THEODOI: , 7
BIEU PO SONG MAY THO’

Ths. BS. Mai Anh Tuan
PGS. TS. BS. Pham Thi Ngoc Thao
B6 mén HS-CC-CD. Pai hoc Y Dwoc TP.HCM .




Tai sao can theo doi bieu do
song may the ?

1. Xé&c dinh nhirng rdi loan vé mét co hoc trong
hé ho hap

2. Danh gia dap wrng v&i diéu tri theo thdi gian

3. Phat hién PEEP ndi sinh

4. Danh giad dong bd/twong tac gitra bénh nhan

va may tho, tir dé dinh huwdng cai may tho



Phwong trinh chuyén déng

A
Ap Iwc dinh dworng thé (PIP)

Ap lwc thang sirc cén (1)

— Ap lwc binh nguyén (Ppl)

Pressure

Ap Iwc thang strc dan (2)

Ap Iwec cubi thi thé ra (PEEP) (3)

Time

Pao = Pres + Pel + total PEEP &
PIP = (1) +(2) + (3)




Phwong trinh chuyén déng
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BN th& may kiém soat hoan toan

« Kiéu lwu lwong la hang dinh (séng vuéng)




Lwu lwong va ap luwc dwong tho’

Trén cung bénh nhan
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Lwu lwong hang dinh Lwu lwong gidm dan

[5)




Pic tinh co’ hoc phoi

Pressure

1. R=(P1-P2)/F =(PIP-Ppl)/F
(BT: 0,6 — 2,4 cmH20/L/s;
NKQ: 6 cmH20/L/s)

2. Cs=AV/AP
=Vt/(Ppl-PEEP)

(BT: 50-170ml/cmH,0;

NKQ: 40-100ml/cmH,0)

Time
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Ap lwc duwdng thé

Pao = Pres + Pel + total PEEP
Co hoc phdi binh thuwdng
*» Pres =5 (4 — 10) cmH,0, Pel = 6 cmH,O (cho
Vt 400ml), PEEP =5 cmH,0O
* Pao =16 cmH,0
Nguyén nhan suy hé hap
= Yéu co hd hap,
= Jc ché trung tdm hé hap,
= Tac nghén hodc xep dwdng thd I1dn (6n dinh
sau dat NKQ)

[7)



So sanh ap lwc dwong tho’
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Chan doan phan biét ting Pao

. R0 Differential Diagnosis of Elevated Peak Airway Pressure

Increased Pres Increase Pel Increased Total PEEP
High flow High tidal volume High applied PEEP
Bronchospasm Chest wall AutoPEEP
(OPD Kyphoscoliosis Expiratory limb malfunction
Secretions Rib deformity
Kinked or obstructed tubing Pleural disease
Airway edema Obesity
Airway tumor/mass Abdominal distention
Airway foreign body Lung

Interstitial lung disease

Lung resection

Atelectasis

Pulmonary edema

Pneumonia

Mainstem intubation




Mode kiem soat ap luc

I/s Flow-time s
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Bieu do Iwu lwong
Nhanh thé’ ra

Lwu lvong tho ra phu

I/s Flow-time s

1] thudc hén |&n vao
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dac diém nguwoi

bénh (V cudi thi thd

; « VAo, suat dan nhu mod
" A///J phdi, dworng thé) hon
la tinh chat mode thé
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nhau & moi mode tho




Bieu do Iwu lwong
Nhanh thé& vao

I/s Flow-time

Il
v

-135

cm H,0 Pressure-time

e

Po doc cla Flow (toc
do dong khi giam
dan twong quan vOi
toc do tang ap lwe
phé nang)

Rat doc: gidm C

Rat thodi: ting R

[12])



Flow va Ti

= Khi Flow bang zero thi ap lwc dwdng thé bang
ap lwc phé nang

= Ti qua ngan, Flow con cao = khéng cung cap
dwoc Vt cho BN

= Ti qua dai > Te qua ngan 2> & khi, PEEP noi

sinh



Flow va Ti
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Tac nghén dwdng the

