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Abstract

Point-of-Care ultrasound has been integrated in clinical practice in critical care for
approximately 10 years in Thailand. They were implemented by emergency physicians in many
steps in emergency setting especially advanced life support guidelines such as advanced cardiac life
support (ACLS), advanced trauma life support (ATLS), pediatric advanced life support (PALS),
pre-hospital trauma life support (PHTLS) to improve rapid and effective decision making, enhance

triage, diagnosis, therapy, monitoring, and follow up.
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1. n15goansw1lntinan1sUseLiutUasdy
281939015908 ABCDE (ABCDE primary assessment)"

Aaﬁ
he

A: Airway Maaumela: N150aRs1w1IANIe
Lﬁum'aif\]Lﬁa@mwmaLﬁumas[,aqu"?umﬂaumﬁi'm 9
Wy Anzdflansianvaenay (tracheal emphysema),
AMznATARBIINNITlaEAREN  (compressive
hematoma) fhegraiu nsdltheiiinnyinlaveaus
wasvinslaangaiuvasaidensidiunans sudu
Foavnanm uslunsdiifihediyusdvguiedhmiing
1N uwdmsanudreiidnuaslvaiy o1esnfudes
WENFMRINANINTNITANN1IEEONDBNUINIINYT
funsudsivenden auludsuseuuinudine tin
msnadeamadumela wiovasadenuadlvgfisine
(compressive hematoma) v3aifniinnizaulutende
uen MnameunsndeutesnIsinams udnau
lafin1sasusovainoauinn1snaleatuiy wen1s
$nwnandnsiu minfianedanilutendeulen
Suusesldanaszuizan (intercostal drainage)

B: Breathing n1s#1ela: n159ans19190
Uan®*** fnguennngifiaugunss lunsdlinignsne
$renolddaaudu fUrendgs thudnuinifu 100
Alansu nihenlug fernswmilesuin envldduides
melawn Fesnduderidadeuenlilédinduinaisy
N8 WI91NDINTTNNUDA LU poor air entry,
pneumothorax 2 f1andaufiu angiianunsatihungae
uonlalgu

1. amzaludeadevulen Jendanis
(pneumothorax) Tngensviiinsisenvdedantia 2 419
Tnewhurihfiusnamsend i (anterior chest wall
) iesnideditheusunng autfhazasetuinauy iite
piéafinisududendfuronderutenita 2 parietal
uag visceral wseld (lung-sliding positive) Faarsnu
nsdeednulusuiifinesanndeaund 7ilsiflseuszsen
vovaniivildiAawadinafuly auunfininldudu
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- 10
Stratosphere’sign (barcode sign)

sigh 1130 barcode sign el M-mode Usf193194

Pneumothorax Wan4de stratosphere

parietal pleura waz visceral pleura ldfinisudu
Fondtu enafineivilvliedu wieflvnsesse
vosyaidauiulifauluteadoriuleavieli (lung
point) Foududnvariiianusinizves

pneumothorax

(lung-sliding negative) Tvavdainoadinnizauluyes
A v - D % = I~
Worulen wansdiufvanizgUignie 1ledand
avsduitenvvh vAnuiu

2. anmwdlugesgeriuden (pleural fluid)
lngdans1e1innususvaniniunsdsay fuwnus
Wweniunmsniludesieslugtheadhime

g‘dﬁ c  pleural fluid 30 pleural effusion %30
hemothorax AuriulseIagUeiun
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lung point

V

e—

Pleural
line with
lung
sliding
positive

Pleural
line with
lung
sliding
negative

pneumothorax Lansds lung point

3. aedeauinin (pulmonary edema)
Al | % a a & a I a
Wegirludeniuinsaiiendmsounsnagusiom
interlobular septum aztindunilouduasiouson
71 B-line lagaziiuldudnwuzdudvniainunainn
pleural line afuluuiniu lung-sliding AUFAVBUID
gam5197199 AUUNRILUBA D1anUlatng gAY 3-5 LEu

Taadainenvaziin1izUanuindnvsaning alveolar

14:21:46
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A B-line MnnUaNeLdue1atend lung

rockets %58 comet tails



AL Pulmonary embolism wanalaiiug g

right ventricular dilatation, left ventricular

D-shape with clot in left ventricle

interstitial syndrome @19 9 YufiudnwazNANURAEY
agaUsENOUNY
4. angdudenganululen (pulmonary

embolism, PE) dnaggnieuiutuneunsgiila titeg

M5199 1:

