THO MAY

BENH MANG TRONG

Ths.BS. Nguyén Thanh Thién
Khoa HSSS - BV Nhi Dong 2




.+ 12 - 18 triéu tré sinh non/ nam (5 - 18%)

- Bénh mang trong:
. Corticosteroid tién san
. Surfactant sau sinh
. Hb tror hé hap

. Loan san phé quan phoi
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THO MAY

Nguyén ly: Cung cap mét ap lwc dwong, dwa mdt dong khi trong

mot thdi gian cu thé dé tao ra sw thay ddi trong thé tich phoi
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Cac yeu to anh hwéng

. Long ngwc qua mém déo

. Phoi ctrng

. Co hd hap yéu va chiu dwng kém

. Kiém soat hé hap chwa trwdng thanh

. Nhip th& nhanh, thé ngan

. Pudong thd nho, khang tré cao
- NKQ khéng bdéng chen

. Tré van dang tho



Mode thé phu hop

. Dong bd
. M& phdi va gitr phdi mé&

. Kiém soat thé tich muc tiéu

European Guideline Consensus - Update 2016:
. Théng khi v&i Ti ngan
- Tranh:

. Tang O2 mau, gidam CO2 mau, chan thwong do thé tich



Mode thé dong bd

. Tang sw dong bd gitra bénh nhan va may
- Cai thién Vt
. Cai thién khi mau

- Giam cbéng tho

. Tang sw thoai mai cho bénh nhan

. Gidm tiéu thu oxy cho hd hap

. Gidm nhu cau an than

. Gidm bién ddng HA va Iwu lwvong mau nao



+ § Cochrane
~ Library Analysis 2.3. Comparison 2 ACY |/ SIMV vs CMY, Outcome 3 Duration of ventilation (hours).

Cochrane Database of Systematic Reviews Resview: Synchronized mechanical ventilation for respiratory support in newbomn infants
Comparison: 2 ACY S SIMY v CHY

Chtcome: 3 Dwration of ventilation (howrs)

H H ilati H Mean Mean
'SynchrI:nlzgdfmechanlc?l ventilation for respiratory support ctudy or subgroup ACVISIMY oy S Weight S
in newborn infants (Review) N Mean(SD) N Mean(SD) IVFioed 95% C MFiced 95% C1

Greenough A, Dimitriou G, Prendergast M, Milner AD. Baurmer 2000 455 200 (403.2) 453 29532 (360) _i_ 308 % 480 [ 4447, 5407 ]
Synchronized mechanical ventilation for respiratory support in newborn infants. Beresford 2000 193|248 (151€) 193 1608 (220.8) - 519% 3600 [ -7395, 195]
Cochrane Database of Systematic Reviews 2008, Issue 1. Art. No.: CD000456. Chen 1957 31 156 (122) 3 243 (175) - 133 % 8600 -161.10, -1090 |
DOI: 10.1002/14651858.CD000456.pub3.

Cionin 1994 |5 19 (156} 15 moe 41% 34 ]

Total (95% CI) T4 698 - 100.0 % ( -34.78 [ -62.11, -7.44 |
Heterogeneity Chi* = 714, df = 3 (P = 007, IF =58%
Test for overzll effect £ = 249 (P=0013)

Test for subgroup differences Mot apolicable

Analysis 3.1. Comparison 3 AC PRVCY vs SIMVY, Outcome | Duration of weaning (hours).

> Reviews Synchronized mechanical ventilaf respiratory support in newbomn infants
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Mode thé dong bé: SIMV

Vt khdng dong nhat

Osorio et al, J Perinat 2005

Table 1 Ventilation and Gas Exchange
SIMV (1) SIMV-+PS3 cmH,0 SIMV (2) SIMV-+PS6 cmH,0
SIMV rate (/minute) 21.4+6.6 114+6.6 214+6.6 11.4+6.6
(Ve swv (k) 6.0+1.1 6.0+1.0 6.2+1.1 S6=11r )
N Vr spont OF Vr spont+ps (ml/kg) 2.7 (13_38) 3.5 (28_51)§ 24 (13_42) 4.2 (30_73)§ Yy
Ve (miminkg) 217+59 251 £59* 214+ 61 275+ 74*
Py mean (e, 0) 6.0+1.0 6.4+1.0* 59+1.0 7.1+1.0*%
RR a1 (b/minute) 51.5+13.9 59.3+9.0° 485+12.8 583+11.17
Sp0, (%) 93.3+2.3 92.1+1.8 93.3+2.7 93.1+2.5
TPCO; (g 56.2+11.3 57.8+12.0 57.5+11.7 57.1+12.4
FiO, 0.27+0.06 0.28+0.06 0.28+0.06 0.28+0.06
*»<0.05 vs all others,
"9<0.05 vs SIMV (1) and SIMV (2);
*p<0.05 vs SIMV (2) by repeated measures ANOVA.
%<0.05 vs all others by ANOVA on ranks.
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Mode thé dong bé: Vt & cdng the

