Thong khi nhan tao
o tré so sinh




Muc tiéu cta ho tro hd hap

« Cung cép oxy mau va théng khi toi wu.
« Giam cdng hd hép.

« Han ché ton thwong phoi



Dich thong khi

® Mdac Oxygen mau an toan: SpO2 tr 85 -93%
®* PaCO2 chap nhan (40 — 60 mmHg)

Thay déi tuy theo bénh Iy phoi
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Oxygen mau

Table 2. Summary of recent observational studies showing the potential benefits of lower SpO, targeting

Reference . Studygrowp  Oxygensaturation_ Survival
A s T Tl by i TATIEES COMPArEd L ST

Tin (2001) [22] =27 weeks’ low: 70-90% 53% 18% 6%

gestation high: 88-98% 52% 46% 27%
, ' ‘ p<0.001 p<0.001
Sun (2002) [23] =<1,500¢g low: <95% 83% 27% 10% 4%
o high: >95% 76% 53% 29% 12%
: ' p<0.0001 p<0.0001 p<0.0002
Anderson (2002) [24] =<1,500¢ low: <92% _ 2.4% 1.3%
>2 weeks old high: >92% 5.5% 3.3%
p<0.001 - p<0.0001
Chow (2003) [25] 500-1,500g low: 85-93% 88% ' 25% ' 0-1.3%
) high: 90-98% 81% 12.5% "~ 44%

- p<0.01 p<0.001




Mechanical Ventilatiol

Ton thwong phoi /\

Biochemical Injury<-—>BlophysIGal Injury
. sh*eaT

. overdrstentlon

» cydlic stretch

« Yintrathoracic pressure

1

+ $alveolar-capillary permeability
+ ¢ cardiac output
« $ organ perfusion

0«’*—:

« Chan thwong

- Barotrauma: ap lyc, thé tich

> Ng ddc oxy
> NT phoi do thé may
> Qua gian phoi

 Hau qua:

> Sang chan vat ly, \ /

> Hién twgng viém (thd may

. Distal Organs
kéO dél), * tissue injury secondary to inflammatory
mediators/cells
> Tai tao td chirc (Bénh ph6| » impaired oxygen delivery
* bacteremia
man tinh) l

Slutsky and Tremblay. Am J Respir Crit Care Med 1998; IEYSRNFARIWES MSOF
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Céc yéu to anh hwdng dén
kiém soat thong khi

« Kiém soat the
 Tinh chéat co hoc phébi
« Trao déi khi

« Ton thwong phoi




Co hoc phdi

« Stre can (R)
> Tré so sinh: Dwéng kinh khi phé quan rat nhé

« Sirc can duong tho cao, dac biét cé6 NKQ
« Dé bj tdc nghén: +++

Normal Edema Resistance Cross-
1 mm 1 sectional

Anh huréng béi: ” (Gl e

Tong dién tich cat ngang Infant T16x V75%

Chiu dai duomg thé

Murc luu lugng

Mat dé va do quanh cta khi

Adult 13x 144%




" D6 dan hoi hé hdé hap:
— D6 dan héi cta phoi tré so sinh
Binh thwéng 0.003-0.006 L/ecm
H,O
SHH: 0.0005-0.001 L/cm H20
— Dj gidn né cha lbng ngue cao:
So sinh: CIn=3-6*Cphdi

9 — 12 thang: Cin= Cphoi AV
Co hd hap dé mét méi (hét nang AP

lwgng nhanh va thiéu sgico tup "

1) Volume Change =
Pressure Difference x Compliance of the Balloon



Hang so théi gian (time constant)

» Téc dd lam day phé nang clia méi mét don vj
phdi duwoc goi la hang sé théi gian
— Time constant (TC)= Dd dan hdi x src can

— Thoi gian thé ra (TE) can gap 3 lan TC dé tranh & khi phoi
(bay khi)

TC=C*R

Te=3*TC




PHOI BT MANG TRONG H/C HIT

Po dan hoi (C) ml/lcmH20 4 <1 3
Strc can (R) cmH20/I/s 30 60 120
Hang sb t/g (TC) giay 0.12 0.06 0.36

T/g th& ra (TE) giay 0.45 0.18 1.0



BENH MANG TRONG
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NGAT, SOC, NHIEM TOAN

Tré so’ sinh du thang




Bénh mang trong Cham tiéu dich phéi

¥




[ FoNcTION DU sunFAcrAm]"

STABILITE ALVEOLAIRE
HOMOGENHEITE

DIMINUTION DU TRAVAIL RESPIRATOIRE
PROTECTION OONTRE L'OEDEME

DEFENSE CONTRE LWNFECTION

SYNDROME DE DEFCIENCE |

ATELECTASES
OEDEME
SHUNT INTRAPULMOI 'AIRE



Phoibinh thwwo'ng, thanh Xep phoi toanbd, tham nhép
mong t/b viém, thanh diy, mang
trong.




