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The Experience of Emergency Pediatric
Ultrasound Education Course

Jin Hee Lee, M.D., Boseung Kang, M.D.", Hyuksool Kwon, M.D., Seonguk Kim, M.D.2,
Jung Youn Kim, M.D., Ph.D.%, Jeong Hun Lee, M.D.%, Jae Yun Jung, M.D.}, Young-Rock Ha, M.D.*

Department of Emergency Medicine, Seoul National University Bundang Hospital,
Hanyang University Guri Hospital*, Gachon University Gil Medical Center?, Korea University Guro Hospital®,
Dongguk University I1san Hospital, Seoul National University Hospital®, Bundang Jesaeng Hospital®

Purpose: The purpose of this paper is to assess the experience and satisfaction of the trainees participating in the Emergency
Pediatric Ultrasound Training Course, which has been developed from a close cooperation between the Korean Society of
Pediatric Emergency Medicine and Society of Emergency and Critical Care Imaging.

Methods: A task-force team was formed consisting of 8 members, collectively from both Korean Society of Pediatric
Emergency Medicine and Society of Emergency and Critical Care Imaging. Over 9 separate discussion sessions, the team
reviewed related articles to reach a consensus on an educational framework, a curriculum for the training course, and teaching
methods to adapt to the conditions of Pediatric Emergency Medicine in South Korea.

Results: After running the course twice with a developed curriculum, the trainees were polled for their training experiences. A
total of 36 trainees completed <one of> the course. The response rates were 81.3% and 40% in the first and second course,
respectively. On average, the ratings by participants in the survey were above a 4 for all questions, which are significantly high
scores. Over sixty percent of participants rated 4 or above in the Likert scale for all of the questions.

Conclusion: Korean Society of Pediatric Emergency Medicine and Emergency Imaging Study Group (now renamed to
Society of Emergency & Critical Care Imaging) successfully developed the Emergency Pediatric Ultrasound Course, which
was rated significantly favorably by the trainees.
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Table 1. Potential pediatric emergency medicine ultrasound education contents.

Resuscitative Application

Diagnostic Applications

Procedural Applications

eFAST Ocular
- ldentify free peritoneal fluid
- |dentify pericardial
effusion
- |dentify hemothorax
- ldentify pneumothorax

Focused cardiovascular Thoracic

Central venous catheter insertion

- Evaluate optic nerve sheath diameter

Abscessincision and drainage
Suprapubic bladder aspiration

Lumbar puncture

- ldentify pericardia effusion
- Identify cardiac standstill

- Identify pleural fluid
- |dentify parenchymal pathology

- Evaluate function - Identify pneumothorax
- Assess | VC for volume status

Ectopic pregnancy Focused abdominal
- |dentify free peritoneal fluid - |dentify appendicitis

- Identify pyloric stenosis

- ldentify intussusception

- Identify volvulus: SMA and SMV
Biliary

- Assessfor cholelithiasis

- Assess for cholecystitis
Renal and Bladder

- Assess for hydronephrosis

- Assessfor urine
Muscul oskel etal

- Identify fracture

- Identify joint effusions

- Identify foreign body

Endotracheal tube position confirmation
Arthrocentesis
Thoracentesis

Paracentesis

eFAST: extended focused assessment with sonography for trauma, 1VVC: inferior vena cava, SMA: superior mesenteric artery, SMV:

superior mesenteric vein
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Diagnostic Applications

Focused abdominal

= 919k 2ol Al 7HA
- Identify volvulus: SMA and SMV

Biliary
- Assess for hydronephrosis

- Assess for chol€lithiasis
- Assess for urine

- Assess for cholecystitis

- Identify pyloric stenosis
Renal and Bladder

- |dentify appendicitis

- Identify intussusception
Muscul oskel etal

- ldentify fracture

- Identify joint effusions

5

o,

SER

- Identify free peritoneal fluid
- ldentify pericardial Effusion

Resuscitative Application

FAST

FAST: focused assessment with sonography for trauma, SMA: superior mesenteric artery, SMV: superior mesenteric vein

Table 2. Final basic pediatric emergency medicine ultrasound course contents.
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ATHOR Table 20 2 WY FRES 7|8 34 () BE 1 5o
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Emeargoncy Pediatric