Wans RUSH exam tietelunsuenamnnnisdon’
RUSH

Hypovolemic Shock

Evaluation

Cardiogenic Shock
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Jamnfinnzmiessauduiinnefenn PE shaznu
anwaginlaesrnanweiglugauinduilaiesgie
a1 sunalenniisywieilaresanei 2 Bufinanoy
(right
ventricle dilate with left ventricle D-shape) waza1a

v W 4 ! ¥ a ) v a
i laviesdesdregniienauidugudan

wuneuluesinla
C: Circulation a1sluatiguldan: n159ans1

g1aUsziliunuiAnunivesnisivalisulaon® !
(hemodynamic) kagtlguann1eden (shock) Taens
Usgiiiumy RUSH (Rapid Ultrasound in SHock)
exam Tnesndudessansiennd 3eeddsznou 3 u
MOUAD

1. slafivhmiduss (pump)

2. efogiiwiedengniney wWutluries
iluden dudenslug (tank)

3, yiothlvgnansda (pipe) luitiAenaen
\Honuadlng)

Obstructive Shock Distributive Shock

Pump - Hypercontractile - Hypocontractile heart - Hypercontractile heart - Hypercontractile
heart - Dilated heart - Pericardial effusion heart (early sepsis)
- Small chamber size - Cardiac tamponade - Hypocontractile
- RV Strain heart (late sepsis)
- Cardiac thrombus
Tank - Flat IVC - Distended IVC - Distended IVC - Normal or small IVC
- Flat jugular veins - Distended jugular veins - Distended jugular (early sepsis)
- Peritoneal fluid - Lung rockets (pulmonary  veins - Peritoneal fluid
(fluid loss) edema) - Absent lung sliding (peritonitis)
- Pleural fluid - Pleural fluid (effusions)  (pneumothorax) - Pleural fluid
(fluid loss) - Peritoneal fluid (ascites) (empyema)
Pipes - Abdominal aortic - Normal - DVT - Normal

aneurysm

- Aortic dissection

o 1

A188: DVT, deep venous thrombosis; IVC, inferior vena cava; RV, right ventricle.
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Step 1: g Pump 3evhla lngg

n. N15UUAa - WUIN1IE hypocontractile heart wWu
Tu cardiogenic shock wagfseranulalu late
sepsis ¥4 distributive shock a8 shock windu 9
warlu early sepsis  laagdedudlan
(hypercontractile heart)

4. YuIngasiala — wuitlu hypovolemic shock qgdl
wu1m left ventricle (LV) 1&n wilu obstructive
shock @1 pulmonary embolism agdivuia right
ventricle (RV) Tng

a. anaztirludenBetusiale (pericardial effusion)
wuilurouderiusiila

3. A1azdudanala (cardiac tamponade) wulu
obstructive shock mﬂmiﬁﬁﬂuﬁdauﬁaﬁ:uﬁﬁa
wnauduianila

3. fiau thrombus luwala 81anulalu pulmonary

embolism

Step 2: § tank Foefnsflaunsadwiadengniney

f. LE’i’ULﬁaﬂﬁﬂm}j (inferior vena cava, IVC) wunlu
hypovolemic shock Wag early sepsis U8
distributive shock iinagdl IVC wau (flat IVC)
osnilnmswiiousnanieneth us cardiogenic
shock wag obstructive shock sinagdl IVC TUs
(distended IVC)

AL Free fluid 9isumis cul-de-sac

302| unumnsidraudssnnudadluriemndu
g )

| odaas advnaud

+ Dist 2.07cm

Dist 2.73cm

LG IVC lngdnvuinvinaaingafesendng RA
uay IVC 2-3 3. #59%1991n hepatic vein 1 @,

Free fluid at paracolic gutter
(inferior renal space)

Free fluid fisusmia paracolic gutter (
inferior renal space)

2. thluden (pulmonary edema) wag pleural fluid
(effusions) ‘1/1ﬂ%ﬁmﬁuaqmaz%aﬂmwuié’mm
cardiogenic shock ieflanziniu vildiinly
muaYeazsie 9 lu distributive shock Wenafing
faite

A. Yaniiauin (pneumothorax) A91nn199 lung
sliding Fnuluauunfindviold

1. tluvasitas peritoneal fluid (ascites) ynwinaas
aAMzdaneranuldvun cardiogenic shock Liled
Az dlEdldaueYeasene 9 lu
distributive shock 1e1ainisinide
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Abdominal aortic dissection uandis flap lu aorta 919 2 view

