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Chwong 1:

HOOMAN POOR - BASICS OF MECHANICAL VENTILATION

CO' HOC HO HAP

Hiéu vé thé may phai bat ddu bang viéc xem xét
sinh ly va co hoc cia nhip thé tw nhién binh
thwong. Thé tw nhién dwoc dinh nghia la sy di
chuyén ctia khéng khi vao va ra khéi phoi do két
qua cia cong viéc dwoc thuc hién bédi co hdé hap
clia nguoi d6. Théng khi ap lwc dwong, mat
khac, dwoc dinh nghia 1a sy di chuyén ctia khong
khi vao phdi bang cach 4p dung 4p lwc dwong vao
dwong thé thong qua 6ng ndi khi quan, 6ng mé
khi quan hodc mat na khong xam l4n.

Thé tich phoi

Phdi nidm trong modt khoang ngwc dwoc bao
quanh bdi thanh nguc. Khoang 4o gitra phdi va
thanh nguwc dwoc goi la khoang mang phoi.
Phoi, bao gbm cac mé dan hoi, cé xu hwéng co
vao bén trong, va thanh ngwc c6 xu hwéng hwong
ra ngoai. Néu phéi dwoc 14y ra khdi khoang nguc
va khong con bi anh huwdng béi thanh nguc hay
khoang mang phoi, ching sé xep nhw mdt qua
béng xi hoi. Twong tw nhw vy, loai bo phoi khéi
khoang nguc sé khién thanh ngwc, khong con bi
anh hwong béi phoi hodc khoang mang phai, di
ra ngoai. Sw cin bang dat dwoc gitra tinh dan hoi
cia phéi hwdng vao trong va tinh dan hoi cua
thanh ngwc hwéng ra bén ngoai xac dinh thé tich
phéi khi thé ra. Do sy két hop ctia phdi va thanh
nguec, ap lwc trong khoang mang phai, dwoc goi la
ap lwc mang phéi (Ppl, pleural pressure), nho
hon 4p lwc khi quyén khi thé ra. Ap luc mang
phoi dwéi khi quyén nay ngan khong cho thanh
nguc hwéng ra ngoai va phoi khong bi xep xudng
(Hinh 1.1).

Khai niém chinh # 1

Can bang gitra d6 dan hoi ctia phdi vao trong
va do dan hoi cia thanh nguwc xac dinh thé
tich ph6i khi thé ra
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Hinh 1.1 Thanh ngwc dan hoi hwéng ra ngodi va
phdi dan hoi hwéng vao trong. Do cdc lwc doi ldp
nay, khoang mang phdi cé dp lwc dwdi dp lwc khi
quyén vao cudi thoi gian thé ra.

Ap lwc xuyén phéi

Doi véi mot thé tich phdi nhit dinh & trang thai
can bang, cac luc ddy cac thanh phé nang ra bén
ngoai phai bang cac luc ddy cac thanh phé nang
vao trong. Lwc mé rong ra bén ngoai la ap lwc
phé nang (Palv, alveolar pressure). Cac lwc bén
trong lam xep 13 dp lwc mang phéi va ap luc co
dan hoi phoi (Pel, lung elastic recoil pressure).
Sw khac biét gitra ap lwc phé nang va ap lwc mang
phéi, dwoc goi 1a ap lwc xuyén phéi (Ptp, trans-
pulmonary pressure), bang va ngwoc lai voi ap
lwc co dan héi phoi cho mot thé tich phéi nhat
dinh (Hinh 1.2).
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p(p = palv =4 ppl

Hinh 1.2 (a) O trang thdi can bdng, téng ctia cdc
Iwc hwéng ra bén ngoai (mé réng) phdi bang téng
ctia cdc lwc hwéng vao trong (xep) cdn bdng nhau.
Do dé, dp luc phé nang bang téng dp luc mang
phéi va dp lwc co dan hdi phdi. (b) Ap luc xuyén
phéi la sw khdc biét giita dp lwc phé nang va dp
Iwc mang phéi. N6 bang va ngwoc lai véi dp lwc co
dan hoi ctua phdi déi véi mét thé tich phdi nhdt
dinh (Pyp = Per).

Ap lwc xuyén phéi xac dinh thé tich phéi. Ting ap
lwc xuyén phdi lam tang ap lwc ra bén ngoai cla
phdi, din dén mot thé tich phdi lém hon. Do do,
phdi c6 thé dwoc bom phdng bang cach giam ap
lwc mang phdi, nhw xay ra trong nhip thé tw
nhién, hodc do tang ap lwc phé nang, nhw xay ra
trong thong khi ap lwvc dwong (Hinh 1.3).

Khai niém chinh # 2

e D& lam phong phdi, Py, phai ting

° Ptp = Pav— Ppl

eDé ting Py, gidm Py (thd tw nhién) hoic
tang Pay (thé ap lyc dwong)

Mo6i quan hé gitta 4p lwc xuyén phoi va thé tich
phéi khong phai 1a tuyén tinh, ma la dwong cong,
vi khi thé tich phdi tang 1én, phéi tré nén cling
hon va it gidan n& hon. D6 13, sv gia tang 1én hon
cta ap lwc xuyén phdi chic chan 1a can thiét dé
dat dwoc mic ting twong tw vé thé tich phdi &
mic thé tich phdi cao hon so véi mic thé tich
phéi thdp hon. Twong tw nhw vay, ting ap luc
xuyén phoi theo mdt mirc cai diat sé dan dén ting
thé tich phéi 16n hon & mic thé tich phdi thip
hon so véi thé tich phéi cao hon (Hinh 1.4).

Nhip thé tw nhién

Hitvao

Trong qua trinh thé tw nhién, hit vao x4y ra bang
cach ting ap lwc mang phéi, lam ting ap luc
xuyén phéi (nhé lai Py = Paw— Ppi). Trong diéu
kién binh thuong, 4p luc phé nang bang vai ap
lwc khi quyén & cudi thi thé ra. Trong khi hit vao,
co hoanh va cac co hé hip khac co lai, ddy noi
tang trong bung xuéng va 16ng xwong swon
hwéng 1én va hwdng ra ngoai, cudi cling lam tang
thé tich trong 16ng ngwc. Pinh luit Boyle noi
rang, d6i véi mot lwong khi c6 dinh dwoc gitr &
nhiét dd hang dinh, p lwc va thé tich ty & nghich
véi nhau (ap luc = 1/thé tich). Do d6, sw gia tang
thé tich trong 16ng nguc nay dan dén giam ap luc
trong 16ng nguc va do dé gidm ap lwc mang phdi.
Giam 4p lwc mang phoi lam tiang 4p lwc xuyén
phéi va lam cho phoi phong 1én. Sy gia ting thé
tich phoi nay, nhw dworc giai thich béi ludt Boyle,
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dan dén gidm ap luc phé nang, 1am cho no thap thanh nguc, cudi cung din dén gidm thé tich
hon so véi ap lwe khi quyén. B&i vi lwu lwong khi trong 16ng nguc. Sw giam thé tich trong l6ng nguc
di tr vung c6 ap luc cao hon sang vung c6 ap luc dan dén sv gia ting 4p luc trong 16ng nguc va do
thap hon, khéng khi di vao phdi cho dén khi ap dé6 1am ting ap lwc mang phoi. Tang ap lwc mang
lwc phé nang bang v&i ap lwc khi quyén. phéi lam gidm ap lwc xuyén phéi va khién phdi
Thé ra xep xudng. Sw gidm thé tich phdi ndy dan dén sw

gia tdng ap lwc phé nang, lam cho né cao hon ap
lwc khi quyén. Do chénh léch ap lwc nay, khéng
khi di ra khéi phoi cho dén khi ap lwc phé nang
bang 4p lwc khi quyén.

Thé ra tinh 1a thu dong. D6 13, khong cé sy co
that chi dong cta co ho hdp 1a cin thiét cho thé
ra xay ra. Cac cohoanh va co hé hap thw gian, cac
tang trong bung tré vé vi tri trwedc d6 va hoéi phuc

™
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Hinh 1.3 Bom phong phdi xdy ra hodc bdng cdch gidm dp lvc mang phdi (thé tw nhién) hodc tdng dp luc
phénang (théng khi dp lwc dwong). Trong cd hai truwong hop, dp lwc xuyén phdi tdang.
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Mo hinh héa hé ho hap
Luu lwong khong khi vao va ra khoi phoi co thé
AP dwgc mo hinh hoa theo cach twong tw nhw mach
dién str dung dinh ludt Ohm, trong dé dién ap (V)
trén mot sitc can bang véi cwdng do dong dién
(I) nhan véi stre can (R). Sw khac biét gitra ap lwc
AV dwong thé gian (P.i)) do & miéng va ap luc phé
nang (Pav) twong tw nhw chénh léch dién ap
trong mach. Twong tu, lwu lwgng (Q) va sirc can
dwong thé (R) trong hé ho hip twong tw nhw
dong dién va strc can trong mach, twong rng
(Hinh 1.5).