Ultrasound Course

16 Students, 4 Instructors

®A] : 0000. 00. 00(£) 13:00~18:20

20323 4A73 - EPEDUS

B2 ( )
PART 1. Lecture
_ Time |mia] Class | Zastructer
13:00 - 13:30 30 Registration & Introduction 000
13:30 - 13:50 20  Machine friendly 000
13:30 - 14:20 30 Routine scan & pediatric acute abdomen using ultrasound 000
14:20 - 1430 30 US anatomy (FAST, MS, scrotum) 000
14:50 - 15:00 10 breaktime
PART 2. Hands-on
Instructor 000 000 elele) co0
15:00 - 15:40| 40 Abdomen 1 Abdomen 1 Abdomen 1 Abdomen 1
15:40 - 15:50| 10 breck time
15:50 - 16:30| 40 Abdomen 2 l Abdomen 2 | Abdomen 2 | Abdomen 2
16:30 - 16:40| 10 break time
16:40 -17:20| 40| MS&FAST | MS&FAST | MS&FAST | MS&FAST
17:20 - 17:30| 10 break time
PART 3. Lecture
 Time [mi] Class [ Tastructer
17:30 - 18:00 30 Pathologic finding 000
18:00 - 18:20 20  End of cousre, Q8A 000

Fig. 1. Basic emergency pediatric ultrasound course.

US: ultrasound, FAST: focused assessment with sonography for trauma, MS: muscul oskeletal
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Table 4. The responses over 4 of likert scale for each question.

Question Response, mean (+ SD) Question Responses, No.(%)
Lecture Q1 4.36 (+0.85) Lecture Q1 19 (86.4)
Lecture Q2 4.09 (+0.75) Lecture Q2 19 (86.4)
Lecture Q3 4.05 (+0.95) Lecture Q3 15 (68.2)
Lecture Q4 4.23(+0.81) Lecture Q4 15 (68.2)
Lecture Q5 414 (+0.83) Lecture Q5 17 (77.3)
Lecture Q6 4.45 (+0.80) Lecture Q6 16 (72.7)
Hands-on Q1 4.32 (+0.78) Hands-on Q1 18 (81.8)
Hands-on Q2 4.09 (+0.87) Hands-on Q2 17 (77.3)
Hands-on Q3 4.23(+0.82) Hands-on Q3 17 (77.3)
Hands-on Q4 441 (+0.73) Hands-on Q4 17 (77.3)
Hands-on Q5 4.45 (+0.80) Hands-on Q5 19 (86.4)
Hands-on Q6 4.45 (+0.80) Hands-on Q6 18 (81.8)

QL. | find the course beneficial to me overall

Q2. | find the duration of course to be appropriate

Q3. The instructors made the course engaging for the students

Q4. Theingtructor suggested the goa of the course appropriately
and the instructor conducted the class towards the goal
successfully

Q5. | wound recommend this course to colleagues

Q6. My interest and understanding of the field increased after
taking this course

Pediatric Emergency Medicine Journal

QL. | find the course beneficia to me overall

Q2. | find the duration of course to be appropriate

Q3. The instructors made the course engaging for the students

Q4. Theingtructor suggested the goal of the course appropriately
and the instructor conducted the class towards the goal
successfully

Q5. | wound recommend this course to colleagues

Q6. My interest and understanding of the field increased after
taking this course

39



ietArotSEQlst=lx M 1 & A 1 = 2014

S w2 ol Hlmshe AokgF okt vlma 3
WASH] AR Bofoltt, TEu, 2008l WS

of tha BA 2ob3F HE Aol 7]

o 4obgF Hofel FAh: ozl
_]

>
o

L fo of fo rlo
=N el

A=)

or H1 M [0 me X oxt N oX o of o o o N

>

[ e
El
Ho
i)
o
o P~
>
i)
)
illg

O 2 K don

w flo

ix)
k1
U
>
pacs
tlo
NN
o
R
= fo
>
ih)
3
ilffg

=

2 fr Lo > o
2ot X 2
&

Ho
o oHdr & oox

r U 32

[
i
~ flo

o,
go T
i

=l
i
%

=
RO R
o

- R
o Jr i AT
N
O o
B

Ho

U T (R v B 1 T
re
o
o
fu
I
X

o2 oF
2
2 r
1
i)
>
S
1o
br

y =
o\
o
=)
it
)
o

et Ao

S
Ho
o
olN
o
%
AN
iv)
At
<
ok
rlr
oL i
E

o o
filo
ST

>
|o
il
oX
)
i,
Hu)
=1
Ho
rO
IN
—Hr
Eha
2
pacs
2
>

3
o

PO hu ook jo 3 jo dr & ook e @ > & > B 2l
o

M
ot
=1
Ho
Y
£
rO
olN
°
_?_,
o -
i1t
=2
P
o ©f
i=)
il
l‘
oo
ok
rir

REFERENCES

1. VieraRL, Hsu D, Nagler J, Chen L, Gallagher R, Levy
JA, et al. Pediatric emergency medicine fellow training in
ultrasound: consensus educational guidelines. Acad
Emerg Med. 2013;20:300-6.

