Théng khi kiém soat ap suat
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NOi dung

» Thong sO cai dat (inputs: déGu vao)
= Thong s6 phu thudc (outputs: ddu ra)
= Hiéu qua sinh ly

* Trao doi khi

e COng tho

* Dong bd bénh nhadn-may tho

= So sanh thdng khi kiém sodt ap luc va théng khi kiém soat thé tich
= Chi dinh
= Mot vai lvu y



Théng khi kiém soat ap suat la gi

= Trigger: kich hoat theo thoi gian, gang sirc (time trigger, patient
trigger)

= Target: kiém sodt ap suat (ap suat duong thé hang dinh)

= Cycle: chu ky thoi gian



So sanh PCV va VCV véi toc d6 dong khong doi

Volume/Flow Control Pressure Control - Ap SUét du’b’ng thd khong dOi

inspiration expiration inspiration expiration

PRESSURE A

VOLUME

= Toc d6 dong giam dan
= Thé tich khi lwu théng?

FLOW

A
V_l/



So sanh PCV va VCV v¢i decelerating flow

= P, Flow gan nhu twong tu

o 30 n = :._J ™ s ?
E\T - £ ;;:-.....f...\...’.:::,....... “trong 1 nhip tho”

o ¢ b : = Khac biét “trong mot khoang
S - #1 -3 S thoi gian”
B 3___._/ S Ik o J R e VCV: dam bdo Vt, Paw thay doi
N e ] of  MAMGARGARS e P.khéng d6i, Vt thay d6i (qué
Lo A - = A\ thap & qud cao)...cé thé vi pham
: T /\ E / \ khuyén cdo clia ARDSnet
s ‘A ' \ B s / \,

Leeerberslprisiie 2 N, O, S




Khao sat str dung PCV (esteban. JAMA 2002;287:345)

Table 3. Ventilator Modes and Monitored Varlables on Days 1, 3, and 7 of Mechanical Ventilation In Patlents With an Exacerbation of
Chronic Obstructive Pulmonary Disease (COPD) or Acute Respiratory Distress Syndrome (ARDS)*

COPD ARDS
Day 1 Day 3 Day 7 - Day 1 Day 3 Day 7 |
(n = 5622) (n=283) (n = 85) (n=231) (n=174) (n=82)
Ventilator modes, No. (%)

AC 344 (65.0) 180 (63.6) 57 [67.1) 155 (67.0) 111 (63.8) 50 61.00
SIMVPS 50 (0.6) 32 (11.3) 0 (10.6) 24 (10.4) 20 (11.5) 5 (0.8)
PS 40 (7 6) 24 (8.5) 10 (11.8) 3(1.4) 6 (3.4) 3@3.7)
PCV 20 (3.9) 11 3.9 2 (2.4) 24 (10.4) 23 (13.2) 13(15.0)
SIMV 24 (46) 10 (3.5) 224 104.2) 4 (2.3) 22.4)
Cther 30 (8.5) 26 (0.2) 1(1.2) 15(6.6) 10 (5.7) 6(7.3

e Khao sat 361 ICU/20 quoc gia, 01/1998 — 03/1998
e Khoang 1/5-1/4 bénh nhan dung PCV, chd yéu trong cac bénh ly nang
e ..khdo sat nay thuc hién trudc khi cd khuyén cdo ciia ARDSnet



Thong so cai dat

= Ap suat dwong thd: P, (inspiratory pressure), P, (setting pressure)
» Thoi gian thd vao: T,
= Tan sO tho: f



Ap suat dworng tho

i oy = 25 o FD
PS =20cm H , PEEP =5 cm H=O

b

———— (= —— -
22 cm HaCr

Fressura (icm Ho00

P P atnm P atm

Extemal-PEEP

L Pp -6 cm Hz0O

Time - 1 1 1

Ap suét dwdng thé (airway pressure): ap suat cai dat, khong
thay doi trong thi thé vao