P xuyén phoi
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Non-Homogenous Aeration in RDS
Volutrauma Recruitment/ de-  “Atelectrauma”
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Cochrane 2012: chwa c6 bang chirng da vé mirc PEEP

thich hop cho RDS

Mét sb tac gia: PEEP 5 - 8 cmH20

Keszler M.
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Khi phoi mé, thédng khi xay ra trén nhanh thé ra cua
vong ap lwc - thé tich
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PPV - Open Lung PPV - Conventional

Van Kaam et al. Pediatr Res 2003; 53:245-253



Kiém soat the tich muc tiéu

Tal sao?
. Chan thwong phdi do thé tich
- Thong khi qua murc

. CO2 qua thap hay qua cao déu gay ton thwong nao

18



TON THUONG PHOI DO THO MAY:
VOLUTRAUMA, NOT BAROTRAUMA

Thr nghiém thé may - -
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Vt 6n dinh hon

trong kiéu thé VG

Volume Guarantee:
Stability of Tidal Volume and Incidence of Hypocarbia

Pediatric Pulmonology 38:240-245 (2004)

Martin Keszler, mp* and Kabir Abubakar, mo

Vt: o thap = binh thwéng m cao
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Tac dong bat loi caia CO:

PaCO, < 35 mmHg co nguy co bal nao cao hon so voOi
PaCO, =2 35 mmHg (RR 2.9; 95% Cl 1.6 — 5.5; P 0.0001)

Collins MP et al, Pediatr Res 2001
PaCO: < 30 mmHg trong 48 gi®» dau sau sinh tdng nguy
co IVH nang hoac PVL (OR 2.38; 95% CI| 1.27-4.49;
P 0.007)

Ericsson SJ et al, J Pediatr Child Health 2002

PaCO- 55 - 65 mmHg trong 7 ngay dau sau sinh cé anh

hwédng xau dén phat trién than kinh Itc 18 - 22 thang tuoi
Thome UH et al, Biol Neonate 2006
PaCO2 cao hoac dao dong nhiéu gay IVH nang
Fabres J et al, Pediatric 2007
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Kiém soat thé tich muc tiéu

Neonatology 2011;100:219-227
DOI: 10.1159/000326080

9 nghién ctru, so sanh VTV va PLV/

Volume-Targeted versus Pressure-Limited
Ventilation for Preterm Infants:
A Systematic Review and Meta-Analysis

Két qua: cai thién
. T vong hoac BPD (RR 0.73, 95%CI 0.57 — 0.93)

- TKMP (RR 0.46, 95%CI 0.25 — 0.84)

- Thdi gian thd may (giam 0,8 ngay, p = 0.05)

- Tinh trang ha CO, mau (RR 0.56, 95%CI 0.33 — 0.96)
- IVH hoac PVL (RR 0.48, 95%CI 0.28 — 0.84)
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The tich khi lwu théng

Cé4c yéu td anh huwdng Vit
Pl (AP)

- Compliance & Resistance — Ti



Vt toi wu

Trong RDS: Vt = 3ml/kg gay phan ng viém & phdi nhiéu
hon Vt = 6ml/kg

Lista et al, Pediatr Pulmonol 2006

ILS8 TNF a
ng/ml ng/ml
40,00 0.55+
= 0.5
35.00+ 0.45-
30,00 0.4+
25,00+ 0.354
0.34
20,00+ OVG5.0 OvVGS.0
VG 3.0 gl VG 30
15.00- ' 0.2- 3.
10.00- 0.154
5.00 el
o 0,05+
0.00- 0-
1 3 7
Days of lifs ;
* p<0.05 VG 3.0 vs VG 5.0 group Sl o p<0.05 VG 3.0 vs VG 5.0 group Days of life
Fig. 1. Levels of tracheal IL 8 on days 1, 3, and 7 of life (values Fig. 3. Levels of tracheal TNF-« on days 1, 3, and 7 of life (values

expressed as medians). *P < 0.05, VG 3.0 vs. VG 5.0 group. expressed as medians). *P < 0.05, VG 3.0 vs. VG 5.0 group.



Vt toi wu

V't 4ml/kg lién quan dén tdng cdng thé nhiéu hon so voi
Vt 5ml/kg hoac 6ml/kg

TABLE2 PTPdi Results According to VT Level Patel et al, ADCFN 2010
PTPdi, Mean =% SD, cm H,0.s/min

Baseline 4 mL/kg? 5 mL/kg® 6 mL/kg?

Overall 158 + 70P 220 = 91b« 174 *+ 68<¢ 141 = 484
SIMV 173 = 88¢ 237 = 100ef 180 =78 147 = 51f
ACV 144 * 479 203 + 829h 168 * 59 135 = 470

a VT level.

b P <.001.
<P =.003.
d P < .001.
ep= (038.
fP = .005.
9p=01.

h p=005.




Twong quan thé tich - ap lwc

-1 Zone of overdistensiop

Volume

Zone of
Derecruitment/
atelectasis

Pressure

Figure 2: Theoretical “safe zone" in a static pressure volume loop between tidal
derecrutment/recruitment and overdistension.