Hau qua cua thieu surfactant

» Thiéu surfactant = giam dé dan hoi phoi

+ Giam dé dan héi phoi = xep phé nang va
mat thé tich can chirc ndng ( FRC)

« Mat FRC = Réi loan trao doi khi (mat can
bang V/Q)

« Méat can bang V/Q = giam b&o hoa 6xy va
suy hé hap



PIEU TRI SUY HO HAP CAP SO’ SINH

Trong nhirng nam 2000:
Ti 1é phoi man tinh=26% < 1500g
Lee, Canadian Network, Pediatriecs 2000

1950 1960 1970 1980 1990




> Néu Pg,< 50 mmHg khi FiO2 = 40%:
CPAP (hoac) dat NKQ va bom surfactant
som.

> Chi dinh théd may khi thé CPAP véi Fig, >
0.7

> Surfactant trong 12 gi& dau sau sinh, cach
6 gio khi Fig, > 0.3-0.4.



DICH THONG KHI:

—Han ché chan thwong phoi:

* St dung PIP thap nhét.

* PEEP trung binh (4-5 cm H,0)

* Mirc PaCO2 cho phép (Paco, 45-55 mmHQ)
— Mdrc Oxygen mau an toan: SpO2 tw 85 —93%
— Han ché dung gidn co do khé cai may.



Tang ap lwe phoi & tré so sinh

* Hoi chirng 1dm sang lién quan té&i cac bénh phdi,
hoac v6 can

« Tan suéat: 2/1000 tré sinh ra séng?
« Tylétlrvong: 11% - 48%%3
« Ghi nhan tang ap lwc phéi va mach khéng 6n dinh

« Thiéu oxy do shunt phai-trai tai 16 bau duc (FO)
va/hoic con éng DM (PDA)



Nguyén nhan tang ap
dong mach phoi







1T PVR
SVR {

Mach phéi Tim

Thay doica T SHUNT TRAI PHAI
trucy varkha QuA ODM VA FO

nangidap
PNng

Hypoxia, hypercarbia, acidosis

Phoi
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MUC TIEU

Téi wu dung tich phdi, tranh théng khi qua mac
hodc khéng du.

« Cung cép O,: Pay, = 80-100 1.2

» Duy tri nhiém kiém nhe: pH = 7.5 - 7,6, tranh
toan maus3 (tan sb thé, ap lyc, bu kiém bang
NaHCO hoac THAM)

» Trénh Pacg, thap (<20 mm Hg) --- géy co
mach nao.

+ Giam thiéu nguy co lién quan téi thé may!4
« Danh gia va lam téi wu hoat déng cua tim!?

« Pat dwoe gian mach phoils



Vung cang
qua muc

Hai kiéu ton thwong trong thé
may
Dung tich thé thap lam
kéo rach thanh phé nang
Dung tich thé cao lam
cang - Chan thwdngdo
dungtich



Lam t6i wu dung tich phoi:

|




BENH PHOI MAN TINH

« Nwéc dang phat trién:

. BPD-28: <1000g: 50% ; 1000-1249g: 8%:
1250-1499qg: 2.3% (Indian Pediatrics Feb 2002)
> Ti |é tlr vong trong ndm dau cao ( do suy hd hap, nhiém
khuan mau...): 11-73% (23%)
> Nhiém trung phoi thwdng xay ra sém va nidng hon, nguy
co nhap vién la 45%, trong dé bénh ly phoi 22%.

» Tang nguy co cham phat trién thé chat va tinh than.



SINH LY BENH

— Chan thuwong thé tich: Lam dd gian né ciia mé phdi giam,
lam tang do dan héi clia dwérng dan khi.

— Oxy mau tang: thiéu kha nang chéng gbc oxy héa.

— Nhiém trung: Thay doi kha nang lam sach dwérng thé, tham
nhap bach cau.

— Qua trinh viém: hé thong chdong oxy héa, tiéu protein giam

— Tuédi thai cang nhé tinh thdm clia phé nang — mao mach can

tang.