Ap suat xuyén phé nang = P, — P,
Co6 thé I&én hon P, — tang Vt khi bénh nhan

Ap suét phé nang (alveolar pressure): tang Ién tir twr trong thi
thd vao
Ap lyc day = Pi - totalPEEP

gang strc
Kho kiém soat Vt khi thé assisted PCV




Cai d3t P,

= Cai dat mo:
e 70% PIP & mode VCV (-PEEP) (Blanch. Chest 1993;104:904)
e 20 cmH,O (Marik. Chest 1997;112:1102)

=" Tinh theo compliance
e C: 20 ml/cmH,0
* Vt: 300 ml — Pi: 15 cmH,0

= C4c cAn nhac khac
e Khéng vi pham khuyén cdo Vt thap

 Twong quan vdi PEEP va mirc ap suat “an toan” (Pplat < 35cmH,0,
driving pressure < 13)

e Diéu chinh sau dé theo PaCO,



= P. turong doi
e P.=PIP — PEEP (thay doi PEEP — thay d6i PIP)
e May tho: Servo, BP

= P tuyét doi
* PIP cai dat so v&i ap suat khi quyén (thay d6i PEEP — khéng thay doi PIP)
e May tho: Evita



Cai d3t T, va hang sé thoi gian

= Hang sO thoi gian: ty 1é thay ddi (can
bang) ap suat theo thoi gian _owop o O
S A
m T =R*C ?j:.: i | E !
+ C:0.02 L/cmH,0 £ 2 Co
é T= O.ZS = | I I | [
* R: 10 cmH,0O/L/s Q E. aor Lo L |
N , ~ Y | ,
= T.> 31 (can bang ap suit 95%) g0 E E
e Du’b’ng tho binh thu’(‘)’ng: 1.0-1.5s ﬂu 1 2 '3 4 5
e Tic ngh&n dudng thd: 2-4s Time constants

e Giam d0 dan no (ARDS): 0.8-1.0s



Cai dat T, va trang thai zero-flow

CTTERTT s Zero-flow: cAn bang dp suat duong
- e ‘% 35 thé’-ép suat phé nang
‘K e 18 . Ché:m dirt the vao sém: giam Vt
= e Cham dirt tho vao muodn: tang MAP, khong
/ . 4 tang Vt
© 399 15 nghén dudng thd (R dai)

| " 19 .q khéng nén qua dai (> 1.2s)
1:1.2 . Gay & khi phé& nang, khéng chac ting duoc
/ I/m:\ 5 - Vt

a0l

Nhip th& nhanh: chap nhan Ti ngan
dé giam chéng may

A

(48 B BB &= (B (5B A

PATIENT CURVE NUMERIC TRENDS INFO SYSTEM
DATA DATA




Cai dat tin so tho

= Ty thuéc thong khi phut/théng khi phé nang, PaCO,
= Cai dat ban dau 10-20 lan/phut

= Anh hudng cda f 1én thdng khi phit/théng khi phé nang tuy thudc
. Caid3t: P, T,
e Co hoc h6é hap: d6 dan nd, strc can
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Ap suat duwong thé trung binh va
ap suat phé nang trung binh

=P =PxT +PEEP (1-T)
. IDalv = IDaw + VE (RE_RI)
= Tang tan soO tho: tang P, khong
ting P, — giam ap luc day,

-\‘1 llr'll { h"'-\-l|
Frn ' T, P «?
fronscrezp \_ | giam Vit

Extemal-PEEP

Time



Thong sé phu thudc

= Thé tich khi luu thong
= Thong khi phat/thong khi phé nang
= PEEP nOi sinh



Cac yéu to anh huwéong Vt

= Caidat: P, T, f (it dwgc quan tam)
* Bénh nhan: cac théng sé co hoc hd hap, gang stc



TIDAL VOLUME (LITERS]
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Anh huwéng cta f trén Vt

P, I.E khong doi

L o Anh hudng cla f trén Vt tly thudc d6
A ddn no va sirc can

* Cthap (dwong A): tang f it anh hudng Vt

e Ccao (duong C): tang f lam giam Vt (& khi
phé nang — tang iPEEP)

* R cao (duong B): tang f lam giam Vt (& khi
phé nang — tang iPEEP)
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Anh hudng ctia T, trén Vt
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INSPIRATORY TIME FRACTION