Lung volume

AP

ENapuRR Iy P Phwong trinh cho hé hd hip c6 thé dwgc sip xép

lai dé giai quyét lwu lwgng:

Hinh 1.4 Méi quan hé gitra thé tich phdi va dp luc

xuyén phoéi. Béi véi sw gia tdng dp lwc xuyén phdi 0= Zair — Calv
(P) nhdt dinh, két qua tdng thé tich phoi (V) sé Ién R
hon & thé tich phdi thdp hon, khi dé phdi gidn né
tét hon, so vai khi thé tich phdi cao hon.

Theo quy wéc, lvu lwgng vao bénh nhan (thi hit
vao) dwogc coi la dwong va lvu lwong ra khéi
bénh nhan (thé ra) dwoc coi 1a &m. Lwu y rang
khi 4p lwc duwomg thé gan bang véi 4p luc phé
nang, khong c6 lwu lwong nao theo mot trong hai
hwdéng (Q = 0). Trong diéu kién binh thwong, béi
— : canh nay xay ra hai lan trong chu ky thé, khi két
) thic thé ra va két thic hit vao.

Véi nhip thé ty nhién, ap lwc dwong thd gan

v—— R r-R bang 4p lwc khi quyén. Trong khi hit vao, co

hoanh va cac co h6 hip khac co lai, lam ting thé

tich phoi va gidm ap lwc phé nang, nhw da thao

Pav ) = luan truéc day. Qua trinh nay dan dén 4p luc phé

N nang nhd hon 4p lwc dwomng thé gan, van duy tri
V=1xR Pair— Pay = QXR 2 s . 2 7 ~ 42 A

e ¢ ap lwc khi quyén. Do d6, lwu lwgng sé tré thanh

mot gia tri dwong, va cho thiy rang khong khi di

chuyén vao bénh nhan. Trong qué trinh thé ra,

ap luc phé nang cao hon ap lwc dwong thé gan,

lam cho lwu lwgng c6 gia tri 4m, cho thiy khong

khi di chuyén ra khoi bénh nhén.

—0

L

Hinh 1.5 Hé hé hdp dwoc mé hinh héa nhw mot
mach dién. I: Cwong dj dong dién; R: Strc cdn; V:
bién dp; Pav: dp lwc dwong thé gan; Pay: dp lwc
phénang; Q: Lwu lwong;
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Thé tw nhién Théng khi ap lwc dwong

Hinh 1.6 Trinh tw cdc sw kién trong khi hit vao
cho nhip thé tw nhién va théng khi dp lwc dwong.

Véi thong khi 4p lwc dwong, nhw xay ra véi thong
khi co hoc, may thé lam tang ap luc dwong thé
trong qua trinh hit vao. Sy gia tang ap lwc dwong
thé gan lién quan dén tang ap lwc phé nang dan

HOOMAN POOR - BASICS OF MECHANICAL VENTILATION

dén gia tri dwong cho lwu lwgng, khién khong khi
di chuyén vao bénh nhin. Thé ra véi thong khi
ap lwc dwong la thu dong va xdy ra theo cach
twong ty nhw xay ra trong nhip thé tw nhién.

Chudi céc su kién & thi hit vao 1a khac nhau gitra
thé tw nhién so véi thong khi ap lwc dwong.
Trong nhip thé tw nhién, ting thé tich trong long
nguc dan dén gidm ap lwc phé nang, dan dén luu
lwong khong khi di vao bénh nhan do d¢ chénh
léch ap lyc. Véi thong khi ap lwc dwong, tang ap
lwc dwdng thé gan dan dén khong khi di chuyén
vao bénh nhan, do luat Boyle, din dén ting thé
tich phdi (Hinh 1.6).

Khai niém chinh # 3

e Hit vao véi thé tw nhién: Pay ha thap hon
ap luc khi quyén dé hat khong khi vao phai

e Hit vao véi thong khi ap lwc dwong: Pair
dwoc tao ra cao hon ap lwc khi quyén dé day
khong khi vao phéi
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Chwong 2:

CAC BIEN SO GIAI POAN

M4y thé& 1a mot c6 may cung cip luu lwgng khi
trong moOt khoang thoi gian nhit dinh bang cach
tang ap lwc dwong thé gan, ting dan 1én dén dinh
trong khi cung cip thé tich khi Iwu thong. Do
thuét ngit khéng chinh xac, khéng nhat quan va
16i thoi dwoc st dung d€ mo ta may thé hién dai,
nhiéu bac si 14m sang thwong hi€u sai chinh xac
chitc ning cia may thd. Hiéu cic huwdéng dan
chinh xac ma may thé tuin theo dé cung cip nhip
thd & cac ché do thong khi khac nhau la rit quan
trong dé quan ly may thé tdi wu.

Cau tao caa nhip thé

Nhip thé 1a mot sw kién dinh ky, bao gom cac chu
ky lap di ldp lai cta hit vao va thé ra. M6i nhip
thé, duoc dinh nghia 1a mét chu ky cda hit vao
sau khi thé ra, c6 thé dwoc chia thanh bén thanh
phén, dwoc goi la cac bién so giai doan (phase
variables). Cac bién s6 giai doan nay xac dinh khi
nao hit vao bat dau (kich hoat, trigger), cach luu
lwong dwoc cung cip trong khi hit vao (muc tiéu,
target), khi nao hit vao két thic (chu ky, cycle)
va ap lwc dwong thé gan trong khi thé ra (dwong
co s, baseline) (Hinh 2.1).

Khai niém chinh # 1
Bién so giai doan may thé:
e Kich hoat: khi hit vao bit dau
e Muc tiéu: cach lwu lwgng dwoc cung cap
trong thi hit vao
e Chu ky: khi hit vao két thic
e Duwong co sé: ap luwc dwong thé gan khi
thé ra

Target Baseline
A A
r A8 R
Inspiration Expiration

A

Trigger Cycle

Hinh 2.1 So' db chu trinh nhip thé. Bién sé kich
hoat xdc dinh cudi thi thé ra va hit vao bdt ddau.
Chu ky c6 thé xdc dinh khi hit vao két thiic va thé
ra bdt ddu. Bién sé muc tiéu xdc dinh lwu Iwong
trong khi hit vao. Bién s6 dwong co sé xdc dinh dp
lwc dwdng thé gan trong khi thé ra.

Kich hoat (trigger)

Bién s6 kich hoat xac dinh khi nao nén bit dau
hit vao. Nhip thé cé thé dwoc kich hoat b&i may
thé (ventilator-triggered) hodc kich hoat béi
bénh nhan (patient-triggered). Nhip thd kich
hoat b&i may thé st dung thoi gian 1am bién kich
hoat. Nhip thé kich hoat b&i bénh nhan dwoc bat
dau bang nd lwc hd hdp chia bénh nhan, st dung
ap lwc hodc lwu lwong cho bién kich hoat.

Kich hoat thoi gian

V&i kich hoat thoi gian (time triggering), may thé
bat ddu mot nhip thé sau khi mét khoang thoi
gian da dinh da tr6i qua k€ tir khi bat dau nhip
thd trwde. Cach pho bién nhat dé dat kich hoat
thoi gian 1a bang cach dit tAn s6 ho hip (time =
1/rate). Vi du, dat tin s6 ho hip cia may tho 1a
12 nhip thé mdi phit twong dwong véi cai dit
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kich hoat thoi gian 1a 5 gidy vi cit sau 5 giay lai c6
mot nhip thé sé tao ra 12 nhip thé méi phut. Khi
mot nhip thé dwoc bat dau béi mot kich hoat
thoi gian, nhip thé d6 dwoc phan loai 1a kich hoat
may thd - hodc nhip thé ki€m soat (control).

Khai niém chinh # 2
e Nhip th& kiém soat = nhip th& kich hoat
b&i may the
e Bién kich hoat cho nhip th& kiém soat =
thoi gian

Kich hoat b&i bénh nhian

Nhirng thay ddi vé ap lwc va lwu lwong trong bo
diy may thé do nd lwc hd hip cta bénh nhan
dwoc phat hién béi may thé. Khi bénh nhan thyc
hién mdt nd lyc hd hdp, nhw da thao luan trong
chwong 1, co hoanh va co ho hap co lai, ap lwc
mang phoi gidm xudng, cudi cung lam giam ap
lec dwong thé gan. Diéu nay lam gidm ap luc
dwong thé dwoc truyén doc theo 6ng diy may
thé va degc do bang may thd. Néu mot bo Kich
hoat ap lwc (pressure trigger) dwoc cai dat va
murc d6 gidm ap lyc dwong thé gan nhw dwoc do
bang may thé 16n hon mic cai dat kich hoat ap
lwc, mot nhip thé sé dwoc bat dau va cung cip
bé&i may thé (Hinh 2.2).

bé kich hoat lwu lwong (flow-triggering), mot
lwu lwong khi lién tuc di chuyén tir nhanh hit vao
cia may thé dén nhanh thé ra cia may thé trong
giai doan thé ra (dwdng co sé). Lwu lwgng nay
dwoc do lién tuc bang may thd. Trong trudong
hop khong c6 bat ky nd luc hd hdp nao cltia bénh
nhan, dong khi r&i khdi may thé qua nhanh hit
vao phai bang vai lwu lwong khi quay tré lai may
thé thong qua nhanh thé ra. Trong nd luc hd hap

HOOMAN POOR - BASICS OF MECHANICAL VENTILATION

ctia bénh nhan, mét phin lwu lwong nay sé di vao
bénh nhan thay vi quay tré lai may thé, va may
thé sé phat hién lwu lwgng gidm & nhanh thé ra.
Néu sy gidam lwu lwong nay quay tré lai may thé
vwot qua kich hoat lwu lwong da cai dat, mot
nhip thé sé dwoc bat dau va dwgc cung cip badi
may thé (Hinh 2.3).