Thé may & tré non thang
va bénh phéi man tinh



Thong s6
(95% CI)

PaCO, caon
>50 mm F
40-49 mm
<40 mm K

Yéu to nguy co

N Relative risk
hat tai 48 hodc 96 hr
g 21 Reference group
HQ 52 $535:£0105:1290,)
g 46 1.45 (1.04, 2.01)

Kraybill et al., J Pediatr 115:115-120, 1989



Thong s6 N Relative risk
(95% Ci)
PaO, cao nhat tai1 48 hoac 96 hr

<70 mm Hg 30 Reference group
70-80 mm Hg 23 0.80 (0.60, 1.07)
81-100 mm Hg 37 0.90 (0.72, 1.13)
> 100 mg Hg 29 0.76 (0.57,1.01)

Kraybill etal., J Pediatr 115:115-120, 1989



Odds Confidence

Ratio Interval

VE Index < 0.15 3.1 1.4-6.8
a/A Ratio <0.15 2.2 1.01-4.6
PaCO,, thap(< 29 vs 40) 5.6 2.0-15.6

(30-39 vs >40) 33 1.3-8.4
Can nang luc sinh < 1000 gr 5.1 2.4 -10.7
Suy thal 4.4 1.7-114

Garland et al. Arch Pediatr Adolesc Med 149-617, 1995



PIEU TRI BENH PHOI MAN

. Phong tét hon la diéu tri

> Str dung oxy hop ly, tranh méi trwérng nhiém ban.
Tranh cai oxy qua sém ( bu kém, cham I&n, co that
phé quan, ting ap dong mach phoi)

> Nubi dwéng téi wu.
> Thudc gidn phé quan hay lgi tiéu.
> Tranh dung steroid mudn nhét co thé.

> Nghién ctru thir nghiém diéu tri :Enzyme, Gene,
Cytokine, Antioxidant, Antiprotease, ghép phéi.



Chirc ning phdi trong phoi man

—Ton thwong phéi khdng dong nhat, dd dan hoi
phoi gidm, time constant khac biét nhau & nhirng
ving phéi khac nhau, FRC thép,

—Tang strc can phoi, ting xuét tiét.

—Tang strc can déng khi thé ra ( co that phé quan
va mén sun thanh quan)

~Tang cdng hé hap, bay khi, ting phan (rng cla
dwdng hd hap.



Dich thong khi
pH > 7.25, PCO, 45-70, PO, 60-80

> Mirc PEEP cao thwong cé ich (4-7 cm H,0)

> Tl va TE dai, véi tan sb thap.

> Chép nhan tidng CO2 va nhiém toan hé hap
con bu nham tranh tang tdn thwong phoi.



Phong bénh phoi man

* Chién lwvgc théng khi:
> Han ché d&t ndi khi quan, thd
> Chi dinh dung CPAP s&'m
> Théng khi nhe nhang
> Cai may som
 Chién lwoc dwoc hoc:
» Steroids trwédc sinh
> Vitamin A
> Khac

« Diéu tri khac: déng OPM, chéng nhiém khuan
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Chién lwoc thédng khi phong bénh
phoi man tinh

Han ché chi dinh théng khi nhan tao

Vt nhé nhét c6 thé,

Ti va Te du

Mirc PEEP trung binh di phong phé nang xep vao

cudi ky thd ra va duy tri thé tich phoi toi wu

S dung sém hodc phéng bang surfactant

Chap nhan mirc paCO2 cao

Cai may tich cyc (Aggressive weaning from
assisted ventilation)

Chuyén thé HFO néu cé hdi chirng khi phé thiing.



CPAP SOM SO SANH THO MAY

CPAP Tho: may.
thwong
Jui P
N=67 N=56

SHH thé may (%) 40 84 <0.01
NKQ (%) 65 93 <0.01
Tir vong (%) 22 27 NS

0, - 36 tuin (%) 12 32 <0.05

XHTNT> 2 (%) 16 38 <0.01



Lindner et al. Pediatrics 103:961, 1999




CPAP & 1rE 15kG

CP Churng p
value

n=59 n=57
NKQ (%) 14 65 <0.001
Surfactant (%) 12 40 <0.001
Thé may (ngay) 2 6 <0.05
Oxygen (ngay) 2 4 <0.01
O, - 28ng (%) 0 11 <0.05
O,-28nghoac TV (%) 3 16 <0.05
o Pdls KilerKk anchde\KIek:) 3 3! 0.25



Percent (%)

100 —@ -Tho may
0) - 28ngay hoac TV

7S
‘ N
50 Ry
25 %
L _
0
Chirng CPAP

de Klerk and de Klerk. J Paedr Child Health 37:161:201



Thong khi nhe nhang

- Théng khi thwéng qui -Thong khi ho trg toi thiéu
(PCO2 binh thwéng) (PCO2 cao cho phép)
PCO, goal: <48 rmmHg PCO, goal: > 52 mirnrig
PaO, goal: 50-80 mmHg PaO, goal: 50-80 mmHg
O, sat goal: 88-95% O, sat goal:  88-95%

pH goal: 27.20 pH goal: 37.20

Carlo etal. J Peadiatiz141: 370-4, Sept 2002



Théng khi
Téi thieu Thwéng qui
(N=109) (N=111)

