, as well as CPR. Transthoracic

echocardiography also risks interrupting chest compressions
for longer than the 10 seconds recommended in the ACLS
guidelines, and this risk is supported by recent literature
showing delays in compressions with the use of
transthoracic echocardiography.23 Transesophageal
echocardiography provides a logical solution to these
limitations, given its ability for continuous image
acquisition both during compressions and during pulse
checks, its reliably excellent image quality, and its lack of
interference with chest compressions or other procedures
needed during cardiac arrest.16,18 The primary benefits of
transesophageal echocardiography during cardiac arrest
include the ability to determine the presence or absence of
cardiac contractility, the diagnosis of reversible causes of
arrest, the ability to monitor chest compressions, and the
ability to monitor response to interventions.16

The American Heart Association’s guidelines for treating
cardiac arrest rely on information from the pulse check and
rhythm analysis to guide treatment, both of which have been
shown to be error prone. In some studies, the accuracy of the
pulse check has been as low as 15% when limited to the 10
seconds permitted for a pulse check.24,25 Multiple studies
have shown discrepancy when comparing the rhythm
observed by ECG with that observed by echocardiography,
with one study finding that 35% of patients thought to be in
asystole had coordinated cardiac contractility.6-8,24

Transesophageal echocardiography can correct these errors
by directly visualizing the presence or absence of cardiac
contractility, which also provides valuable prognostic
information, with cardiac motion visualized on
ultrasonography being the best predictor of survival.9,26

The identification and treatment of reversible causes of
arrest is a major goal of cardiac arrest resuscitation.
Transesophageal echocardiography can be a helpful adjunct
in diagnosing myocardial infarction, pulmonary embolism,
pericardial tamponade, and hypovolemia as causes of arrest.

Figure 1. Midesophageal 4-chamber view. LA, Left atrium; RA,
right atrium; LV, left ventricle; RV, right ventricle.

Figure 2. Midesophageal long-axis view. Ao, Aorta.

Figure 3. Transgastric short-axis view.

Fair et al Transesophageal Echocardiography

Volume 71, no. 2 : February 2018 Annals of Emergency Medicine 203

Midesophageal 
Long Axis

In a recent report articulating the application of
transesophageal echocardiography in critically ill patients
presenting to the ED, the majority of patients received 3
views (midesophageal 4-chamber, midesophageal long-axis,
and transgastric short-axis views) to impart a diagnostic and
therapeutic influence,18 supporting the premise of an
examination consisting of a small number of views. In the
setting of cardiac arrest, it may be that as few as 1 or 2 views
will suffice to rapidly evaluate for reversible causes of arrest
while also guiding cardiopulmonary resuscitation (CPR)
efforts and prognosis.18

INDICATIONS, FINDINGS, AND UTILITY OF
TRANSESOPHAGEAL ECHOCARDIOGRAPHY IN
CARDIAC ARREST

For cardiac arrest patients, cardiac ultrasonography can
provide potentially lifesaving information, but transthoracic
echocardiography has a number of disadvantages. It may be
limited by difficult image acquisition caused by air in the
stomach, body habitus, and obstacles on the chest such as
defibrillation pads, as well as CPR. Transthoracic

echocardiography also risks interrupting chest compressions
for longer than the 10 seconds recommended in the ACLS
guidelines, and this risk is supported by recent literature
showing delays in compressions with the use of
transthoracic echocardiography.23 Transesophageal
echocardiography provides a logical solution to these
limitations, given its ability for continuous image
acquisition both during compressions and during pulse
checks, its reliably excellent image quality, and its lack of
interference with chest compressions or other procedures
needed during cardiac arrest.16,18 The primary benefits of
transesophageal echocardiography during cardiac arrest
include the ability to determine the presence or absence of
cardiac contractility, the diagnosis of reversible causes of
arrest, the ability to monitor chest compressions, and the
ability to monitor response to interventions.16

The American Heart Association’s guidelines for treating
cardiac arrest rely on information from the pulse check and
rhythm analysis to guide treatment, both of which have been
shown to be error prone. In some studies, the accuracy of the
pulse check has been as low as 15% when limited to the 10
seconds permitted for a pulse check.24,25 Multiple studies
have shown discrepancy when comparing the rhythm
observed by ECG with that observed by echocardiography,
with one study finding that 35% of patients thought to be in
asystole had coordinated cardiac contractility.6-8,24

Transesophageal echocardiography can correct these errors
by directly visualizing the presence or absence of cardiac
contractility, which also provides valuable prognostic
information, with cardiac motion visualized on
ultrasonography being the best predictor of survival.9,26

The identification and treatment of reversible causes of
arrest is a major goal of cardiac arrest resuscitation.
Transesophageal echocardiography can be a helpful adjunct
in diagnosing myocardial infarction, pulmonary embolism,
pericardial tamponade, and hypovolemia as causes of arrest.

Figure 1. Midesophageal 4-chamber view. LA, Left atrium; RA,
right atrium; LV, left ventricle; RV, right ventricle.

Figure 2. Midesophageal long-axis view. Ao, Aorta.

Figure 3. Transgastric short-axis view.

Fair et al Transesophageal Echocardiography

Volume 71, no. 2 : February 2018 Annals of Emergency Medicine 203

Transgastric 
Short Axis



1.  Organized cardiac 
act iv i ty  

2.  LV systol ic  funct ion 

3.  RV di lat ion 

4.  Volume status 

5.  Per icardial  effusion

     Take Home Message

Brace yourselves 

TEE  is  coming



Review

1.  Ultrasound is  the new  
stethoscope



2.  There is  no  evidence 
that ultrasound causes 
aut ism

3. A negative FAST does 
not  ru le out intra-
abdominal  in jury



4.  Fast ing t imes do not 
correlate  with empty 
stomachs in k ids

5.  Use the anterior 
approach  with a l inear 
probe  in  thin pat ients with 
a large anter ior  effusion



6.  We need clear  and 
consistent  def init ions of  
cardiac standst i l l  and 
act iv i ty

7.  In this tr ial  of  ED 
pat ients with 
undifferent iated shock,  a 
POCUS protocol  did not  
affect  30 day mortal i ty



8.  Be mindful  that  POCUS 
during CPR pauses is  
associated with longer 
interruptions

9.  Answer one question  
(with POCUS) per pause



10.  Resuscitative TEE  is  
coming to an ED near you