Expiratory
a limb
! ]
E
Pair=0cm HO|
T
I
PATIENT | Pg =0 cm HyO || P4, =0 cm Hy,0 L
A
Pair=0cmH,0| |
Endotracheal air= 2~ o
tube R

Inspiratory
limb

Expiratory
b limb

l

P4, ==3cm Hy,O

I Pagjr ==3 cm Hy0(

Inspiratory
limb

Endotracheal
tube

lIO—()I"——IZI’T‘I<l

Hinh 2.2 So d6 bé ddy mdy thé thé hién co ché
kich hoat dp lwc. (a) Gid st rdng khéng cé dp luc
dwong cudi thi thé ra bén ngoai dwoc thém vao,
dp lwc trong b6 ddy mdy thé tai dwong co so la 0
cm H30. (b) Mét né lwc hé hdp ctia bénh nhdn sé
lam gidm dp lwc dwong thé ciua bénh nhdn, dan
dén gidm dp lwc dwong thé ciia bd ddy mdy thé,
c6 thé dwoc phdt hién bang mdy thé. Trong vi du
nay, dp lwc trong by ddy mdy thé dd gidm 3 cm
H20. Néu ngwéng kich hoat dp lwc dwoc ddt &
mirc 3 cm Hz0 tré xudng, né Iwc hé hdp nay sé
kich hoat mdy thé dé cung cdp nhip thé. Pair: dp
Iwec dwong thé gan
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Expiratory

a limb 10 Umin

Endotracheal

tube T

Inspiratory 10 L/min
limb

l:UO—I)f‘——{ZITI<‘

Expiratory
b limb 7 Umin

PATENTT < || ==

Endotracheal
tube

lDO—{>I_———42m<]

Inspiratory 19 | /min
limb

Hinh 2.3 B6 ddy mdy thé biéu thi co ché kich hoat
Iwu lwong. (a) Mot lwong khi lién tuc di chuyén tir
nhdnh hit vao dén nhdnh thé ra cia mdy thé.
Trong vi du nay, lvu lwgng khi lién tuc la 10
L/phiit. (b) Mét né lwc hé hdp cia bénh nhéan sé
khién mét s6 lwu lwong vao bénh nhdn thay vi
quay tré lai mdy thé. Trong vi du nay, 3 L/phiit
Iwu lwgng vao bénh nhan, ddn dén lwu lwong tré
lai mdy thé it hon 3 L/phit. Néu ngwéng kich
hoat lvu lwong dwoc ddat & mirc 3 L/phtit hodc it
hon, né lwc hé hdp nay sé kich hoat mdy thé dé
cung cdp nhip thé.

Khi mot nhip thé dwoc bat diu béi mot kich hoat
ap luc hodc lwu lwong, nhip thé dé dwoc phan
loai la mot nhip thé bénh nhan kich hoat, hoac
nhip thé hé tro (assist). Sw khac biét giita kich
hoat ap lwc va lwu lwgng trong may thé hién dai
ndi chung la khong dang ké vé mat lam sang. Mot
bénh nhin chi cé thé kich hoat may thé trong
giai doan thé ra (dwong co s&). Nhitng nd lwc ho

hip cta bénh nhén trong khi hit vao sau khi mot
nhip thé dwoc bat dau sé khong kich hoat mot
nhip thé khac.

Khai niém chinh # 3
e Nhip thé hd tro = nhip thé do bénh
nhan kich hoat
e Bién kich hoat cho nhip thé hd tro = 4p
lwc hodc lwu lwong

H6 tro kiém soat

C6 thé két hop mdt bod kich hoat bénh nhan (hd
tro) va bo kich hoat may thé (kiém soat) dé tao
ra ché do kich hoat lai dwoc goi 1a hd tro’ kiém
soat (A/C, assist-control). V&i bo kich hoat két
hop nay, ca tin s6 ho hip kiém soat (bo kich hoat
thoi gian) va b kich hoat ap lwc hoac lwu lwgng
déu dworc cai dat. Néu mot lwong thoi gian dwoc
cai dat béi b kich hoat thoi gian da tréi qua ma
khong c6 nhip thé do bénh nhan kich hoat, may
thd sé bat dau nhip thd kiém soat. Tuy nhién,
néu bénh nhan kich hoat may thé, théng qua bo
kich hoat ap lwc hodc lwu lwong, truede khi hét
kich hoat thoi gian, may thé sé khéi dong nhip
thé cia may thé va déng ho kich hoat thoi gian
sé dat lai. Diéu quan trong can lwu y la khong c6
su khac biét vé cac dic diém khac cda nhip thé
(tic 13, muc tiéu, chu ky va duwong co sé&) gitra
nhip thé cua kiém soat, dwoc kich hoat theo thoi
gian va nhip thé ho trg dwoc kich hoat béi bénh
nhan. H6 tro va kiém soat chi c6 thé mo ta liéu
nhip thé dwoc kich hoat b&i bénh nhan hay may
tho.

Nhiéu may th& cho biét nhip thé dwoc cung cip
12 mot nhip thé kiém soat (control) hay hd tro
(assist), bang cach c6 mot dén flash nhdp nhay
chit A hay chit C trén man hinh. Ngoai ra, nguoi
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ta cé thé xac dinh nhip thé dwgc cung cip 1a nhip
thé ki€ém soat hay hd trg bang cach kiém tra
dwong cong ap lyc trén man hinh may thé. Nhip
thé dwoc kich hoat b&i bénh nhan, sé c6 doan
16m am trén dwong cong ap lwc ngay trudc khi
hit vao, trong khi d6, nhip th& ki€ém soat dwoc
kich hoat theo thoi gian la khong c6 doan 16m am
dé. Sw 16m xuong cia dwong cong ap lwc doéi véi
nhip thé do bénh nhan kich hoat la phan 4nh nd
lwc hé hip clia bénh nhan, din dén gidm ap luc
dwong thé gan (Hinh 2.4).

Khai niém chinh # 4

e A/C két hop hai kich hoat: kich hoat
bénh nhan (hd tro) va kich hoat may
thé (kiém soat)

e A/C chi dé ciap dén kich hoat, khong
phai cac bién s6 giai doan khac

Control breath Assist breath

l l

Proximal airway
pressure

Time T
Downward deflection
in pressure tracing

Hinh 2.4 Theo déi dp lwc thé hién nhip thé kiém
sodt mdy thé dwoc kich hoat béi mdy thé va nhip
thé hé tro clia bénh nhdn dwoc kich hoat béi bénh
nhan. Ap lwc dworng thé gén dworc vé trén truc doc
(v) va thoi gian dwoc vé trén truc ngang (x). Luu y
do lom xubng trong dwong cong dp lyc trudc nhip
thé hé tro, chi ra rdng cé mot né luc hit vao cia
bénh nhdn da kich hoat mdy tho.

HOOMAN POOR - BASICS OF MECHANICAL VENTILATION

Tan s6 ho hap thuwc té cia may thé sé phu thudc
vao moi quan hé gitra tin s6 kiém soat cda kich
hoat thoi gian va tin s8 nd lwc hd hdp cta bénh
nhan.

Gia st kiéu thd bén trong cia bénh nhan la déu
dan, néu kich hoat thoi gian dwoc dat sao cho tin
s0 ki€ém soat 1a 10 nhip thé mdi phut (ct sau 6
gidy lai thé’ mot 1an) va tin s6 nd lwc hd hip cua
bénh nhan 1a 20 nhip th mdi phut (ct sau 3 gidy
lai c6 mot nhip thd) thi tit ca cac nhip tho sé la
nhip thé hd trg, vi bénh nhan sé& kich hoat may
thé trwede khi hét han kich hoat thoi gian. Do do,
nhip h6 hip thuc té€ sé 1a 20 nhip thé mdi phut.
Trong truwong hop nay, viéc ting nhip thé kiém
soat trén may thé tir 10 dén 15 nhip thé mobi
phit (gidm kich hoat thoi gian tir 6 xudng 4 gidy)
sé khong anh hwdéng dén nhip hé hidp néu bénh
nhan kich hoat may thé cr sau 3 giay.

Tuy nhién, viéc tang nhip thé& cai dat Ién trén 20
nhip thé mdi phut (gidm kich hoat thoi gian
xudng dwdi 3 gidy) sé dan dén tat ca cac nhip thé
l1a nhip th& kiém soat theo thoi gian. Tan s6 ho
hiap dwoc kich hoat theo thoi gian cai dat vé co
ban la tdn s6 dw phong, néu bénh nhin khong
kich hoat may thé & tin s6 cao hon tin s6 dw
phong, may thé sé cung cip nhip thd kiém soat
kich hoat theo th¢i gian & tin s6 hé hap dw
phong da cai dat.