Step 3: 9 pipe feviothlvanansh Tuitiie
n. vasaldeawnslnglUusnes (Abdominal aortic
aneurysm) wulu hypovolemic shock
2. viaoadenlAsluganuin (Aortic dissection) wulu
hypovolemic shock
A. DVT @1awulu  obstructive shock $aufy
pulmonary embolism
ideanngisusiazausafianvnanizdenain
wanganld ndutii 3 sadUsgneuiUTEanam
amgn1azdeniniivsdniizdenainanvalalu
awemdn WeswnngUheunaseiidenansag a
9an319117019 kN TIN5 W JUheldufonaues
v vieeduiiamzviaiann Wesndulale v
1¢itfon siauiAin pulmonary embolism ieUseiiu
Ve praglallvala Fsdududeaniseid asiasnenie
nalden wan1sssddansnviiauiusznaudulunng
ade (Dudu
D: Disability szuuUszaIn: n159an3519190
UsgLiiuauiinunfivesssuulseain WuAIIATIAg

drunnilediuisensewas (pupillary reflex)!*

AMgauuIm’ e
2. mii%’é’ﬁmwnﬁtﬁaﬂi'wiumiﬁ%%ma.l
ABCDE (ABCDE resuscitation)® faii
A: Airway Maiumela: n3dansie e
reluiSeq airway device management wunaslavie
Premela’ Tnglunnsgrunsindugsdagn (ACLS

2015 daladnrsurunldiiesieiudunislavietae

melalunasnay (endotracheal intubation)'® 3o
Wensunuslunisvin cricothyroidotomy'® w3e
tracheostomy lagdansig1idiiianimunisves
cricothyroid membrane

B: Breathing n1swgla: nsdansnandiiie
Prelunmsunuslun1sy needle thoracocentesis,
intercostal drainage insertion (ICD insertion)

C: Circulation n1sluadsulden: n159ans
g1l

n. Hrelumeunislunisinnzdedons
la (pericardiocentesis) lun1zduiaila (cardiac
tamponade),  nswiziiludesieuiiodiedy
(diagnostic paracentesis), MsiladyIndidensenly
Y99909lA8N1SHIUNE] peritoneum (diagnostic
peritoneal lavage (DPL))

v, Faglumsmmuniadudentaun
SLMQJ:LLagLﬁﬂ (central and peripheral vascular
puncture), venous cut down, Budusunusnislians
ﬁﬂ%ﬂﬂWiﬂﬂix@Jﬂ (intraosseous puncture
confirmation)

A. Prelunisuszidiunsliansiuigine
(Fluid therapy management: input/output) L4y
Uszifiuvwavaendendlug (VO) wazmsuszifiuie
Usznaulumslie1unee s (drug therapy management)
wiunsli inotropic drug, diuretic drugs

1. gelunisdsziliuila Ae Tunng
defibrillation laggieuenindu recovery, PEA %30
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pseudo PEA taeuszdfiuiidlainmsTusmseldnsdi
acdnasladldvagyiniaiintugs waznisieiaios
nsgAula (pacing) Inedielun1sussidiuinionsinis
Wuveaialaniufimvualagiadosnsgduiala
(mechanical capture) wiokl wazdielunisinmdos
nszaurilaniteludiuniavaenidenalvg
intravenous guidance)

D: Disability: ldlananis

E: Exposure: N135tdanganayndiansging
91913 (nasogastric tube insertion) wan1sldaeeaiu
Uaane (urinary catheterization)

3. msl#danmenadiiiavasuszifiuguasuuy
auduanaudfsuziaii (Head-to-Toe secondary
assessment)’

Tunsdifin1sdnusedd #579519018 wans39
Fugnslsaanniden uagnanmianadsdlddnau vhls
lagnunsaidadenisuenlsalataau awnsauisans
grfinteUssduitasldfudferasai

1) fAswe a1 91 ayn AB (HEENT): awnsald
Sans1eadgldmaus
n. nzluanfswzunn (skull fracture)”

