
11/20/17

1

©2015 MFMER  |  slide-1

Pediatric Perioperative POCUS
Yay! Ultrasound!

Devon Aganga, M.D.
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Disclosures

• Absolutely nothing to Disclose
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Objectives
• Define POC ultrasound
• Procedural POC 

ultrasound
• Diagnostic POC 

ultrasound
• Cardiac POCUS
• Lung POCUS
• Gastric POCUS
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What is POCUS?
• Defined as ultrasonography brought to the patient and 

performed by the provider in real time to answer specific 
questions

• Allows findings to be directly correlated with presenting 
signs and symptoms

• Easily repeatable if the patient condition changes
• Used by various specialties
• Can be divided into procedural and diagnostic 

applications
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N Engl J Med 2011;364:749-57.
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Procedural POCUS: Vascular Access
• Select a high frequency 

transducer with a small foot 
print

• IJ most frequently used site in 
neonates and small infants

• Ideally, external diameter of 
catheter should not exceed 
1/3rd of diameter of the vein.

• Neonates and small infants 
rarely have deep arm veins > 2 
mm

Elbarbary et al. Peduatric Ultrasound-Guided Vascular Access. Lumb, Philip and 
Karakitsos, Dimitrios. Critical Care Ultrasound. Elsevier, Philadelphia, PA. 2015.
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Procedural POCUS: Vascular Access

Shorter times to cannulation (p=0.001)
Fewer attempts (p=0.004)
Fewer needle redirections (p<0.0001)
N=50; POCUS:25; standard:29

Shorter times to cannulation (p<0.001)
Fewer attempts (p=0.004)
N=40; POCUS:20; standard:20

Both studies used real time ultrasound visualization

•
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POCUS: Vascular Access

• No statistically or clinically significant 
differences between POCUS and 
standard approach
• N=44; POCUS N=23

Static ultrasound technique



11/20/17

4

©2015 MFMER  |  slide-10

POCUS: Vascular Access
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Diagnostic POCUS in pediatric perioperative and 
critical care practice?
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Case
• 3 month old with large VSD just repaired with 

uncomplicated CPB run, chest closed, 2 chest 
tubes with moderate bleeding, intubated on 
vasoactive infusions, no rhythm disturbances, 
soon becomes profoundly hypotensive, sinus 
tachycardia and rapid increase in RA pressure 
after transfer from OR to PICU with noticed 
decrease in ETCO2. Pt is mottled. Looks awful.

• This kid is in big trouble. Role for POCUS?
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POCUS: Cardiac
Focused Clinical Questions

• What is the patient’s 
cardiac function? 

• Normal 
• Mildly depressed 
• Moderately depressed
• Severely depressed

• Is there a pericardial 
effusion? Where?

• What is this patient’s 
volume status?
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Parasternal Long Axis
USES
• LV size and function
• Pericardial effusion
• Evaluate MV, AoV
• Color Doppler: Screen for 

regurgitation
• Indicator position: 11 o’clock
• 3rd intercoastal space
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Parasternal Long axis view
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Parasternal Short Axis: 
rotate 90º clockwise from parasternal long 

USE
Midpapillary level:
• Assess LV contractility

• Regional wall motion 

Mitral Level
• LV contractility

• mitral valve

Aortic Valve level:
• AV/TV/PV/Atria

• Color Doppler for regurgitation
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Parasternal Short Axis View
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Apical 4 chamber view

USE

• LV, RV size and contractility

• LV/RV ratio

• Valves – MV, TV

• Indicator position at 3 o’ clock 
position

• Transducer pointed to right 
scapula
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Apical 4 Chamber view
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Subcoastal View
USE
• LV and RV function

• Pericardial Effusion

• IVC examination

• May be the only available view 
in patients on mechanical 
ventilation

• Accessible during CPR (during 
pulse checks; do not interrupt 
resuscitation)
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Subcostal Views
Subcostal 4 chamber view Subcostal short axis view
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Child in ICU with severe hypotension
Pericardial Effusion: Subcoastal View

Pre Post
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POCUS: Cardiac
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Adler AC. (2017), http://dx.doi.org/10.1053/j.jvca.2017.04.027

Case 1

• 4 month old with HLHS s/p 
Norwood Sano presenting for pre-
Glenn cath

• Profound desaturation, 
hypotension, bradycardia and ST 
elevelations after contrast 
administed via power injector

• ETCO2 decrease > 50%

• Fluro: no PTX; No Tamponade

• POCUS: Massive volume of air in 
RV (VAE)

• Recovered after resuscitation 
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Adler AC. (2017), http://dx.doi.org/10.1053/j.jvca.2017.04.027

Case 2

• 22 month old 10 kg child s/p 
heart transplant presenting for 
initial cardiac cath.

• No pre-op concerns. Inhalational 
induction, intubation uneventful

• Unable to wean oxygen from 
100%, increasing Pip. Lungs 
clear to auscultation, ETT clear, 
fluoro showed ETT in good 
position and no pulm pathology

• POCUS: massive pleural effusion 
with collapse of Left lower lobe

• Chest pleurocentesis drained 154 
cc of fluid with immediate 
resolution of clinical situation

©2015 MFMER  |  slide-26

Adler AC. (2017), http://dx.doi.org/10.1053/j.jvca.2017.04.027

• Perioperative use of 
POCUS by 
anesthesiologist

• Changed management for 
the better

• Can be used in children 
with congenital heart 
disease…to answer 
simple basic questions
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Case
• 3 month old FT baby to undergo one-lung ventilation for 

Left thoracic surgery. Mask induction, PIV x2, 3.0 cuffed 
ETT in right mainstem to achieve OLV. Patient 
positioned Right lateral decubitus. Auscultation 
confirmed OLV.  Vent: 6cc/kg/breath.