Compliance & Resistance

C = AV/ AP
R = AP/ Aflow

TABLE 44-1 _ung Volumes ana Mechanics of Well and Sick Neanates

Measurements Units Normal RDS BPD
Tidal volume mL/kg -7 4-6 4-7
FRC mL/kg 25-300 20-33 20-30
Compliance mL/em H;0) -2 0.3-0.6 0.2-0.8
Resistance em H,(/L/sec 23-30 6-160 30-170

FRC, Functional residual capacity.
Data from Choukroun et al, 2008 Cook et al, 1957; Gerharde and Banealari, 1980; MeCann et al, 1987,

Polgar and Promadhat, 1971; Polgar and String, 1966; Reynolds and Etseen, 1966,



Hang so th&i gian va Ti
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Tan so tho’

Nhip tho cai d 3
Nhip thé cai dat
(lan/phut)
Nhip thé cung cap
(lan/phut)

% duwoc khoi phat
nhipthc’)’ (SD)
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Tan so tho’

Nhip the cai dat

. Qua cao: BN khdng c6 co hdi thé — Tang sb lwong
nhip thé khéng trigger

. Qua thap: dao ddng qua murc thong khi phut va oxy

hoa trong nhirng giai doan ngwng thé



Cai dat ban dau

- Mode A/IC + VG

- Vt=4 -6 ml/kg

- PEEP =5-8 cmH20
+ Ti=0.3-0.35s

. RR =40 lan/phut



- SpO2 =90 - 94% (European Guideline Consensus -
Update 2016)
- PaCO2 =45 - 60 mmHg (pH > 7.2)



Sw oxy hoa

MAP = PEEP + [K x Pi x Ti/ (Ti + Te)]

T T T > Time
0 1 2
Seconds

Reynolds EOR

END EXP.
PRESSURE

Carlo WA, Greenough A, Chatburn RL

’ . v
' Q s Z ,/
' - - |
: 1y .
Mean ° 1
Airway a
Pressure g 104
5 \ / =
E ‘ ’ l//il “ | °
| sy, :
PEAK INSP. " Gt IRl }
PRESSURE




MV =VIXxF
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Tang RR: Ti ngan

Thi hit vao khong
hoan toan

<Giém Vi Giam MAP

Q CO2 méu> Gém O2 mau

Carlo WA, Greenough A, Chatburn RL




Tang RR: Te ngan

Thi thé ra khéng

hoan toan
1
Bay khi
Giam Giam
MAP cting
lwong tim

: , Tang O2
U CO2 mau MAU

Carlo WA, Greenough A, Chatburn RL



Pieu chinh khi mau

O2:
- MAP:
.+ Giam Oz mau: wu tién tang PEEP
. Tang Oq2: wu tién giam PI (chu y Vi)
. FiO2: han ché tang
COg:
- VLt (PI), chuy PEEP
. RR: néu khong tw thé



Theo doi va cal may

A/C:

. Khéng giam nhip thé (RR back-up)
. Giam FiO2

. Giam dan PI, sau dé PEEP

SIMV:
. Giam FiO2, RR, P



THO MAY CAO TAN

Vung gian n®

\Vung phoi xep




Thé may cao tan

MAP

Amplitude

Frequency

Th& may cao tan = CPAP + rung

- MAP — O>
- Amplitude, frequency — CO2




M& phoi va MAP toi wu
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Cai dat thong so ban dau

MAP:
Cai dat cao hon MAP may thuwong 1 - 3 cmH20
Nghiém phap mé phdi
. Tang MAP 1 - 2 cmH20 méi 3 phat, gidm dan FiO2 dén
khi < 30%
. Gidm MAP dan dén khi SpO2 < 85% (P dong) — tang
FI1O2
. M& phdi lai
. Cai MAP cao hon P dong 2 cmH20



Cai dat thong so ban dau

AMPLITUDE:
. Cai dat khoadng 1,5 lan PIP (may thworng) hodc 2 lan MAP
. Danh gia sy rung cuta l16ng nguc

- Danh gia khi mau

TAN SO: 10 - 15 Hz

X quang phdi sau 30 phuat; vom hoanh & lién swdn 8 - 9

Khi mau sau 1 gio



Pieu chinh khi mau

J------

\ pressure

Tidal volume

Airway pressure
amplitude (power)

Frequency

TtAmp — tVt = |CO>

|[F—=1Vt— |CO2



Theo doi va cal may

Giam FiO2 trwéc khi giam MAP

Khéng diéu chinh F néu khi mau 6n dinh
Gidm MAP méi 1 — 2 cmH20 — dén 8 — 10 cmH20
(TKMP: wu tién giam MAP hon FiOy)

Gidm amplitude mdi 2 — 4 cmH20 — dén 20 — 25 cmH20

Néu 6n dinh: déi may thworng hodc rat NKQ, thd NCPAP



TOM TAT

. Hiéu rd sinh ly bénh va sinh ly thd may
. Chon kiéu thé phu hop

. Han ché ton thuvong

CAl MAY CANG SOM CANG TOT!
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