Hau hét cdc may thd déu hién thi nhip hoé hip
thuc té. Néu nhip hé hip thuc té cao hon nhip hé
hap dwoc kich hoat theo thoi gian, thi phai cé
nhip thé hd tro cua bénh nhan. Déi véi nhirng
bénh nhan cé nhip thé khéng déu, trong do6 thoi
gian gitra cac nd lwc ho hip clia bénh nhan, c6 thé
c6 sw két hop gitra nhip thé hd tro ctia bénh
nhén va nhip thé kiém soat theo thoi gian.

© Springer International Publishing AG, part of Springer Nature 2018

Dich: BS. bang Thanh Tuan 10

Hooman Poor — Basics of Mechanical Ventilation — Springer Nature 2018 — Dich: BS. Pang Thanh Tuan — BV Nhi BPong 1 TPHCM



January 12,2019

Muc tiéu (target)

Bién muc tiéu c6 1é la cac bién sd giai doan bi
hiéu sai nhiéu nhait. Mot phan clia sw nham lan
nay xudt phat tir thwce té la cac tén khac thwong
dwoc st dung cho bién nay, bao gom ca kiém
soat (control) va gi¢i han (limit).

Bién muc tiéu diéu chinh cach lwu lwong dwoc
quan ly trong khi hit vao. Cac bién thwong dwoc
st dung cho muc tiéu bao géom lwu lwong va ap
lwc. Thé tich, cu thé 1a thé tich khi lvu théng, vé
mat k§ thuat khong phai 1a bién muc tiéu vi nd
khong lam ro6 cach thirc lwu lwong dwoc cung cap,
cai dat mot thé tich khi lvu thong khéng xac dinh
liéu thé tich d6 c6 dwgc cung cip trong mot
khoang thoi gian ngin (t6c do lwu lwong cao)
hodc mét khoang thoi gian dai (téc do lwu lwong
thdp). Lwu y rang thé tich dwoc cung cip trén
moi don vi thoi gian, 13 dinh nghia cta lwu lvgng,
la m6t bién muc tiéu.

Khai niém chinh # 5

e Bién muc tiéu cé thé la lvu lwong hoac
ap luc

e Thé tich khong phai 1a bién muc tiéu
(nhwng c6 thé 1a bién chu ky)

Phwong trinh tir chwong 1 lién quan luu luong,
ap luwc va sitrc can cida hé ho hap giup lam ro vai
tro cia bién muc tiéu:

P —P
) P 4 alv
< R

Q =lwulwong
P.ir = &p lwc dwong thé gin
Pawy = ap lwc phé nang

R = sttc can duwdong the

HOOMAN POOR - BASICS OF MECHANICAL VENTILATION

Bién muc tiéu la bién doc lap trong phwong trinh
nay, gia tri ciia n6 dwoc cai dat béi nha cung cap
va dat dwgc bdi may thd. Muc tiéu c6 thé 1a lwu
lwong hodc ap lwc dwong thé gan, nhwng khong
phai ca hai cuing mot lic. Khi lwu lwgng hodc ap
lwc dwong thé dwoc dat bédi may thé 1a bién muc
tiéu, bién kia sé tré thanh bién phu thudc, gia tri
cua né dwoc xac dinh béi bién muc tiéu, stirc can
dwong thé va ap lwc phé nang.

Muc tiéu lwu lwrgng

Vé&i muc tiéu lwu lwong (flow target), lwu lwong
dwoc chon 1a bién s6 doc lap. May tho chi don
gian 1a cung cip lwu lwong theo cai dat cia nha
cung cip. Do d6, ap lwc dwong thé gan tré nén
phu thudc vao lwu lwong (bién muc tiéu), sttc can
duwong thé va ap luc phé nang. Kiéu dang séng
lru lvong (flow waveform pattern), mo ta kiéu di
chuyén cta dong khi, cling dwoc chon. Cac dang
song lwu lwgng dwoc st dung pho bién nhit la
lwu lwong hang dinh (constant flow) va luwu
lwong gidm téc (decelerating ramp).

V&i ki€u dang song lwu lwgng hang dinh, con
dwoc goi la kiéu dang s6ng hinh vuéng hodc hinh
chir nhat (square or rectangle waveform), téc do
dong thé ngay lap tirc tang 1én mirc da dat va duy
tri hang dinh trong chu ky h6 hip. V&i mo6 hinh
dang séng gidm toc, téc d6 dong thé cao nhit khi
bat dau hit vao, khi nhu ciu lwu lwong bénh nhan
thwong 1én nhét, va sau d6 gidam dan xudng luu
lwong bang khong (Hinh 2.5).

Muc tiéu ap lwc

V&1 muc tiéu ap luc (pressure target), ap luc
dwong thé gdn dwoc chon la bién déc 1ap. May
thé cung cip lwu lwong dé€ nhanh chéng dat dwoc
va duy tri ap lwc dwong thé trong subt qua trinh
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‘
1

hit vao. Do d¢, lwu lwong tré nén phu thudc vao
ap lwc dwong thé gan (bién muc tiéu), stirc can va
ap luc phé nang (Hinh 2.6).

Decelerating
ram,
Positive c p
o Flow into the
flow
patient
(msp|rat|on)
H
o0
(™
Flow out of the
patient
Negative (expiration)
Time

Hinh 2.5 Dang séng lwu lwong hdng dinh va gidm
téc. Lwu lwong dwoc vé trén truc doc (y) va thoi
gian dwoc vé trén truc ngang (x). Lwu lwong di
vao bénh nhdn (hit vao) dwoc biéu thi la lwu
lwong dwong (phia trén truc hoanh), trong khi lvu
Iwong ra khéi bénh nhédn (thé ra) dwoc biéu thi la
lwu lwgng dm (phia dwdi truc hoanh).

Proximal airway
pressure

Time

Hinh 2.6 Dang séng dp luc. Ap Iuc dworng thé gén
dwoc vé trén truc doc (y) va thoi gian dwoc vé
trén truc ngang (x). Lwu y rdng dp luc dwong thé
gdan la hdng dinh trong khi hit vao.

Cac ché ddo nhdm muc tiéu 4p lwc tw nhién tao ra
mot dang séng lwu lwong gidm toc. Phwong trinh
trude co thé dwoc siv dung dé giai thich tai sao:

HOOMAN POOR - BASICS OF MECHANICAL VENTILATION

P —P
) - __air alv
< R

Trong giai doan hit vao, khi khéng khi 14p day
phé nang, ap lwc phé nang tiang. Vi ap luc dwong
thé gin nhw hang dinh trong giai doan hit vao
cia nhip thé muc tiéu ap lwc, va gia str strc can
khong thay d6i dang ké trong qua trinh thé, lvu
lwgng phai giam khi 4p lwc phé nang tang. Do do,
lwu lwong sé cao nhit khi bat dau hit vao va giam
dan xudng khi giai doan hit vao dién ra.

Khai niém chinh # 6

e Cac ché& do nhdm muc tiéu ap luc tao ra
dang séng lwu lwgng gidm téc

Muc tiéu lwu lwrg'ng vs. ap lwc

Sw khac biét gitra cic ché d6 sir dung muc tiéu
lwu lwong va ap lwc la ré rang nhat khi c6 sy thay
doéi trong hé thong hé hip, do sy thay doi vé sirc
can dwong thé (resistance) hodc do gian né phéi
(compliance) hoic do két qua ctia nd lwc ho hip
(respiratory efforts) cia bénh nhan. Khi c6 sy
thay doi trong hé hd hip, bién muc tiéu da dat
khong thay d6i, trong khi dd, bién phu thudc
khac thay dé6i, vi may thé khong thé dat déng
thoi ca lvu lwong va dwong thé gan.

Khai niém chinh # 7

e Khong thé dit dong thoi lwu lwong va ap luc
dwong thé gan nhw 1a muc tiéu

e Khi mot bién dwoc dat lam muc tiéu, bién
con lai sé thay doi theo sw thay doi cia hé ho
hip
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a Q= Pa:r' Pa‘v
R
lBiting endotracheal tube
Qs Pan: Pa

R
|

Flow-targeted Pressure-targeted

(Patient A) Unaffected (Patient B)
o RN
@= | Pir N Pa‘v Q= a i Pa.v
| R ) R
Unaffected
Pair- P
b Q= ar a
R
Sustained inspiratory effort
Q= Pan' ‘Pa‘v

R
|

Flow-targeted Pressure-targeted

(Patient A) Unaffected (Patient B)
e N
@= ‘Paxr N 'Paw AQ o i 'Pa‘v
* R R
Unaffected

Hinh 2.7 Biéu do lwvu lwong thé hién phdn trng ctia
cdc ché dé nhdm muc tiéu theo Iwu lwong va dp
Iwc doi véi nhikng thay déi trong hé hé hdp. (a)
Cdn éng ndi khi qudn lam tdng sikc cdn dwong the.
Trong cdc ché do nhdm muc tiéu luu lwong, béi vi
Iwu Iwgng dwoc ddt, né vdn khéng bi dnh huwéng,
va do dé dp lwc dwong thé tdang lén. Trong cdc ché
dé nhdm muc tiéu dp lwc, vi dp luc dwong thé gdn
dwoc ddt, né van khéng bi dnh hwéng, va do dé
Iwu lwong gidm. (b) N6 luc duy tri hé hdp clia
bénh nhdn lam gidm dp lwc mang phdi, lam gidm
dp lwc phé nang. Trong cdc ché dé nhdm muc tiéu
Iwu lwgng, béi vi luu lwong dwoc cai ddt, né vdn
khéng bi dnh hwdng, va do dé dp lwc dwong the
gidm. Trong cdc ché dé nhdm muc tiéu dp luc, vi
dp luc dwdong thé gan dwoc ddt, né van khéng bi
dnh hwdng, va do do lwu lwong tdng.