Flow-time

=

Flow-time

1

Pressure-time

Pressure-time

~/\




Tac nghén dwdng the

» Tang Pres khi cai dat T pause

= Doan doc ap lwc duwdng thd dau thi thd vao cao

= Lwu lwong thd ra thap va kéo dai, khdong vé
zero

= SOng lwu lvong thé ra phan ré thanh 2 thanh
phan: 1 doan doc va 1 doan thoai

= Hinh khuyét trén vong 1ap Iwu lwong-thé tich



PEEP néi sinh

I/s Flow-time I/s Flow-time
1.1 1.1
0 6 0 ‘ | 6
=13 -1.1
cm H20 Pressure-time cm H20 Pressure-time
50 50

S

Cai PEEP =7 Cai PEEP =0
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PEEP néi sinh
khong thay trén Flow

Ap Iwc dwdng thd gidm

" 6l/s Flow-time S
J_ nhiéu trwd'c mdi nhip
5 o thé goiy BN cd gang
hit vao
-0.6 . s s .
- goi y PEEP ndi sinh
g'(‘; H,0 Pressure-time s _

- NO lwc hit vao lam
flow trd vé zero thi
th® ra, che giau
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PEEP noi sinh



BN co gang hit vao
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Trwdc va sau dung dan co



Premature trigger
Thi tho ra

I/s Flow-time
0.7
-0.7
cm H,0 Pressure-time
40

e




Double trigger

Nhip thd 1: may thé dwt thi

Flow-time S

e thd vao va mé van tho ra,

U BN con cb gang hit vao
’ / ° khién cho dwong flow thé

ra khong binh thwong

-1.1

cm H,0 Pressure-time . Nhip thé 2: n6 lwc cta bn

) dd manh dé kh&i phat nhip
//\\r\/\/ \\ thé doi

5 . Ti cai dat qud ngan so

e ) (21)
voi Ti bénh nhan



Double trigger trong ARDS
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P-V loop
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P-V loop

< Volume-controlled ventilation
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F-V loop
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RO khi

Q
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Inspiration
Volume
of leak
Volume
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Pressure Volume
of leak
A B Expiration
Fig. 9-28 Pressure—volume loop (A) and flow—volume loop (B) indicating an air leak.




Bat dong bé trong 1 nhip thé

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

Gas delivery:
Flow asynchony

Pressure

Initiation phase // \

Inspiratory phase Expiratory phase

Plateau phase |

Cuoi thi hit vao:
Premature cycling
Delayed cycling




Phan loai kieu bat dong bd

= Do khé&i phat nhip tho
= Missed trigger
= Delay trigger
= Auto trigger
» Reverse trigger
= Trong giai doan bom khi
* Flow insufficient
= Do chuyén pha
= Short/premature cycling (double trigger)
» Delayed/prolonged cycling



Nhan dién bat dong bd

= Quan sat ngudi bénh
= Nghe tiéng may thé
= Khdm co hé hap
= HOi nguwdi bénh: cau hoéi co/khéng?
= Phan tich biéu d6 sdng may th& (flow and pressure
waveform)
= Tiéu chuan vang:
= Catheter do ap lyc thyc quan (P,,)
* Do hoat ddng dién co hoanh (Eadi)
= Pién co hoanh bé mat (EMG)



Lam sang

Va mo hoi va

Co kéo co u'c don chiim (

Co kéo ho thugng don
va trén hom u'c Thé nguc bung
dao ngudc

Co kéo gian sudn

Tang tan so tim




1. Ineffective effort/missed trigger
No6 lwc khéng hiéu qua

I/s Flow-time
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1. Ineffective effort/missed trigger
No6 Iwc khéng hiéu qua
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1. Ineffective effort/missed trigger
Hau qua cua delayed triggering

Flow
(L/s)

Airway
Pressure
(ecmH,0)

Esophageal
Pressure
(cmH,0)

o}

B -

Start of ventilator

insufflation

Flow increase

Pressure drop

|

Intrinsic

Wasted Effort: Ineffective breath

Time (s)

= BN phai thang dwoc
PEEP ndi sinh trudc
khi cé thé khéi phat
nhip th&

= Thi thé vao cua
may sé roi vao thi

thd ra cua bénh

" .




