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Bat dong bé trong 1 nhip thé

Giai doan bom khi:
Flow asynchony

Khéi phat nhip thé:
Delayed triggering
Ineffective triggering
Double triggering
Auto triggering
Reverse triggering

Pressure

Initiation phase //

Inspiratory phase

.

Expiratory phase

Plateau phase

Cudi thi hit vao:
Premature cycling
Delayed cycling




Phan loai kieu bat dong bé

1. Khéi phat nhip the 1. Tang hoat TTHH: may thé ho
= Missed trigger troo khong du
» Delay trigger * Flow insufficient (Bo6i dong)
= Auto trigger * Premature cycling: double
= Reverse trigger trigger, breath-stacking
2. Trong giai doan bom khi 2. Giam hoat TTHH: may thé ho
* Flow insufficient troo qua murc
3. Chuyén pha = Reverse trigger > missed
= Short/premature cycling (double trigger, double cycling
trigger) = Delayed cycling
» Delayed/prolonged cycling = |Ineffective efforts -

= Apneas



Nhan dién bat dong bd

= Quan sat ngu¢i bénh
= Nghe tiéng may thé
= Kham co hé hap
= Hoi nguwdi bénh: cau héi co/khéng?
= Phan tich biéu dé s6ng may thé (flow and pressure waveform)
= Tiéu chuan vang:
= Catheter do ap lwc thyc quan (P.,)
* Do hoat dong dién co hoanh (Eadi)
= Dién co hoanh bé mat (EMG,)



Lam sang

Va mo hoi va
P—— phap phong canh miii

Co kéo cd r'c don chiim

Xanh tim

Tang tan so the

Co kéo ho thugng don
va trén hom uc Thé nguc bung
dao ngucc

Co kéo gian sudn

Tang tan so tim




1. Ineffective effort/missed trigger
Nhip the hut/No6 lwec khéng hiéu qua
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= Bénh nhan cé nd luc hit vao
nhwng may thd khong
trigger nhip thé

= Quan sat biéu do lwu lwong
(nhanh thé& ra) gilup phat

hién kiéu bat dong bd nay



1. Ineffective effort/missed trigger
Nhip the hut/ N6 lwc khéng hiéu qua
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= Mode thd PSV, BN COPD,
time constant kéo dai

= Nhip thd hut xay ra ¢ ca thi
hit vao va thd ra vi flow giam
rat cham xudng t&i nguwéng
chuyén pha

= Tan s6 thé cia BN dém

dwoc gap 3 lan tan sb thé -

cua may



1. Ineffective effort/missed trigger
Nhip the hut/ N6 lwc khéng hiéu qua
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= BN phai thang dwoc PEEP ndi sinh trwdc khi c6 thé khéi phéat nhip thé

= Thi thé vao cua may sé roi vao thi thé ra caa bénh nhan

= COPD: (1) trigger mudn =>» (2) trigger hut




1. Ineffective effort/missed trigger

Nhip the hut/ N6 lwc khéng hiéu qua
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= A: BN th® cham va
sau, PSV 15

= B: BN thd nhanh
nong, PSV 12
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1. Ineffective effort/missed trigger
Nhip the hut/ N6 lwc khéng hiéu qua

= Nhan dién
= Tang dong/lwvu lvong thd vao va giam ap lwvc dwdng thé thi tho vao
= Giam dong/lwu lwong thé ra va giam ap lwc dwdng thé thi tho ra
= Nguyén nhan:
= Auto PEEP (COPD)
= Ap Iwc hé tro qua mirc (Vt cao, PS cao)

= PaCO2 thap, trung tdm hd hap hoat ddng yéu




1. Ineffective effort/missed trigger
Nhip the hut/ N6 lwc khéng hiéu qua

= X tri
= Giam autoPEEP hoac cai dat PEEP
= Giam tidal volume/pressure support
= Giam Ti
= Tang trigger sens
= Dung Flow triggerring
= Gidm an than

= Giam khang lwc dwdng thé




Intensive Care Med .
DOI 10.1007/500134-008-1121-9 ORIGINAL

SINERS ¥ L - Reduction of patient-ventilator asynchrony
Fabrice Galia by reducing tidal volume during
Aissam Lyazidi og _ae
Laurent Brochard pressure-support ventilation
p<0.01
Asynchrony 70+ NS ! p<0.01
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12 BN th& may PSV xuat hién hon 10% IEE. Can thiép:
giam Ti, giam PS, PEEP