D& minh hoa sw khic biét nay, hdy twdng twong
hai bénh nhan, Bénh nhin A va Bénh nhan B, c6
hé thong ho hip giéng hét nhau dwoc thé may
(Hinh 2.7). Bénh nhan A c6 ché d6 nhim muc tiéu
theo lwu lwgng, trong khi BEnh nhin B ¢6 ché do
nhidm muc tiéu theo 4p lwc. Néu hai bénh nhan
cin Ong ndi khi quan trong giai doan hit vao, moi
bénh nhéin sé trai qua sw gia tang cip tinh vé sirc
can dwong thé. Trong kich ban nay, hai ché dé
may thé sé phan &ng khac nhau véi sy thay déi
trong hé thong ho hip. Pdi véi Bénh nhan A, do
bién muc tiéu 1a lvu lwong, Ivu lwgng van khong
bi &nh hwdng va cin ting ap lwc dwong théd cao
hon dé duy tri lwu lwong cai dat. Péi véi Bénh
nhén B, do bién muc tiéu la ap lwc, ap lwc dwong
thé gan van khong bi &nh hwdéng va cin cé luu
lwgng thap hon dé duy tri ap lwc dwong thé gan
cai dat.

Néu, thay vi cin cac dng ndi khi quan, bénh nhan
thwc hién mot nd lwc hoé hip bang cach co thit
céc co hit vao cta ho trong khi hit vao, moi bénh
nhén sé giam ap lwc phé nang. Trong kich ban
nay, hai ché do may thé sé mot 1an nita phan rng
khac nhau véi sy thay doi ctia hé ho hap. Do6i vai
Bénh nhin A, do kha ning thay do6i muc tiéu la
lwu lwong, lwu lwgng van khong bi dnh hudng va
ap lwc dwong thé gan thap hon dwoc yéu ciu dé
duy tri lwu lwong cai dat. P6i véi Bénh nhan B, do
bién muc tiéu la ap lwc, ap lwc dwong théd gan
van khong bi 4nh hwéng va can cé lwu lwong cao
hon dé duy tri ap lwc dwong thé gan cai dat.

Nhitng nd lwc ho hidp dang ké cta bénh nhan c6
thé dwoc phat hién & nhitng ngwdi dwoc thong
khi theo muc tiéu lwu lwong bang cach kiém tra
dang s6ng ap lwc. Do ap luc dwong thé gin giam
khi nd Iwc h6 hip, cdc nhdp nhd & dang séng ap
lwc trong ché dd nham muc tiéu lwu lwong 1a biéu
hién ctia nd lwc ho hap cta bénh nhan (Hinh 2.8).
biéu quan trong can lwu y 1a mot bénh nhin, mic
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du da nd luc hd hip lam gidm ap lwc dwong tho,
khong thé kich hoat may th& trong giai doan hit
vao. Bénh nhin chi cé thé kich hoat may tho
trong giai doan thé ra (dwong co sé).

No patient Patient
inspiratory effort inspiratory effort

LY

Time ‘

Proximal airway
pressure

Divot in pressure
waveform

AN

Flow

Time

Hinh 2.8 Dang séng va lwu lwong ctua ché dé
nhdm muc tiéu lwu lwong thé hién phdn tng véi
né lwc hé hdp cua bénh nhan dwoc duy tri. Mot nbé
Iwc hé hdp cia bénh nhdn, lam gidm dp lwc phé
nang, sé khéng dnh hwéng dén dang séng lwu
Iwong vi dang séng lwu lwong dworc ddt & ché do
nhdm muc tiéu lru Iwgng. Thay vao dé, sé c6 sw
gidm dp lwc dwong thé gdn trong nd luc hé hdp,
nhw dwoc biéu thi béi mét ché nhdp nhé trong
dang song dp luc.

Khai niém chinh # 8

e Trong ché dd nham muc tiéu lwu lwong, cac
divot & dang séng ap lwc cho thdy nd lwc hod
hip cua bénh nhin

HOOMAN POOR - BASICS OF MECHANICAL VENTILATION

Chu ky (cycle)

Bién chu ky xac dinh khi nao chdm dt giai doan
hit vao ctia nhip thé. Thuit ngit “dén chu ky”,
dong nghia v&i viéc chadm dirt hit vao. Cac bién s6
duwoc st dung nhiéu nhat cho chu ky bao gbm thé
tich, thoi gian va leu lwgng.

D6i voi nhip thé c6 chu ky thé tich (volume-
cycled breaths), giai doan hit vao ti€p tuc cho
dén khi mot thé tich da dwoc cung cip. Doi voi
nhip thé theo chu ky thoi gian (time-cycled
breaths), giai doan hit vao tiép tuc cho dén khi
hét thoi gian dinh sdn. D8i véi nhip thé theo chu
ky lwu lwong (flow-cycled breaths), giai doan hit
vao ti€p dién cho dén khi lwu lwong thé gidm
xubng gia tri cai dat.

Chu ky lwu lwgng dwgc sit dung phd bién nhit
v&i cac ché dd nham muc tiéu 4p luc, trong dé
lwu lwong dwoc cung cip dé duy tri ap lwc dwong
thd cu thé. Nhw da dé cip & trén, cac ché do
nhim muc tiéu ap lwc tw nhién tao ra mot dang
song lwu lwong gidm toc, véi leu lwong cao nhat
& dau nhip thé va giam dan khi giai doan hit vao
dién ra. V4i chu ky lwu lwong, may thé dwoc cai
dat dé chdm d&t nhip thé khi lwu lwong hit vao
gidm xuéng mot ty 1é phan tram dwoc chon cla
lru Iwgng hit vao dinh. Viéc tang ty 1é Iwu luwong
ho hap t6i da d€ chu ky xay ra sé lam giam thoi
gian hit vao va ngwoc lai (Hinh 2.9).

Chu ky ap luc khéng thwdng dwoc st dung nhw
mot phwong thirc chu ky déc quyén ma thwong
dwoc st dung lién két véi cac ché d6 theo muc
tiéu lwu lwong, theo chu ky thé tich nhw mét co
ché an toan dé ngin chdn viéc tao ra ap luc
dwong thé cao nguy hiém. Néu dat dwoc ap lwc
dwong théd qué cao trwdc khi thé tich khi lwu
théng da dwoc cung cip, co ché chu Ky ap luc sé
cham dit thi hit vao.
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Hinh 2.9 (a) Cdc dang séng dp luc va luvu lwong
trong ché d6 nhdm muc tiéu dp luc thé hién dang
séng lwu lwong gidm téc. Véi cdc ché do nham
muc tiéu dp lwc, dp luc dwong thé gdn nhw hang
dinh trong giai doan hit vao. Khi khéng khi ldp
ddy phé nang, dp lwc phé nang tdng. Gid st strc
cdn khéng thay déi dang ké, lwu lwong gidm khi
hit vao tién trién, tao ra dang séng déc gidm toc.
(b) Dang séng dp lwc va lwu lwong trong ché do
nhdm muc tiéu dp lwc, chu ky lwu lwong. Véi ché
dd nham muc tiéu dp lwc, lvu lwong thé cao nhdt
khi bat ddu hit vao, gidm ddn khi hit vao tiép tuc.
Véi chu ky lIwu Iwong, nhip thé chdm dirt khi lwvu
Iwong gidm xubng dén mét ty 1é phdn trdm ctia
Iwu lwgng thé cao nhdt, vi du la 25%.

Pwong co so ( Baseline)

Bién s6 dwong co s& dé cap dén ap luc duwong
thé gan trong giai doan thé ra. Ap lwc nay c6 thé
bang v&i ap luc khi quyén, dwoc goi 1a 4p luc cudi
thi thé ra bang khong (ZEEP), trong d6 may thé
cho phép dan héi hoan toan phdi va thanh nguec,
hodc cé thé dwoc gitr trén ap lwc khi quyén goi la
ap lwc dwong cuéi thi thé ra (PEEP) (Hinh 2.10).
Loi ich ctia PEEP sé dwoc thdo ludn trong chwong

HOOMAN POOR - BASICS OF MECHANICAL VENTILATION

5 (Hoi chitng suy ho hap cip tinh) va chwong 6
(Bénh phoi tic nghén).

Trong chwong ti€p theo, cac bién s6 giai doan
nay sé& dwoc tron 1an va khép véi nhau dé xay
dwng cac ché do théng khi chung.