= p., f khéng doi

= Bénh phoi han ché (C thap): Ti
it anh hwong Vt (t ngan, zero-
flow som)

= Bénh phdi tac nghén (R cao): Vt
giam khi Ti virgt qud diém cén
bang (phu twong quan R, va Ry)



Prassure (cm HiO)

Row | L's)

Walume (L)

Anh huéng ctia ging sirc trén Vt

[Fresers s = Gang strc tao ra dp suat am
S pamive) (ol pasant oot trong m an gp hoi

Paw

= Ap suat xuyén phé nang/ap suat
day = P, — (P,) tdng dang ké
e Khong quan sat dugc trén may tho
 Tang dang ké Vt (dé vi pham khuyén

8 - A N cdo cua ARDSnet) — theo doi Vt

thuong xuyén khi bénh nhan ty tho




Anh huéng cta f trén V,

= Ting f rut ngan Te — ting
iPEEP, giam ap suat day osticive .~
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= Bénh phdi han ché':,téng f—
tang V¢ (t thd ra ngan)
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Obstructive

= Bé&nh phdi tac nghén: ting f >

tang V; rat it
* R2>25cmH,0/L/s, V¢ khong 1/
tang khi f da trén 12 |/
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Anh huéng clia T, trén V,
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Airflow obstruction
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Restriction
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Inspiratory time fraction
Inspiratory duty cycle
-Bénh phdi han ché : tang Ti khéng tang V¢
(néu da qué zero-flow)

-R=Rg, VE tang dan khi TilT o7

tién vé 0.5

-Bénh phdi tac nghén: tang Ti c6 thé lam SR W >
iy 2 2 -R<Rg: diem can bang léch trai

giam Vg(do giam Vt)




Anh huwéng cha f trén V,

= Tang tan so cé thé tang V,, giam Vt — tang thong khi khoang chét va
tang PaCoO,

® CS thé chap nhan tang f néu Vt khdéng gidm qud 25-30%
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Auto—PEEP (cmH,0)

Auto PEEP va f

= Bé&nh phoi han ché: tang f it
gay autoPEEP

OBSTRUCTIVE
= Bénh phdi tac nghén: ting f co
thé gy autoPEEP rat som (t
tho ra dai)

= Han ché autoPEEP: T, > 3t (rat
e khé dat trong COPD)
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Tom tat vé cai dat

= Cai dat P,
e 70% PIP hoac 20 cmH,0
 Vt (theo ARDSnet) +~ dé dan nd hé hé hap (compliance)
* Luu y: dam bao khuyén cdo Vt thap, driving pressure < 15 cmH,0O
= Caidat T,
* T6i thi€u: > 3 hang s6 thoi gian
e Toi da: dat duoc zero-flow
* Dam bao dong bo bénh nhan-may tho
" Tan so
e Ban dau: 10-20 lan phat
* T6i thiéu: > 3 hang s6 thoi gian (han ché & khi phé nang)
* Diéu chinh theo PaCO,
e Lwu y: theo ddi thay déi Vte khi tdng tan so



Hiéu qua sinh ly

= Giam ap suat duong tho téi da, = T6n thuong dudng dan khi do tdc
tang ap suat dwong thé trung binh do dong ban dau cao
— tang Pa0, * [t gap vai téc dd dong twong trng vdi P,

= Phan phdi khi dong du hon trén o=lemie

cac phé nang cé t khac nhau —»
giam V,/V;, giam PaCO,
= Tang dong bo bénh nhan-may tho
» Giam chan thuong khi (khi tho
ki€ém soat hoan toan)



Phan tich gép vé hiéu qua sinh ly va hiéu qua lam sang
(Rittayamai. Chest 2015;148:340)

A P/F ratio

A Afcnn awtomiol msooosssa

A 1CU mortality

PC-CMV VC-CMV Odds Ratio Odds Ratio
Study or Subg Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
23.37.1 Rando|  Esteban 2000 8 37 29 42 341% 0.42 [0.17, 1.08] — e
Esjeban 2000 Gritsan 2012 B 36 4 3. 253% 2.50 [0.68, 9.16) -
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Vallverdu 1954
Subtotal (95% Total (95% CI) 109 112 100.0% 1.01 [0.40, 2.51] B
| Total events 40 43
Hetarogenaily: Heterogeneity: Tau® = 0.42; Chi* =584, df =3 (F =0.12); I = 49% I i

