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1.1 Juwwimenisuiidmsulansseiuanuianduienidaausduing (Sitting Position)
1.2 ieananudeswasgUiinisalliiiassasdlunsseiunnusangUierndnaueadhunies (Sitting Position)

1.3 waduiumisufiRvszneunsineusuunmdUssaninuidy duavidndnenddgydnevia

2. YUY
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3. AMUSURAYDU
3.1 7
3.2 3
3.3 unnguszanUnuldyed)

3.4 Unfineidgyaineruia
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4. A1NAAY

4.1 Workflow ¥84 Sitting Position ns1gfia 1du/dumneu n15sziuanuiangiierdnauein

4.2 Management for Venous Air Embolism (VAE) flow visngfia andu/AunsunsugudtunmsihseTauay

wiladieinnnag Venous Air Embolism (VAE)

5. 1@Na1591994

5.1 Schlichter RA, Smith DS. Anesthetic management for posterior fossa surgery. In: Cottrell JE, Piyush P,
editors. Cottrell and Patel’s Neuroanesthesia. Sixth edition. Philadelphia: Elsevier. 2017. p. 209-218.

5.2 Porter JM, Pidgeon C, Cunningham AJ. The sitting position in neurosurgery: a critical appraisal Br J
Anaesth 1999; 82: 117-28.

6. IwadYn
6.1 Craniotomy in sitting position (NM1SW1ARENDILUYINLG)

Sitting position sinl#lun1srfauSaas posterior forssa 8199z agluuud midline niolifld N3

Aeninazdanii sitting viseld FusdiuanuAurelarauaTRvesaeung ag1alsAmumIsiatsanANLEesi
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wRetufugUefifsadestuamsunsndeuainnstai ldud enududens (hypotension), venous air
embolism (VAE), quadriplegia, peripheral nerve injury {Jusu
6.2 Contraindication for sitting position
6.2.1 Intracardiac shunt LU atrial septal defect (ASD) %50 patent foramen ovale (PFO)
622 AMFRAITN (hypovolemia) 81971
6.23 anududons (hypotension)
6.2.4 Vital organ insufficiency; cerebral insufficiency, myocardium insufficiency
63 msinseugae
631 msUsziugte Wudeafunsederi 9 T
6.3.2 AUMA™ME contraindication
6.3.3 83U risk NUFUIBLaYIA
6.3.4 #nil contraindication msUInEfuFasuImglunsRnsaNNAALNEY f9sandnTa
echocardiogram NOUNISNIARA
6.4 Monitoring
6.4.1 NIBP, EKG, Sa0,, ETCO,
6.4.2 Arterial blood pressure, temperature
6.4.3 Right atrial catheter (RAC) (?‘h‘vi%"uaﬂ air 89110 right atrium dlatAn venous air embolism)
6.5 msaanaunusld RAC catheter
fenldvaandons subclavian vein Srermiiievandssmssunmiusiessuulvadisudensives
auos n3diildaninsavile donwaemdens internal jusular 19ale (14 ultrasound %ae)
6.6 aunsal
6.6.1 Universal adaptor ifieifeusiafiu wire o1 right atrial catheter dwsuldamamsuwmisvestane
catheter 91 intraluminal EKG vi3eansnsalld adaptor #ivilag sa.uw Usziasy afaminde (v

gunsailavniies airway)

A1l 1 Universal adaptor
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6.6.2 Doppler ultrasound Wag probe #afu low frequency

NN 2

6.6.3 Central venous catheter set “Certofix® duo V720” %38 Certofix® trio V 720 %aazﬁawﬁma

[ o [ a 1 . [ . v Ay A 1 4
aglulgmdmiuiousia wire fiu universal adaptor @1315a1% Double lumen Bvieduld usdas

$in1519 adaptor & msug cardiac EKG

N7 3

6.6.4 A58 fluoroscope @msuldndunisuaneas RAC

6.6.5 1A304 ultrasound @usUTwMIRLUIaEALROAR LG

6.7 25n151d RAC (infraclavicular approach)

6.7.1 Favihgthelagladiurunusean 5 wufuns e1ussanawiiuanue1ives clavicle vy

Uinadlwavabigudntes Wudswelumeiudieusurnnwuuads Jiuiedidsveaidndos

dl U a . .
Wataeiun156AA air embolism
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6.7.2 @n EKG I wire lead 989 RA 9111AT84 monitor 1A%l universal adaptor wau1 wire

lead w84 universal adaptor UfA7i red dot vas RA fiudiasuuay den monitor EKG U7

lead |l

NN 5

6.7.3 yANMUareIARIniaRieU1e1 chlorhexidine YifiusiAa1nie Wagssnaunsaldanelans

[

= ° . . . aNay ' o °
naealdenen subclavian way internal jugular (lunsaifldaiunsaldaisaiunisvasaidonsn

subclavian 1)
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6.7.4 Landmark fie sfusniafanans clavicle Masaingn midclavicular Uszana 1-2 lwufims Tu
Fuaefgusalaisu amnsavmsiumislaglidu 256 erimiaieu Tnenaduisumis landmark
ViyuUszana 10-15 aemduRanmia iaduludwauuuves head of clavicle Tnepnudnvosds
Anufissweiiaanld clavicle vhmsaendululd clavicle nSoufyu aspirate wsumisvamasn-
idoms subclavian Tugfthefie i 256 o19azdimuenlidfiome aunsoltifuuey syringe