Expiration

>

1 { \

o

—

=3

T o

EQ

x Q

(=]

- A

o "PEEF’
Time

Hinh 2.10 Dang séng dp lwc biéu thi dp lwc dwong
cudi thi thé ra (PEEP).
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Chwong 3:

HOOMAN POOR - BASICS OF MECHANICAL VENTILATION

CACPHUONG THUC THO CO BAN

Moi ché do thong khi dwoc xdc dinh béi cac
thanh phan bién sé giai doan ctia né: kich hoat,
muc tiéu va chu ky. Cac bién s6 giai doan nay
dworc giai thich chi tiét trong chwong 2. Ba ché do
thong khi co badn bao gom thong khi kiém soat
thé tich (VCV, volume-controlled ventilation),
théng khi kiém sodt ap lwc (PCV, pressure-
controlled ventilation) va thdng khi h6 trg 4p luc
(PSV, pressure support ventilation).

Thong khi Ki€ém soat thé tich

Bién kich hoat cho VCV 1a hd tro-kiém soat (A/C),
lai gitra kich hoat bénh nhan va kich hoat may
thé. Thanh phan kich hoat bénh nhan (hd tro)
cta bd kich hoat c6 thé st dung bé kich hoat ap
lwc hodc lwu lwgng. Thanh phan kich hoat may
thé (kiém soat) cta bo kich hoat dwoc cai dat
bang cach chon tin sé hd hip, quy dinh thoi gian
gitra cac nhip thé kiém soat (tin s6 = 60/1an).

Bién muc tiéu la lwu lwgng. Ca téc do lwu lwong
va kiéu dang séng lwu lwong dwgc chon trén may
thd. Cac ki€u dang séng lwu lwong dwgc st dung
phd bién nhit 13 lwvu lwgng hang dinh va luu
lwgng giam téce.

Bién chu ky la thé tich. Thé tich khi lwu théng
dwoc chon trén mdy thé. Béi vi lwu lwgng dwoc
cai dat, cai dat thé tich khi lwu thong ciing sé xac
dinh thoi gian hit vao (thoi gian = thé tich/lwu
lwong); do d6, thoi gian hit vao khong thé dwoc
thay ddi bang nd lwc hd hip ctia bénh nhan hodc
b&i nhirng thay déi trong co hoc ctia hé ho hép.

T6om lai, VCV 1a mot ché dé thong khi theo muc
tiéu lwu lwong, chu ky thé tich, trong d6 may tho
cung cdp mot kiéu dang séng lwu lwong dwoc cai
dat dé dat dwoc mot thé tich khi lwu théng da
dinh. Dang séng ap lwc sé thay doi tuy thudc vao
dic diém cta hé hoé hip va nd luc ho hip cla
bénh nhan (Hinh 3.1 va Bang 3.1).

Khai niém chinh # 1

e VCV = théng khi nhdm muc tiéu lwu lwvong,
chu ky thé tich

Thong khi ki€ém soat ap luc

Bién kich hoat cho PCV 1a ho tro-ki€ém soat, giéng
hét nhw VCV. Bién muc tiéu 1a ap luc. Ap luc
dwong thé gan dwoc chon trén may thé. Lwu
lwong dwoc cung cidp bdi may thd dé nhanh
chong dat dwoc va duy tri ap lwc dwong thé gan.
Nhw dwoc mo ta trong chwong 2, mét ap lwc
dwong thé hang dinh trong khi hit vao tao ra mot
dang song lwu lwgng giam toc.

Bién chu ky 1a thoi gian. Thoi gian hit vao dwgc
chon trén may thé. Hit vao sé két thic sau khi hét
thoi gian hit vao. Twong tw nhw VCV, thoi gian hit
vao khong thé thay d6i bang nd lwc ho hdp cla
bénh nhén hodc do thay doi co hoc hé ho hip.

Khai niém chinh # 2

PCV = thong ky nham muc tiéu ap lwc, chu
ky thoi gian
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Set by clinician

Flow

Time

Proximal airway
pressure

Time

Set by clinician

Flow

Time

Proximal airway
pressure

Time

Hinh 3.1 Dang séng luvu lwgng va dp luc trong
VCV. Bién muc tiéu ctua VCV la lwu lwong. Cd hai
dang séng gidm téc (a) va dang séng hang dinh
(b) déu dwoc thé hién. Bién chu ky cho VCV la thé

HOOMAN POOR - BASICS OF MECHANICAL VENTILATION

tich, bang véi dién tich dwdi dwong cong dang
song luu lwong (vung bong mo). Cdc dang song
lwu lwong hit vao dworc cai ddt béi cdc bdc st ldm
sang. Dang séng dp lwc la két qud cia sy twong
tdc gitra cdc bién da ddt (nhdm muc tiéu theo luu
Iwong va chu ky theo thé tich) va co hoc hé ho
hdp.

>
g Set by clinician
R
© 3
— ']
S »
Eg
= a
o
o
Time
S
k)
w
Time

Hinh 3.2 Dang séng lwvu lwong va dp lwc trong
PCV. Bién muc tiéu cua PCV la dp lyc. Bién chu ky
ctia PCV la thoi gian. Ap lwc dwong thé gdn va
thoi gian hit vao dwoc cai ddt béi bdc si. Dang
séng lwu lwong la két qud cta sw twong tdc giira
cdc bién cai ddt (nhdm muc tiéu theo dp lwc va
chu ky theo thoi gian) va co hoc hé hé hdp. Dang
séng lwu lwong trong PCV la mét dwong déc giam
toc.

T6m lai, PCV la ché d6 thong khi dwoc kiém soat
ap luc, theo chu ky thoi gian, trong d6 may thé
cung cdp lwu lwgng dé nhanh chéng dat dwoc va
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duy tri 4p lwc dwong thé gan trong mot khoang
thoi gian nhit dinh. Dang song lvu lwong sé thay
déi tuy thudc vao dic diém ctia hé hd hip va nd
lwc ho hdp clda bénh nhan (Hinh 3.2 va Bang 3.1).

Bang 3.1 Tong két cac phrong thirc thé co ban

Phuong Kich hoat Muc Chu ky

thire tiéu

VCV Assist- Flow Volume
control

PCV Assist- Pressure  Time
control

PSV Assist Pressure  Flow

Thong khi ho tro ap luc

Bién kich hoat cho PSV chi bao gom kich hoat
bénh nhan (hd tro). Nhw véi thanh phan hé tro
ctia bd kich hoat kiém soat hd tro cho VCV va
PCV, kich hoat c6 thé dwoc dat thanh kich hoat
lvu lwong hoac kich hoat ap lwc. Khong c6 kich
hoat thoi gian, nhip thé kiém soat; do dé, ché do
thong khi nay chi cé thé dwoc stit dung néu bénh
nhan khé&i dong da s6 1an thé moi phut.

Bién muc tiéu 1a ap lwc. Cling giong nhw véi PCY,
ap lwc dwong théd gan dwoc chon trén may thé.
Lwu lwong dwoc cung cdp bdi may théd dé nhanh
chong dat dwgc va duy tri ap lwc dwong thé gan.
Ap lyc dwdng thé hiang dinh trong khi hit vao tao
ra mot dang séng lwu lwong giam toc, twong tw
nhw da thay véi PCV.

Bién chu ky 1a lwvu lwong. May thé dwoc cai dit
dé chdm dirt nhip thé mot khi lwu lwong giam
xuong dén mot ty l1é phan tram lwu lwgng hit vao
dinh nhit dinh (vi du: 25%). Co ché chu ky nay

HOOMAN POOR - BASICS OF MECHANICAL VENTILATION

stt dung thuc t&€ 12 mot ap lwc dwong thé hing
dinh tao ra mét dang séng lwu lwgng giam toc,
trong do6 lvu lwong cao nhat & dau nhip thé va
sau do6 gidm dan khi giai doan hit vao dién ra.

Mac du thoi gian hit vao trong VCV va PCV dwoc
cai dat trudc va khéng thay doi tir nhip thé sang
nhip thd, thoi gian hit vao trong PSV c6 thé thay
do6i. Thoi gian hit vao trong PSV khong bi han ché
vi chu ky thé & ché d6 nay phu thudc vao sw giam
xuong cua lwu lwong. Lwu lwong trong cac ché do
nhim muc tiéu 4p lwc, nhw dwgc thio luin trong
chwong 2, thay déi theo sw thay doi vé sirc can va
do gian nd cua hé thdng ho hip, cling nhw nd luc
ho hip cua bénh nhin. Do d6, bénh nhin cé thé
diéu chinh thoi gian hit vao véi PSV bang cach
diéu chinh nd luc ho hip ctia ho, dan dén sw thoai
mai hon cho bénh nhin va it mit déong bd bénh
nhan - may thé.

T6m lai, PSV 1a mét ché d6 thong khi theo chu ky,
ap luc theo lwu lwong, trong d6 may thé cung cap
lwu lwgng dé nhanh chong dat dwoc va duy tri ap
lwc dwong thé cho dén khi lwu lwgng hit vao
gidm xuéng theo ty 1& phan tram cta lwu lwong
thé. Dang song lwu lwgng, thé tich khi lwu thong
va thoi gian hit vao khac nhau tuy thudc vao dac
diém ctia hé ho hap va nd lwc hd hdp clia bénh
nhan (Hinh 3.3 va Bang 3.1).