0.01 0.4 1 10 100
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dyssynchrony index #4)

sevemr dyssynchmony index (34)

Dong bo may thé giira VCV va APC

(Figueroa-Casas. Ann Am Thorac Soc 2016;13:2207-2214)
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% Table 2. Breathing variables and different types of dyssynchronies
7 T Mode Volume Control Adaptive Pressure Control
+ Set Vr, ml/kg PBW 6 75 9 6 75 9
Breathing variables
Ve, mi 452 (103) 493 (90)* 570 (92)* 477 (91) 520 (81)* 591 (91)
it Vre, ml/kg PBW 76 (1.5) 8.2 (0.8) 9.5 [{].61}‘7 8.0(1.4) 8.7 (0.9¢ 9.8 (0.8)
} f, per min 26 (6) 23 (B)* 20 (5)* 24 B)* 22 (6)* 19 (5)
| PIP, cm H;0 18 (5) 19 (4) 23 (5)* 16 (4)F 18 (5) 23 (5)
PIP—PEEP, cm Hz0 11 (5) 12 (4) 16 (4)*7 9 3y 11 (5) 15 (5)
_ 1 I Peak Vi, L/min 46 (4) 47 (4)* 48 (4)* 46 (10) 48 (10) 54 (11
* ; s 0.83 (0.15) 0.90 (0.17)° 1.09 (0.18)" 0.84 (0.16) 0.96 (0.19* 1.14 (0.20)*
V4 n A N n N /7 ? o« \
So sanh mat dong bo bénh nhan may tho giira VCV va
— N ? V4 V4 V4
— . APC diéu chinh theo cac muc Vt tuvong ing
~ \ . ? ~N AN N v
Chuyén tu VCV sang APV giam mat dong bo nhwng tang
1 Vt 1 ml/PBW

1 1 1 1 1 1
VCEe WVCT7S VGO APCE APCTS APCH
mode and set Vo (mlkg PEW)



Tidal volume (ml)

So sanh Vt va bién thién Vt trong PCV (rittayamai. Aic 2017;7:100)
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= So sanh Vt va bién thién Vt trong
cac mode PCV
e Pong bd hoan toan: PC-CMV
* Pong bd mot phan: PC-SIMV
« Khéng dong bd: PC-IMV (APRV)

= Mode déng bo hoan toan giam
bién thién Vt nhwng cé Vt cao
nhat (twong &rng v&i ap suat
xuyén phé nang cao nhat)



Theo do6i bénh nhan tho PCV

1. Vt, nhat la khi th& assisted PCV
2.Vt

3.Vt

4. Ap lyc day (driving pressure)
Pi 10 cmH,0, Vt 400 ml, C 20 ml/cm H,O
DP =Vt + C=20cm H,0...kha cao so v&i murc an toan



PaCoO,

i tang

v 4

XU tr

(Ashworth. JCC 2018;43:169)

. No
Continue to

monitor patient
Decrease PaCO 1 by changing No
nonventilatory strategies B —
(goto Fig. 11)
Increase Respiratory Rate No

(goto Fig. 10) €

Initial Decision

Key
No =Red Line
PaCO:> 50-70 torr Yes = Blue Line
orpH < 7.2§ Next = Black Line
Is there a need to
decre ase the
PaCO;?

Yes

Increase minute

ventilation by
changing
ventilat or
settings ?

Yes l

Pris <25-30 em HO
or < desired P sy Yes Increase Tidal

or Ve<6-8 mlf kg —— Volume

or <desired V17 (goto Fig.9)

Buwéc dau tién can xac dinh: ¢cé
can xu tri tang PaCO, khong?
Noi chung khéng can xir tri tang
PaCO, nhe: PaCO, < 70 mmHg,
pH > 7.25

Giam PaCO,: tang VE hodc giam
VCO,, lay CO, ngoai co thé

Noi chung cac bién phap diéu
chinh may tho thuong kém
hiéu qua



4

Tang theé tich khi lwu thong

Key
No = Red Line
Yes = Blue Line

Next = Black Line

Check AutoPEEP before
increasing minute ventilation

Check patient -ventilator
asynchrony caused by
inspiratory time (oo short or

100 long.