• Minutes in, during surgical prep, patient desaturates to 
mid 60s, higher peak pressures on ventilator, higher 
ETCO2. In room provider calls for assistance.

• Differential Dx?
• How can POCUS be applied in this situation?
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POCUS: Lung
Focused Clinical Questions
• Is there a pneumothorax?
• Endobronchial intubation?
• Effective lung isolation in 

One-Lung isolation?
• Pleural Effusion?
• Atelectasis/consolidation/

Pulmonary edema?
• Ideal PEEP looking at RV 

fill and function?

©2015 MFMER  |  slide-29

POCUS: Lung

Normal lung:
Seashore sign (m-mode)
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POCUS: Lung  
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Case
• 4 year old with developmental delay presents in 

the morning for Achilles tendon releases. 
Potentially difficult airway. Mother reports that 
en route, he may have gotten into a cup of 
cheerios that his 2 year old brother was eating. 
Unclear how much or if at all he ate any of the 
cheerios as his brother may have eaten what 
was unaccounted for. 

• Cancel case? Delay 6 hours? How can POCUS 
help?
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POCUS: Gastric Ultrasound

Indications

Any clinical situation where 
aspiration risk is uncertain

Lack of adherence 
to fasting 

instructions
àEmergency/urgent 
procedure
à“miscommunication”

Unreliable / 
unclear fasting 

history
àAltered sensorium
àLanguage barrier
àCognitive dysfunction

Potential delay in 
gastric emptying

àPregnancy/labor
àDiabetes
àSevere liver or kidney 
dysfunction
àNeuromuscular disorders
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http://gastricultrasound.org/index.html
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POCUS: Gastric 
• Abdominal settings

• Curved array low frequency probe (2-5 
mHz) or linear high-frequency (5 – 12 mHz) 
probe in small children

• Patient Position
• Start in supine position
• Then position in right lateral decubitus.
• Must scan in these 2 positions before impression 

can be made

• Scan in a sagittal plane

• Sweep from patient’s right to left of 
subcostal area

• Identify the gastric antrum
http://gastricultrasound.org/Image%20Acquisition/scanningtechnique.html accessed 11/12/2017
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http://gastricultrasound.org/Image%20Acquisition/appliedanatomy.html accessed 11/12/2017
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POCUS: Gastric applied anatomy

• Gastric Antrum
• Most amendable to US exam
• Accurately reflects content of entire 

stomach
• Hollow viscus with a prominent multi-layer 

wall
• Between liver (anteriorly) and pancreas 

(posteriorly)
• Is usually located superficially (3-4 cm)

• Landmarks: 
• Left lobe of liver
• Pancreas 
• Aorta 
• Superior mesenteric artery 
• Superior mesenteric vein

http://gastricultrasound.org/Image%20Acquisition/appliedanatomy.html accessed 11/12/2017
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POCUS: Gastric Content types
Grade Antral 

Shape
Antral 
Wall

Content

Empty Flat & 
Collapsed

OR
Round
(target 
shape)

THICK with 
prominent 
muscularis

propria

None 
-or-

Small amount of 
hypoechoic 

content

Clear Fluid Round, 
Distended

Thin hypoechoic

Milk or 
Suspension

Round, 
Distended

Thin hyperechoic

Solid Round, 
Distended

Thin Heterogeneous, 
particulate +/-
mixed with air

http://gastricultrasound.org/Image%20Acquisition/gastriccontent.html accessed 11/12/2017
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• The cross-sectional area has 
linear correlation with the gastric 
volume

• Measure CSA at level of Aorta
• Input CSA measurement into 

predictive model to assess gastric 
volume

http://gastricultrasound.org/Image%20Acquisition/volumeassessment.html
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POCUS: Gastric. Interpretation of findings
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POCUS Gastric U/S videos

Empty Clear Fluid
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POCUS Gastric U/S videos

Solid Early Stage Solid Late Stage
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• Prospective, Observational study

• Assessed whether US monitoring of the aspiration of stomach 
contents may be helpful to guide the choice of anesthetic induction 
technique

• N=34;  US of antrum before and after aspiration of gastric contents

• Stomach defined as empty with grade 0 score

• Stomach was empty in 30 of 34 cases
• 9 before aspiration / 21 after aspiration 

• Allowed for safe performance of non-RSI technique in 88% of the infants

• Correlation between antral area (in right lateral decub) and aspirated 
gastric volume
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Learning and Training Resources
• USabcd.org
• Gastricultrasound.org
• SCCM.org
• PedsEM resources
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Conclusions
• POCUS is an important tool in the perioperative 

and critical care settings
• Expanded use in procedural exploits
• Huge potential for diagnostic use in the OR for:

• Cardiac: tool to rapidly assess CV instability 
and assess and direct efforts in CPR

• Lung: tool to help rapidly diagnose 
hypoxemia etiology perioperatively

• Gastric: aspiration risk assessment in setting 
of questionable per os intake
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Questions & Discussion