Khai niém chinh # 3

PSV = thong khi nham muc tiéu 4p lwc, chu
ky leu lwong

Khai niém chinh # 4
¢ VCV va PCV st dung kich hoat A/C
¢ PSV chi str dung kich hoat bénh nhan
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Set by clinician

Proximal airway
pressure

Time

Peak inspiratory flow rate
/ Percentage of peak
inspiratory flow rate
I\ (set by clinician)

Time

Flow

Hinh 3.3 Dang séng lwvu lwong va dp lwc trong
PSV. Bién muc tiéu ctia PSV la dp lwc. Bién chu ky
ctia PSV la wru Iwong. Ap Iuc dworng thé gdn va ty
1€ % Iwu lwong hit vao dinh dé chuyén chu ky dwoc
cai ddt bai bdc si ldm sang. Dang séng lwu lwong
la két qud cta sw twong tdc giita cdc bién dwoc
ddt (nhdm muc tiéu theo dp luc va chu ky lvu
Iwong) va co hoc hé hé hdp. Twong tw nhw PCV,
dang song lwu lwong trong PSV la mét dwong dbc
gidm téc. V&i chu ky lwu lwong, nhip thé chdm dirt
khi lvu lwong gidm ddn dé'ty 1é phdn trdm cta luvu
lwgng hit vao dinh, trong trwong hop nay la 25%.

Thong Khi Kiém soat thé tich vs. Thong
khi kiém soat ap lwc

VCV va PCV gidng nhau & ché ca hai déu st dung
h6 tro-ki€ém soat 1am trinh kich hoat. Ngoai ra, ca
hai ché do thong khi déu c6 thoi gian hit vao dinh
trwdc, khong thé thay d6i bang nd lwc cta bénh

HOOMAN POOR - BASICS OF MECHANICAL VENTILATION

nhén hodc do thay doi trong co hoc hé hé hép.
Trong PCV, thoi gian hit vao dwoc dat truc tiép,
trong khi & VCV, thoi gian hit vao dwoc xac dinh
bang cach dit luu lwong (muc tiéu) va thé tich
khi lwu thong (chu ky).

Khai niém chinh # 5

e VCV va PCV: thoi gian hit vao khong thé
thay doi tir nhip thé dén nhip thé

e PSV: thoi gian hit vao c6 thé thay doi tir
nhip thé dén nhip thé

biéu quan trong can lwu y 1a trong ca hai ché dé
thong khi, mot dang séng lwu lvong dwoc cung
cip, tao ra dang song ap luc va dat dén thé tich
khi lwu théng dwoc cung cip. Trong VCV, lwu
lwong va thé tich dwoc cai dit, tao ra két qua mot
ap lwc duwong thé gan. Trong PCV, ap lwc dwong
thé gan va thoi gian hit vao dwoc cai dat, tao ra
lru lwong va két qua la thé tich. Néu hé théng ho
hép (strc can va dé gidn nd) khong thay doi, viéc
chuyén doi gitra cdc ché d6 thong khi nay sé
khong dan dén thay d6i ddi véi dau ra cia may
thé (thé tich).

Hay twdng twong mot bénh nhan dang nhan PCV
voi ap lwec dwong thé gan (muc tiéu) dwoc dat la
20 cm H20 va thoi gian hit vao (chu ky) dwoc dat
12 1 gidy. Bay gio hdy twéng twong rang hé théng
ho hép sao cho cac cai dat PCV nay dan dén dang
song lwu lwong doc gidam toc véi lwu lwgng dinh
60 L/phit va thé tich khi lwu théng 1a 500 mL.
Néu cung mdt bénh nhan ndy dwoc chuyén twr
PCV sang VCV vé&i dang song lwu lwong giam téc
(muc tiéu), lvu lwong dinh dwoc dat thanh 60
L/phit (muc tiéu) va thé tich khi lwu thong dwgc
dat thanh 500 mL (chu ky), ap lwc dwong thé dao
két qua sé 1a 20 cm H20 va thoi gian hit vao két
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qua sé la 1 gidy, d6 l1a cac cai dat PCV trudc do.
Cho rang cac dic diém ctia hé ho hip van khong
thay dai, lwu lwong, thé tich khi lwu théng, ap luc
dwong thé gan va thoi gian hit vao 1a nhw nhau
trong ca hai trweong hop (Hinh 3.4).

NN

Time

Flow

Proximal airway
pressure
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Time

Hinh 3.4 Dang séng lwu lwong va dp lwc. D61 vdi
mot stec cdn va do gidn né nhdt dinh ctia hé hé
hdp, viéc cai ddat dang séng lwu lwong (nhw xdy ra
véi thong khi kiém sodt thé tich) sé ddn dén dang
séng dp lwc riéng biét (A). Néu hé thong hé hdp
khéng thay déi, viéc cai ddt dang séng dp luc
twong tw (nhw xdy ra véi théng khi dwoc kiém
sodt dp lwc) sé dan dén dang séng lwu Iwgng ban
dadu (B).

biéu khac biét gitra hai ché d6 théng khi nay la
phén rng v&i nhirng thay doi trong hé ho hap, do
suw thay doi vé stirc can hodc do gidn nd, hoac la
két qua clia nhitng nd luc hd hdp cta bénh nhan.
Nhw da gidi thich trong chwong 2, cac bién muc

HOOMAN POOR - BASICS OF MECHANICAL VENTILATION

tiéu va chu ky khong thay doi, trong khi cac bién
khac thay doi. Néu mot bénh nhian dang dung
VCV va cin dng nodi khi quan, giy ra su gia ting
strc can dwong tho, lwu lwong (muc tiéu) va thé
tich (chu ky) khéng thay déi, trong khi ap luc
dwong thé ting. Ngoai ra, néu mot bénh nhan
dang dung PCV va can 6ng ndi khi quan, ap luc
dwong thé gan (muc tiéu) va thoi gian hit vao
(chu ky) khong thay do6i, trong khi lwu lwong, va
do d6 thé tich, gidm. Néu mot bénh nhan dang
nhan dwoc VCV va thuwc hién mot nd luc hit vao
trong khi hit vao, lwu lwong (muc tiéu) va thé
tich (chu ky) khéng thay déi, trong khi ap luc
dwong théd gan gidm. Ngoai ra, néu mot bénh
nhan dang dung PCV va thuc hién nd luc hd hap
trong khi hit vao, ap lwc dwong théd gan (muc
tiéu) va thoi gian hit vao (chu ky) khong thay doi,
trong khi lwu lwong va do dé thé tich tang 1én.

Thong khi Kiém soat ap lwc vs. thong
khi ho tro’ ap lwc

PCV va PSV déu l1a ché @ nham muc tiéu ap luc.
Do 13, trong giai doan hit vao cua tirng ché do, lvu
lwgng dwoc cung cdp dé€ dat dwoc va duy tri ap
lwc cai dat. Sw khac biét duy nhat gitra hai ché do
thong khi la trong giai doan kich hoat va chu ky.

Kich hoat ctia PCV 1a hé tro-kiém soat, két hop
gitta kich hoat bénh nhan (hd tr¢) va kich hoat
may th& (ki€m soat). Mat khac, kich hoat cho PSV
chi bao géom kich hoat bénh nhan va khong cé
kich hoat may thé. Kich hoat bénh nhan ca PCV
va PSV déu giéng nhau va c6 thé dwoc dat bang
cach st dung kich hoat ap lwc hodc lwu lvgng. Do
do, mot bénh nhan dang nhan PCV dang kich
hoat may thé véi téc dd6 nhanh hon toc do kiém
soat da dat, sao cho tat ca cac nhip thé déu dwoc
hd trg, sé hoan toan khong c6 thay ddi trong co
ché kich hoat néu ché d6 dwoc chuyén sang PSV.
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Chwong 4:

HOOMAN POOR - BASICS OF MECHANICAL VENTILATION

THEO DOI CO' HOC HO HAP

M4y thé& khong chi hoat dong tri liéu d€ hd tro
thong khi va trao dé6i khi; né cling c6 thé cung
cip thong tin quan trong lién quan dén co hoc ho
hip ctia bénh nhan, c6 thé hd tro d€ chan doan
bénh suy hé hip cia bénh nhan.

Mo hinh hai thanh phan

D& hi€u lam thé ndo may thé cung cip thong tin
vé co hoc hd hip, rat hitu ich khi chia hé thong
ho hap thanh hai thanh phan: thanh phan stc can
va thanh phan dan hoi. Thanh phan sttc can dwoc
xac dinh béi cac dwong dan khi, bao gdbm 6ng noi
khi quan va dwdng thé ctia bénh nhan. Thanh
phAn dan hoi dwoc xac dinh bdi nhu mo phéi va
thanh ngwc. P6 dan hoi, nghich dao cua do gidn
nd, la thwdc do do clirng. May thé phai cung cap
da ap lwc dwong thé dé day khong khi qua thanh
phin stc can (tao lwu lwong), mot hanh déng
twong tw nhw théi Khi qua dng.

May thé cling phai cung cip du ap lwc dwong thé
dé bom phong thanh phan dan hoéi (lam day thé
tich), mot hanh dong twong tv nhw bom boéng
bay. Do d6, 4p luwc dwong thé gan bang téng ap
lwc phat sinh tir thanh phan sirc can va ap luc
phat sinh tir thanh phan dan héi (Hinh 4.1).