2. Chen L, Baker MD. Novel applications of ultrasound in
pediatric emergency medicine. Pediatr Emerg Care. 2007,
23:115-23.

3. Levy JA, Bachur RG. Bedside ultrasound in the pediatric
emergency department. Curr Opin Pediatr. 2008;20:235-42.

4. Levy JA, Noble VE. Bedside ultrasound in pediatric
emergency medicine. Pediatrics. 2008;121(5):e1404-12.

5. Cross KP, Warkentine FH, Kim IK, Gracely E, Paul RI.
Bedside ultrasound diagnosis of clavicle fractures in the
pediatric emergency department. Acad Emerg Med.
2010;17:687-93.

6. Chaar-Alvarez FM, Warkentine F, Cross K, Herr S, Paul
RI. Bedside ultrasound diagnosis of nonangulated distal
forearm fractures in the pediatric emergency department.
Pediatr Emerg Care. 2011;27:1027-32.

7. Ramirez-Schrempp D, Vinci RJ, Liteplo AS. Bedside
ultrasound in the diagnosis of skull fractures in the
pediatric emergency department. Pediatr Emerg Care.
2011;27:312-4.

8. Hall MK, Spiro DM, Sabbgj A, Moore CL, Hopkins KL,

40

1%

N

(e e oo 0 K1 omlo o O 2

1o o ox ¥2

10.

11.

12.

13.

14.

g N ot o

AEste] Aot GAow AMsok & Ao A
o,

ALY AGHE A, 259 BLAYS PO T
£ 2R 1 A% QUi Sk ks Aol

ob2] 23]9] Wwaute] AWEA UYy| RO
ge WEe AWSHEA F o we 42T BS 4 9
Ao AZET. BA, BEAEO) BEEY 2459
a50] AA 2guE dnht A AT 4 QA
Aol it HAAE AW gharnh ol w& e
2 Spolshe Hof Wael a4 Aot wheb,
o mgo HIE FAY 4 G PUS nYL
sho] H7kE 4 glofof & Aot}

Meckler GD. Bedside optic nerve sheath diameter ultrasound
for the evaluation of suspected pediatric ventricul operitoneal
shunt failure in the emergency department. Childs Nerv
Syst. 2013;29:2275-80.

Ramsey KW, Halm BM. Diagnosis of intussusception
using bedside ultrasound by a pediatric resident in the
emergency department. Hawaii J Med Public Health.
2014;73:58-60.

Ramirez-Schrempp D, Dorfman DH, Tien I, Liteplo AS.
Bedside ultrasound in pediatric emergency medicine
fellowship programs in the United States: little formal
training. Pediatr Emerg Care. 2008;24:664-7.

Cohen JS, Teach SJ, Chapman JlI. Bedside ultrasound
education in pediatric emergency medicine fellowship
programs in the United States. Pediatr Emerg Care. 2012;
28:845-50.

Williams RJ, Windsor AC, Rosin RD, Mann DV, Crofton
M. Ultrasound scanning of the acute abdomen by surgeons
intraining. Ann R Coll Surg Engl. 1994;76:228-33.
Wernecke K, Galanski M, Peters PE, Hansen J.
Pneumothorax: evaluation by ultrasound--preliminary
results. J Thorac Imaging. 1987;2:76-8.

Lichtenstein DA. Ultrasound in the management of
thoracic disease. Crit Care Med. 2007;35(5 Suppl):S250-61.

Pediatric Emergency Medicine Journal



15.

16.

17.

Brenner DJ, Hall EJ. Computed tomography--an increasing
source of radiation exposure. N Engl J Med. 2007:29;357:
2277-84.

Pearce MS, Sdlotti JA, Little MP, McHugh K, Lee C, Kim
KP, et a. Radiation exposure from CT scans in childhood
and subsequent risk of leukaemia and brain tumours: a
retrospective cohort study. Lancet. 2012 4;380:499-505.
Copetti R, Cattarossi L. Ultrasound diagnosis of pneumonia
in children. Radiol Med. 2008;113:190-8.

Pediatric Emergency Medicine Journal

18.

19.

20.

SEa0tzs0 us 1Y 28 3

0o

Gibikote S, Verghese VP. Diagnosis of pneumonia in
children: ultrasound better than CXR? La Radiol Med.
2008;113:1079-80.

Caiulo VA, Gargani L, Caiulo S, Fisicaro A, Moramarco
F, Latini G, et al. Lung ultrasound characteristics of
community-acquired pneumonia in hospitalized children.
Pediatr Pulmonol. 2013;48:280-7.

Darge K, Chen A. Point-of-care ultrasound in diagnosing
pneumoniain children. J Pediatr. 2013;163:302-3.

M