Tnaangluanifidediinglaein

U AMURAUNATDINIGIG 9 190122

a

a = | Al Y o wa . 23
Wewiseliifeadeaivatfiug (ocular lesion)” A1

WNenfugdRvggu uiaadiou (lens dislocation or

consolidation

gﬂﬁ t8 Pneumonia  WAMDIANWUY

consolidation

lung

unumnsidmaudssnudadluremndu
30
g )

oAdas wlnaud

Dislocated

len

AIEOR  Len dislocation wansdaaudn1ideuman
NINNATUNST U vitreous humor

disruption), n1igidensanluuiiugnai (vitreous
hemorrhage), aaUsza vanasn (retinal detachment),
choroidal injury, nMzgnakan (globe rupture), &4

wlanUasu1nn vitreous incarceration, periorbital

Y =

gas”™, Juanaidauvgaaen (vitreous detachment)”,

9 Y

f579N15LAAULMIVBINAULHBAY  (extraocular

)12

movement)”, N1suaninvasnsegnluntiiaznszn

W1 (orbital fracture)®
A. NIPANUIIRAYNUANYN (Nasal fracture)”
2) Yan (Lung): ldiega1izUeanda (lung

contusion), Ns¥ANTLATILaYNIEANEULNN (ribs and

NI 1
7.)5L40/3.4
Abdomen
-
Surroundjngfree L

S SR 34d8 203
o A fluid =; 7.0ém 158/s

AppenHix 18 mm, = 2 Appendix15 mm.
” :

N, THI

AP LdRa8nauiingIanuaInn1s9ians
Y1IANWNLUWIBY (317 transabdominal ultrasound)
wa@n9as distend blind ended tubular appearance,

non-compressible with surrounding free fluid



Philips Medical

GB wall
0.8 cm.
Ry

Posterior acoustic
shadow g #Gall stones

: 4

eihAsniau msaamy distended gall
bladder, gall bladder wall 0.8 @4., multiple
gallstones with posterior acoustic shadow with

sonographic Murphy positive

sternum fracture)®#* Uoninide (pneumonia), Ngx
91n198laa1uINdUNaY (acute respiratory distress
syndrome, ARDS, pulmonary edema’, pulmonary
embolism, COPD, asthma®)

3) adwazluvesvios (abdomen): aALER
Unfuagnisuaduvesiu fha la netau nazauss
Tuvesvias (pneumoperitoneum) M%@Lﬁaaiiﬂiuwm
WWuommarnarld wuldissniau quidsniau viehd

Pancreatic cyst
1.5cm ; \ &
ox
- {..‘ 3

= >
Splenic véin
Portal veine—s
& ,/

* -
Inferior -

vena cava

AR fugausniay wansde pancreatitis with

pancreatic pseudocyst
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AR nzantdnduduludin (intussusception)

psrnUanwuAditBsUu (target appearance of
bowel-within-bowel) annsAdaldnaudouniu

dnLau dusaudniay wsen1varld@ndunuluin
(intussusception) Ae5U

4) ai’ﬂazﬁuﬁus: (Genitourinary): 119
vinduresdung (scrotal trauma), Smnzdada
(testicular torsion) AMzlauam (hydronephrosis) N5
Lmﬂsumﬂm?]y’aﬂﬁiﬁuaﬂmqﬂ (rupture ectopic
pregnancy)

5) nsganuazda (Musculoskeletal): nszgn
VinunsEnIreed (long bone)”, nsganay Uit Iumn

Hydronephrosis uanaleiiiiy renal calyx

dilate
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uterus

FLENA N1SWANYBINITAIATIAUBNNAGN (rupture

ectopic pregnancy)

(patellar fracture), nmgideneontute (hemathrosis)
PeIALUAYIAUIULINZAAREN

6) \Waiasau (Soft tissue): uansEMInenIsAn
L%amaqﬁatﬁaéau (cellulitis), Bvupg (abscess) 13D
pyomyositis plagu

4. M3quasiuna (Intensive/ definitive care)
W NssEiuenMsiulinanefieasds nerve block,
MsmsuaLazihdanlanUasuesn (foreisn body
detection/ extraction)

5. \fiaRnm1ua1n13 (Continuing follow-up)
Tngnisdansienasslumumsiianesanmvelsa
LﬁaaﬂﬁLUﬁauLLUaa wazsrervadln

GFYL

nslfinTeandudssnuigeiithafeniioguas
Uaslunngingignlduiniuludseinalnelugag
nensuitiun Tnsunngnveanianidu Tunaiedu
pouvaIMIgkaine Tnsaniglunisfindugeionsd
oURmmuaylailigURme Tudnuazilug) iilevaeluns
Andulaliodgnasings sawdanisAnnsediae Ilade
$nwn waginmunisnwilsn
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unumnsidmaudssnudadluremndu
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LIRS Abscess fiuviiasdng [etLuenaIn
cellulitis wag distal deep venous thrombosis @4
9111991998AAUAU pyomyositis Feluedauenls
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