Asynchrony
Index (%)

60 -

5‘:} .

m:

ﬂ Baseline PS- Optimal PS

PEEP
Baseline PS Optimal PS

PS (cmH20) 20.0 [19.5-20.0] 13.0 [12.0-14.0]
RR ventilator 16.1[12.4-17.2] 22.4[22.0-31.3] *
RR patient 26.5123.1-31.9] 29.4 [24.6-34.5]
Ti Ventilator (s) 1.3[1.0-1.8] 0.8 [0.8-1.0] *
PTP (cmH70.s/min) 61 [58-81] 82 [61-106]
VT (ml) 571 [487-638] 349 [336-368] *
VT (ml/kg, IBW) 10.2[7.2-11.5]  5.9[4.9-6.7] %




2. Double trigger
Kheéi phat nhip the doi

s Flow-time s |® Nhip thé 1: may thd m¢& van tho

w U ra, ’BN tiep tuc c6 gang hit vao

° ° khién cho duwdng flow thé ra khéng
B / binh thwdng

em H,0 Pressure-time . | = Nhip th® 2: n6 lwc cta bn dd manh

d& khai phat nhip the doi
= Ti cai dat qua ngdn so véi Ti

0 6 bénh nhan




2. Double trigger
Kheéi phat nhip the doi
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2. Double trigger
Khéi phat nhip thé doi
= Hai nhip th& kh&i phat lién tuc (khdng c6 pha thé ra) bang 1 nd luc
hit vao cua nguwdi bénh
= Phat hién
* Quan sat ngwoi bénh
= May thd bom 2 nhip thé 1 lac
= Nguyén nhan
= Tang hoat ddng trung tdm hd hap
= Mirc &p Iwc ho tro thap
= Cai dat Ti ngan hodc murc expiratory sens cao (PSV) so voi neural

inspiratory time (cua ngwéi bénh)



3. Reverse triggering
CH EST Original Research

CRITICAL CARE

Mechanical Ventilation-Induced T T
Reverse-Triggered Breaths

A Frequently Unrecognized Form of
Neuromechanical Coupling
Evangelia Akoumianaki, MD; Aissam Lyazidi, PhD; Nathalie Rey, MD;

Dimitrios Matamis, MD; Nelly Perez-Martinez, MD; Raphael Giraud, MD,
J widi Mancebo, MD; Laurent Brochard, MD: um/]run-( *hristophe Marie Richard, MD, PhD

= Phan tich 8 dbi twong, Pes hodc Eadi
= Reverse triggering: 12-100% tdng thdi gian
= Nhip th& do BN xay ra sau khi may khoi phat nhip thd va kéo dai qua

thdi gian thé vao cua may -

= Giam peak expiratory flow.



Reverse triggering

Pressure control

Volume control
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Reverse triggering = double cycle

= Pes giam sau khi may th&
trigger nhip tho

= Gay giam Paw, tang F
trong thi théd vao, va kéo
dai F trong thi thé ra

= Kich thich du manh gay
khéi phat nhip thd moi
ngay trong thi thd ra



3. Reverse triggering

= Nhip thé thu ddng (do may th®) kich hoat co hoanh co lai va tao n6 lwc
hit vao, lap di lap lai
= BN dwoc an than gidn co qua mire, co ché nglra teo co hoanh
= Hau qua:
= Tdn thwong soi co hoanh
* Double cycle: tang Vt qua murc
» Khong do duwoc ap lwc binh nguyén
= Biéu hién trén séng may tho:
= Bién dang séng ap lwc va lwu lwvong

= Phai dwoc phat hién bang catheter thwe quan



4. Auto triggering

= Nhan dién:
5 ] = Khong cé séng am trén Paw truéce
Y b
T nhip tho
S Y T T e -« = Expiratory flow bang 0
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Cycling asynchrony
Bat dong bo thi tho ra

Giai doan chuyén pha (cycling) ti thi th& vao sang thé ra cia may thé’

va bénh nhan khong twong thich

Premature cycling Delayed cycling

Paw or V',

.