1. Ineffective effort/missed trigger
No6 Iwc khéng hiéu qua

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

= PaCO2 thap, trung tdm hé hap hoat déng yéu




Ineffective effort/missed trigger
No6 Iwc 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/s00134-008-1121-9 ORIGINAL

™ Reduction of patient-ventilator asynchrony
Fabrice Galia by reducing tidal volume during
AlSSam Lyazicn - -
Laurent Brochard pressure-support ventilation
p<0.01
Asynchrony 704 NS : p<0.01 I
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12 BN thé& may PSV xuat hién hon 10% IEE. Can thiép:
giam Ti, giam PS, PEEP




Asynchrony
Index (%)

60 -
50 -
40 -
30 A
20 -

10 - ¢
0
e otimalEs
Baseline PS Optimal PS

PS (cmH?20) 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 26.5[23.1-31.9] 29.4 [24.6-34.5]
Ti Ventilator (s) 1.3 [1.0-1.8] 0.8[0.8-1.0] *
PTP (cmH20.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] *




1.1

-1.1

2. Double trigger
Khéi phat nhip tho doi

I/s Flow-time

TN

~

cm H,0 Pressure-time

30

Ll

= Nhip th& 1: may thé mé
van thé ra, BN tiép tuc
cb gang hit vao khién
cho dwdng flow thé ra
kKhong binh thwong

= Nhip th® 2: nd lwc cla
bn da manh dé khai
ohat nhip the doi

= Ti cai dat qud ngan so

voi Ti bénh nhan

(30




2. Double trigger
Khé&i phat nhip tho doi

Under Assistance . Double Triggering
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2. Double trigger
Khoi phat nhip thé doi
= Hai nhip thé khéi phat lién tuc (khéng co6 pha tho ra)
bang 1 nd lwc hit vao cla nguwdi bénh
= Phat hién
= Quan sat ngudi bénh
= May thé bom 2 nhip thd 1 luc
= Nguyén nhan
= Tang hoat ddng trung tdm hd hap
= M{rc ap lwc ho tro thap
= Cai dat Ti ngan hoac mirc expiratory sens cao (PSV)

so voi neural inspiratory time (cua ngwoi bénh)



3. Reverse triggering
CHEST Original Research

CRITICAL CARE

Mechanical Ventilation-Induced
Reverse-Triggered Breaths

A Frequently Unrecognized Form of
Neuromechanical Coupling

CHEST 2013: 143(4):927-938

Evangelia Akoumianaki, MD; Aissam Lyazidi, PhD; Nathalie Rey, MD;
Dimitrios Matamis, MD; Nelly Perez-Martinez, MD; Raphael Giraud, MD,
Jordi Mancebo, MD; Laurent Brochard, MD; and Jean-Christophe Marie Richard, MD, PhD

= Phan tich 8 ddi twong, Pes hodc Eadi

= Reverse triggering: 12-100% téng thdi gian

= Nhip th& do BN xay ra sau khi may kh&i phat nhip thé va
kéo dai qua th&i gian thd vao cua may

= Giam peak expiratory flow.




Reverse triggering

Pressure control Volume control
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Reverse triggering - double cycle
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Reverse triggering

= Nhip thé thu ddng (do may thd) kich hoat co hoanh co
lai va tao né lwc hit vao, lap di 1ap lai
= BN dwoc an than gian co hoan toan
= Hau qua:
= Tdn thwong soi co hoanh
» Double cycle: tang Vt qua mwc
= Khdéng do dwoc ap lwe binh nguyén
= Biéu hién trén séng may thé:
= Bién dang séng ap lwc va lwu lvong
= Phai dwoc phat hién bang catheter thwe quan



4. Auto triggering

= Nhan dién:

= Khéng ¢6 song am trén

Paw trwdc nhip thé

Paw (cmH,0)
g 2 ¢

oz 4 8 8w = Expiratory flow bang 0

1,20

5 o = Hinh dang song khac so
>m 0.40 n y 1 4 Y L]
E = e M véi cac séng con lai
= -0,40
S
o = Nguyén nhan:

L0 2 4 6 8 10 - RC‘) khl’

* Nwde (ngwng tu)

Pes (cmH,0)
I

= Hoat déng cua tim

= Nac cut



Cycling asynchrony
Bat dong bo thi thé’' ra

Giai doan chuyén pha (cycling) ttr thi th® vao sang thé ra

cla may thé’va bénh nhan khéng twong thich

Premature cycling Delayed cycling

Paw or V',

g




5. Premature cycling

=
o
=
S
=
o

|4

S9d

'Pd

= Hoi gibng ineffective triggering
= Nguy co gay ra double triggering néu BN né lwc qua mirc



6. Delayed cycling
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Yéu t6 nguy co’: delay trigger, ineffective trigger, ro khi, khang

lwc dwdng thé cao