Pty set Awsaendenmlaay 819k ultrasound ElUNSUIAILILIUBIABALEDNA

(¢

™

NN 7

A4 yvo ! 2 ° ] . . > . < @ . .
6.7.5 Waldmunismasniions Wildane guide wire WnlUnng side port veaaduaunseis quide wire

dhgvasmidenuaziila (luunassenayilviia arhythmia 1o Inevialagldluannou Tneussana

15-20 wwudiing) nsalinlaiinisly intracardiac ECG geiuvmiavasany RAC a1u1sald fluoroscope

9 wire o1
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6.7.6 \deldanudnues wire udrliidussnudelfifies suide wire 14 blade #n skin ieadniios
suifnseelalidalau wire wdsannild dilator M suide wire Liloyh tract naenAILETIVeq
dilator w&13411 dilator 8an widelilfies guide wire

6.7.7 %ou catheter H1u guide wire asllaunsevislivane wire IawuainUane distal port Uszana
2-3 1wufiluns 39l catheter i lUANUSEINQ 15-20 WURLIAT

6.7.8 fABY ¢ A guide wire 9NN distal port AUNTENY marker @1 Iwanusulaiy distal port

AN 8

(Fuvisiiazilusumiafivans catheter uazdane guide wire aglusumislindiAeariu)

niuaneaudygIaasdv iy wire iUSIas maker @6
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USU adaptor T981u EKG 61U guide wire a%w%ﬁﬁﬂﬂﬁgﬂﬁ’ﬂﬁ]

wffuldiou catheter wiau wire aunseNalasuiiei P wave Uu positive wave 913 amplitude

galndiAeariu R wave ign sziludumisiuane catheter egsgwinasessia superior vena cava

(SVO) war RA Jadushuvisiunzaulunisga air 990 right atrial luvaedUaeagluvind

6.7.9 Remove guide wire WiIQABINABENIINGTY catheter uddnanginldany

6.7.10 §Udn catheter La2139UALNA

6.8 Td transesophageal echocardiogram
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fa1sanlannae wWeagaunsnitadunig VAE laviuvaad Td probe ndszauna 30 wu. n19

aeno1sUSulAiuAT091a (4 chamber view)

6.9 NSNS

6.9.1
6.9.2
6.9.3

6.9.4
6.9.5

6.9.6

6.9.7

6.9.8

6.10 N15AA

6.10.1

6.10.2
6.10.3

Iﬁﬁawa@jmﬁﬂumﬂ 50 pack UStaal pharynx 778 roll gauze (eedntuiinliliu anesthesia record)

W9t 2 498 elastic bandage

a3l arterial catheter wia¥n arterial blood pressure fewdavia tne set zero Aisuns vas

3% (external auditory meatus)

Tansihuszanas 500 cc. deun1sdavia sitedosfunisiin hypotension

Tunsdififinnag hypertension Astienuiuinsaufuenananufuneu pinning 7ifsuy wariiansan
9% muscle relaxants dose 7 2 floun153A7

rouvuissliegluings asamaliulladnlifigunsalla ogldifes sznsuiuiessiies
naviugunsal iliAnmnudemels wasusuifeamsvineenedn 4 ielisrsmerihedsusm
Taviu

'
v A [y o

Tnounyuldais 2 4ha Waslnnuaziiegluinee wasnieglussduiigmeniusssumiien
fuae Selsitleflrenainlifmhdndeudenin edestumsuiniduvesilonazuay
serineamsdavin msiliuszresdsueUlenaenianaunitavinistafsuedUieAniu frame uag
LimsdnviliUrenmudaneviienuntnnauiuly pashilidesinseninauatgaawagmtien
oghation 2 fafle iletlestumafemagaiunaendensilvgfivinnaouaslumii surisiasiy
Msesees cervical spinal cord

Doppler ultrasound

miamqﬂmnﬁwé’ﬂmﬂﬁ%mviﬂfua%aLLé’a Tnesumisiifnde risht parasternal border U3taas
intercostal space 7 4-6 InevialuinazAouNIYesil 5-6

indouvnsiumiaiildBudssila s1, 52 daauiiga SsBadndunhendiae
nadeusulslasdn normal saline solution 7kwguds 10-20 ml g distal port 9By

W@e9 murmur Tudnweagadie pan-systolic murmur (mill-wheel murmur)

6.11 52UINNISHIANDIANA venous air embolism T9vinnsitadeunassnwiniu Flow chart
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Workflow 484 Sitting positon
Urdavuazldvianiela
v v
Adeyeunnd fagunng

A 4

- pAU1anY %38 pack AB
- k9 A-line

- 3¢ position for RAC

A 4

- §9U foley catheter

- WU elastic bandage 71

Tdae RAC (subclavian insertion)

A 4

- fim Doppler ultrasound

A 4

- Wan, MANUASINLHE

Surgery
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LUINIINISHALY Venous air embolism (VAE)

BlNsEImasNyU VAE

A 4

- 1d89 Doppler murmur (mill-wheel)
- ETCO, anag
- Qﬂ‘lﬁ air 910 right atrial catheter

- CVS changes: Arrhythmia, hypotension

A 4

UaNAALLNNE WAL VIAIUYILLNED

i = )
eyunng Aagunng

v v
- Ua NLO (8114) - Flood surgical field with NSS
- NA internal jugular vein - Find out the site of air entry:
- A9 air 31N right atrial catheter bone, vein
- UszAuUszaassyuulvaiouiden Tnanis - AavinliATYa
Teka5u colloid or crystalloid fluid wag
gfiuauiudon

Problem solved

¥

YES

NO

A 4

\ 4

Go on surgery Close field, change position
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7. AMANUIN

Expiry date :  23.08-2563
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