5. Premature cycling
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= Hoi gidng ineffective triggering

= Nguy co’ gay ra double triggering néu BN nd lwc qua mac



5. Premature cycling
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= Ti-N: ti lUc trigger dén khi Eadi gidm xudng con 70% gia tri max

= Ti-M: thi thé vao cua may tho

= TI-N>Ti-M



6. Delayed cycling
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6. Delayed cycling

A : :
| *Ti-N<Ti-M

= Ti-N: ap lwc thwe quan
g e ~ | gidm xudng 70% gia tri

= i e mMmaXx

Coy, = Thic day vao nhip thé hut
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Intensive Care Med (2006) 32:1515-1522 .
DOI 10.1007/s00134-006-0301-8 ORIGINAL

Patio Rodrignes Patient-ventilator asynchrony during assisted
Belen Cabello mechanical ventilation
Francois Lellouche

Laurent Brochard

Asynchrony index<10%  Asynchrony index>10% p

(n=47) (n=15)
Duration of mechanical 7(3-20) 25 (942) 0.005
ventilation (days; IQR)
Duration of mechanical 23 (49%) 13 (87%) 0.01
ventilation > 7 days
Tracheostomy 2 (4%) 5(33%) 0.007

Mortality 15 (32%) 71(47%) 0.36




Intensive Care Med (2015) 41:633-641
DOL 10, 1007/500134-015- 3692-6 ORIGINAL

kﬂsﬁﬂi Asynchronies during mechanical ventilation
Berset Sales are associated with mortality

= Nghién ctu tién clru, quan séat, khéng can thiép trén 50 BN
nhap ICU dworc theo déi bang phan mém chuyén dung.

= Phan tich 7027 gid thd may (8.731.981 nhip th®), chiém trung
vi la 82,6% tong thdi gian méi b&nh nhan théd may

= Phan tich céc loai bat dong bo: ineffective trigger, double

trigger, short cycling, prolonged cycling



Bat dong bé twong dong giira cac mode thé
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Twong quan vei dw hau ngwoi bénh

Al =£10% Al>10 %

(n=44) (n=6)

Length of MV (days) | 6[5.0;15.0] | 16[9.7;20.0] | 0.061

Reintubation 9 (20%) 0 (0%) 0.57
Tracheostomy 14 (32%) 2 (33%) /0%
ICU mortality 6 (14%) 4 (67%) ( 0.01 1*\

I

Hospital mortality 10 (23%) 4 (67%) 0.044"




Bién phap giup cai thién dong bé may thé

Asynchrony Action
Inspiratory flow mismatching Increase gas flow; decrease respiratory drive and assess adequacy of analgesia and sedation; check
for dyspnea.
Short or prolonged cycling Increase or decrease inspiratory period; check cycling off in pressure support; use proportional modes.
Double triggering Increase ventilator inspiratory time; try pressure support, titrating flow termination criteria to improve

synchrony, or proportional modes; consider paralyzing agents if tidal volume is too elevated
(> 8 mL/kg) in ARDS or in patients with risk factors for developing lung injury.

Double triggering due to reverse triggering  Decrease sedation; check breathing frequency; consider paralyzing agents if tidal volume is too elevated
(> 8 mL/kg) in ARDS or in patients with risk factors for developing lung injury.

Expiratory muscle contraction due to Reduce inspiratory period by checking cycling off and tidal volume; check for comfort.

prolonged cycling
Ineffective inspiratory efforts Check trigger sensitivity and excessive air trapping; check for excessive assistance (excessive set
frequency and or inspiratory time during controlled modes or excessive pressure support
ventilation level); counterbalance auto-PEEP by using external PEEP; check for dyspnea; consider
proportional modes.
Auto-triggering Check trigger sensitivity, check for leaks and water in the ventilator circuit.

Expiratory muscle contraction during Check for excessive assistance; check for air trapping and auto-PEEP.
expiration




KET LUAN

= Bat ddng bo may théd thwdng gap va c6 thé lién quan dén tang tor
vong

= Phét hién bat dong bd may thd thwdng dwa vao |am sang

= Phan tich dang séng va quan sat no lwc hit vao cta BN gitp phat
hién bat dong bo

= Can dwoc huan luyén va thwe hanh thuwéng xuyén

= Cai thién bat dong bd c6 gilp cai thién dw hau (??7?)
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