Titrace PIP
decrease to
achicve Ppw: and

't

Increase tidal

-—

Increase Tidal Volume

Vi < 6-8 mitkg
o
< desired Vi

Yes *

Consider increasing or decreasing

PEEP 1o increase compliance

v

Is AvoPEEP
peesent?

Yes

e

Gio tw: Initial Decasion, Fig 8

Increase expiratory time by
either decreasing inspirstory

time , chunging I:E or
decreasing rate

No l(

Does inspiratory
flow return to zera
o does P = PIP?

—_—

Make inspiratoey slope
steeper (change from 50%
toward 90%)

4

If inspiratory flow still docs not

Pru <25-30 cm H:0;

o,
< desired Ppy
and < desired Vy

Yes ¢

Tiwrate PIP increase 1o achieve Vi
keep Py <25-30 cm H:O

volume
Titrate PEEP | Titrate PEEP
or 2 em H:0 decrease and
every 2 min observe Vi, Cas
while observing and Sp0,
Vi, Capand SpO;

Yes

—

>}

Is Total PEEP high
enough to cause
decreased compliance
or increased dead
space?

Go to: Initial Decision,
Fig8

No I

Is desired increase
i nupute
ventilation
achieved?

Yes

—

return to baseline, increase

inspiratory time: Check for AutoPEEP

Repeat ABGs after
30 min and re -
evaluate

—_

Go to: Initial
Decision,
Figs

Khéng nén dung tang P. la bién

phdp dau tay: cd thé gidm Vt
(néu gdy autoPEEP), co thé lam
tang driving pressure

Thuong xuyén do autoPEEP
Gilt mure Vt va Pplat trong gidi

han an toan



~n

Tang tan so thé

Increase Respiratory Rate

e Luuy may thd cai dat Tico dinh
— hay I:E c6 dinh
S -  Trén bénh nhan cd strc can

! duwong tho cao (t dai): tang tan
pn . s6 c6 thé gay & khi phé nang va

A RR = Tra Spinband — A RR by 2 BPMY T T,
With a0 4 RR and¥ Ty iou can do the following:
1 E

5 o | giam thong khi phé nang
“  Thudng xuyén kiém tra Vte va
::,ﬁfﬁ:;‘ Yes A RRby2BPM> TV T; a uto P E E P

pouse — monitoe for AutoPEEP
To increase the respiratory rate, shorien present?
or elimi I v and expiratory
pause.
May need to shosten inspiratory time to
prevent AutoPEEP created by an N
increased respiratory rate.
Are
inspiratory :
and Yes A RR by 2 BEMWY T Ty
expiratory — monitor for AutoPEEP
pauses
present?
Is desired :
G Initial No increase in Y Repeat ABGs Go lu:| |
Decision. (— minute _> after 30 min and —’ Decision,
Fig8 ntilation re-evaluate Fig
achicved?



Tom tat

= PCV cé vé phu hop sinh ly (hon VCV)
= Cho bénh nhan nhiéu freedom hon (trtr viéc cycle off)
= Cai dat phurc tap
e Khong cé hudng dan rd rang
 Nhiéu thdng sé phu thudc lan nhau
* Theo doi kho khan

e Bdo dong Vt thap/cao

* Kiém sodt ap sudt dudng thd ko chac an toan cho BN (P, # transalveolar
pressure)



Tom tat

= S dung PCV cho bénh nhan tac ngh&n dudng tho rat kho
khan (du c6 vé cé lgi trong phan phai khi)
* P. cao nhung Vt thap — ko cai thién toan ho hap
e Tang T, tan s6 co thé lam giam Vt
= C4 vé tot cho bac si, khdng chac t6t cho bénh nhan
e [t chdng may

e Hiéu qua lam sang khong r6 rang: khong dam bao duoc safe volume
range va safe pressure range
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