T vong, CLD (%) 63 68
T vong (%) 23 22
CLD (%) 52 60

RR CI

0.92 (0.76-1.12
1.06 (0.65-1.74)
0.88 (0.67-1.14)



Thoéng khi
RR CI NNT
Toi thieu Thwong qui

CLD hoac TV

501-750 gm (%) 68 86 0.79 (0.65-0.96)* 6
Thdmay36t(%) 1 18 0.09 (0.01-0.67)* 7
O,/CPAP/TM

36 tuan (%) 47 57 0.83 (0.60-1.13) —

*p<0.05



Chi dinh théng khi nhan tao

INIENCHUERNEMISENG:

5 SHH: rat 16m long ngwe (lién swén, dwé
b& swon, trén mii we) nhip thé nhanh (TS
> 60-70/min)

5 Tim trung tadm (SpO2 <85%) v@&i thé oxy
hodc CPAP voi FiO, > 60-70%

1 Con nging thé khéng dap trng diéu tri
(nhw: theophylline, caffeine, hoac CPAP)

s Sau phau thuét, dj tat dwdng thé...



. Tiéu chuan can lam sang:

Tang CO2 nang: PaCO, > 60 mmH
suy h6 hap som, SHH éang dt> 70-80
mm Hg kem theo pH < 7.20

» Thieu oxy néng: PaO, < 40-50 mm H
¢ tré dang thé oxy hoac CPAP véi FiO,
> 60-70%



9JA Z AV YA o)A
[) ° DID » A D -

D O O D 0
Con ngirng the 0.25 5 12 3 4 30 0.35
(10009)
H/c SHH 0.9 6 20-25 4 14 50 0.4
(1500 g)
TKMP 0.5 6 14 0) 4 80 0.2
(20009)
Suy tim 0.4 10 14 0-2 4 40 0.3
(30009)
H/c Hit, TADMP 1 15 30 2-4 17 60 0.5

(35009)




THAY DOl THONG SO MAY

Nguyén tac:
*Mbi thay doi thong s6 may thé can dwgc danh gia va kiém
tra khi mau.

‘May thé ap lyc: PIP thay doi 2 cmH20/1an, PEEP: 1 -2
cmH20/lan, TS: Sl/phuat/lan

*Thé mode Thé tich: dit Vt= 10 — 15 ml/kg, tdng hodc gidm
Vt moi lan 5 ml

-Tgr:g FiO2 dén 0.6 trwdre khi ting MAP,giam FiO2 tir 2-5%
maol 1an.
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Time {seconds)

MRS Is the average of pressuras
fournd im thae shadaed area




. GIA TRI PiCH (Khi mau)
— SHH: o}) > 7.25 - 7.45, PCO), 40-55, Pz0), 50-70
mao mach (PO2: 35 — 50)
— Phoi mén: ¢} | > 7.25, PO, 45-70, PO, 60-80

— Tang ALDMP: o] 7.45-7.60, »©0, 80 - 70, PO, 80-120



Piéu chinh cac théng s6 may theo
gia tri dich.

Thong sO
AN PIP
A PEEP
A TS

A Ti (& LE)
A FiO2




Tang PaCO2 (>55 mmHg) Tang TS may

(néuTi & Te qua ngin )
Ting PIP
C6 thé giam PEEP

(néu>5 cm H20)
PaCO2 thap hay BT Giam PIP, giam TS
Pa02 thdp Tang Fi02
Téang Paw
(ting PEEP, Ti, PIP hoic
flow)
Pa02 cao Giam FiO2
Giam PEEP




Phu thudc vao bénh ly nguyén phat

— Vd: VFQF cai may sau nhiéu ngay, SHH c¢6 bom
surfactant cé thé cai ngay sau 1-2 ngay.

Theo ddi tinh trang tré dap &ng vé&i gidm céac thdéng sb6
Tré “on dinh”

Dinh dwéng tdi wu



Giam ap lyc < 15 - 18 cmH20,

FIO2 <0.30, (khi PIP du thap, giam FiO2 tir 0.7 xubng
0.4. (duy tri MAP va V/Q matching phu hop cé thé cho
phép giam FiO2).

TS <15

Thé CPAP qua NKQ trong 30 phut (virgt dwgre sire
can 6ng NKQ)