Khai niém chinh # 1
Mo hinh hai thanh phan cta hé ho hap:
o Thanh phén strc can = dwomg dan khi

e Thanh phin dan héi = nhu mé phéi va
thanh nguc

Elastic component
(lung parenchyma and chest wall)

X, J

Y
Resistive component
(airways)

pa‘r = pR i pE

Hinh 4.1 Mé hinh hai thanh phdn ctia hé hé hdp.
Hé théng hé hdp bao gém m¢t thanh phdn stkc cdn
(dwong thé) va mét thanh phdn dan héi (nhu mé
phdi va thanh nguc).

Pair dp lwc dwong thé gdn; Pe: Thanh phdn dan
héi ctia dp lwc dwong thé gan; Pr: Thanh phdn strc
cdn cta dp lwc dwong thé gdn

Thanh phan stc can cta ap luc dwong thé gan
(Pr) bang véi tich s6 cta lwu lwong (Q) va strc
can (R), mot twong quan twong tw véi dinh luat
Ohm, nhw dwgc mo ta trong Chwong 1. Tang lwu
lwgng qua 6ng hodc ting strc can cia 6ng sé lam
tang ap lwc dwdng tho:

Py =0xR

Thanh phan dan héi cta ap luc dwong thé gan
(Pr) bang véi thé tich (V) trong phdi chia cho do
gian n& (C) cua hé hé hip. Tang thé tich khi lvu
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thong hodc gidm do gidn né (tang do clirng) sé
lam tang ap lwc duwdng tho:

4
PE:E

bat hai thanh phin nay lai véi nhau sé tao ra sw
can bang cho ap luc dwong thé gan:

Vv
P =QxR+—
air L C

Lwu y rang phwong trinh nay chi 1 s sap xép lai
phwong trinh tr Chwong 1 (Pay = ap lwc phé
nang):

P, —P
)= air alv
¢ R

V/C dwoc thay thé cho Palv:

air

0=—F

o
=

Phwong trinh dwgc sap xép lai:

a1

Vv
P. =0O0xR+—
. =0 .

Khai niém chinh # 2
* D6 gian nd la thwéc do do co gian
e D6 dan hoi la thwéce do do clirng

e D6 gidn nd la nghich dao ctia d6 dan hoi

HOOMAN POOR - BASICS OF MECHANICAL VENTILATION

Ap lwc dwong thé (Airway pressure)
May thé c6 dong ho do ap lwc lién tuc bao céo ap
lwc dwong thé trong qua trinh thé may. Panh gia
ap luc dwong thé gin nay lién quan dén lwu
lwgng va thé tich khi lwu théng cé thé cung cip
thoéng tin vé co hoc ho hap bénh nhéan, dic biétla
strc can va do gidn né ctia hé ho hip.

Trong cai dit thong khi kiém soat thé tich (VCV),
lru lwong (muc tiéu) va thé tich khi lwu théng
(chu ky) dwgc dat. Do dd, ap lwc dwong thé gin
sé phu thudc vao sttc can cua dwong thé va do
gidn né ctia nhu mo phdi va thanh ngwc. Ap luc
dwong thé dinh (peak airway pressure) 1a ap luc
dwong thé tdi da trong chu ky hd hip. Poi védi
lwu Iwong va thé tich khi lwu thong nhit dinh, ap
lyc duwong thé dinh sé tang 1én trong bénh canh
tang strc can hoac giam do gian né.

bé xac dinh xem ap lwc dwong thé tang c6 phai la
két qua cuia tang strc can hay giam dé gian né hay
khong, c6 thé thwc hién thao tac tam dirng hit
vao (inspiratory pause maneuver). V&i thao tac
nay, sau khi thé tich khi lwu thong cai dat dwoc
cung cip, van thé ra clia may thé sé dong lai,
ngan khong khi roi khoi hé théng ho hip trong
mot khodng thoi gian ngan. B&i vi khong khi
khong thé roi khoi hé ho hip trong khodng thoi
gian nay, ap lwc & moi noi trong hé h6é hap cin
bang.

Khi ap lwc trén toan bo hé thong ho hip da dwoc
cAn bang, sé khong con bit ky do chénh léch ap
lwc nao dé kiém soat Iwu lwong, do do, lwu lwong
sé ngung lai (Q = 0). Nhwdalwuy, Pr=Q x R, va
do d6 Pr (thanh phan sirc can cua ap lwc dwong
thé gan) ciing sé bang khong, bit ké sitc can
dwong thé. Do d6, ap lwc dwong thé gan do dwoc
chi bao gébm 4p lwc phat sinh tir thanh phan dan
hoi (Pg), bang véi V/C.
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Ap luc dwong thé gan dwoc do & cudi qua trinh
tam durng hit vao dworc goi la ap lwc binh nguyén
(plateau pressure). Ap luc binh nguyén sé& ting
1én khi ting thé tich khi lwu thong hoic gidam do
giin nd hé hoé hip. Ap lwc binh nguyén cé thé
dwoc xem 1a ap lwc t6i da trong chu ky hé hap &
phé nang. Khi bat dau thé, 4p luc phé nang &
mic thip nhat. Trong khi hit vao, khi khong khi
14p day phé nang, ap luc trong phé nang tang lén,
dat dén mikc tdi da mot khi toan bo thé tich khi
lru théng dwoc cung cip. Mirc t6i da d6 doi véi
ap lwc phé nang bang véi ap lwc binh nguyén
(Hinh 4.2).

Proximal airway pressure

Time

Hinh 4.2 Dang séng dp lwc véi thao tdc tam dirng
hit vao. Dang séng dp lwc nay la tir ché dé théng
khi kiém sodt thé tich v&i dang séng lwu lwong
hdng dinh. Ap luc dwong thé dinh la dp lwe duong
thd t6i da trong chu ky hé hdp. Khi mét thao tdc
tam dirng hit vao dwoc thwc hién, lvu lwong hit
vao ngtrng lai va thé ra tam thoi bi ngdn chdn. Do
Iwu lwong da ngirng, thanh phdn sitc cdn cta dp
lwc dwong thé gian (Pgr) tré thanh bdng khéng,
lam cho dp lwc dwong thé gin do dwoc bdng véi
thanh phdn dan hoi (Pg). Pe & cudi hit vao bdng
véi dp lwc binh nguyén. Lwu y rdang dp lwc phé
nang & gid tri thdp nhdt khi bdt ddu hit vao va
tdang dén mikc t6i da vao cudi thi hit vao, bdng véi
dp lwc binh nguyén.

HOOMAN POOR - BASICS OF MECHANICAL VENTILATION

Khai niém chinh # 3

Ap luc binh nguyén:

e Do 4p lwc phé nang t6i da trong chu ky ho
hap

« Do bang thao tac tam dirng hit vao

e Cao hon khi thé tich khi lwu thong ting va
giam do gidn nd hé hé hap

Thuét toan chan doan

Ap lyc dinh va binh nguyén , nhw dwoc do trong
VCV, c6 thé cung cip thong tin vé co hoc ho hip
ctia bénh nhan (Hinh 4.3). Ap lic dinh ting Ia két
qua cda ap lwc tang tir thanh phén sirc can, ap lwc
tang tir thanh phan dan hoi hodc ca hai.

bé xac dinh nguyén nhin cua 4p lwc dinh ting,
nén tam dirng ho hip dé do ap lwc binh nguyén.
Néu ap lwc binh nguyén la binh thwong, ap lwc
dinh tang la do sttc can dwong thé tang (Hinh
4.3b). Cac nguyén nhan phé bién cla viéc ting
strc cdn dwong thé bao gdm cin 6ng ndi khi
quan, dich tiét trong duwomg thé va co thit phé
quan.

Néu ap lwc binh nguyén tang, ap lwc dinh tang la
do d6 gidn n& ctia hé ho hap gidm hodc do thé
tich phoi tang (Hinh 4.3c). Cac nguyén nhan pho
bién ctia viéc gidm d6 gian n& hé ho hip bao gom
phu phoi, xo phoi, cd trwdng, béo phi va mang
thai. Tran khi mang phoi va xep phoi lam tang ap
lwc binh nguyén vi thé tich khi lwu théng dwoc
cai dat tir VCV c6 it phdi c6 san dé vao.

BAy khi, nhw da giai thich trong Chwong 6, ciing
lam ting 4p lwc binh nguyén bang cich ting thé
tich phoi cuéi ky thé ra va ap luc. Viéc bo sung
thé tich khi Iwu théng vao thé tich phoi cuéi ky
thé ra va ap lwc ting sé dan dén ting ap lwc binh
nguyeén.
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a Khai niém chinh # 4
§ Nguyén nhan gay tang strc can dwong tho:
7] < ~ A 7 2
g e Can 6ng nodi khi quan
> v \ 2
g « Dich tiét dwong thé
®
E Inspiratory | |Pg » Co that phé quan
% pause
<
Q.
Time Khai niém chinh # 5
2 Ppiak Nguyén nhan ctia viéc gidm do gian n& hé ho
% hap:
‘g e Phu phéi
«©
;  Xo phoi
£ Inspiratory e Tran khi mang phéi
P pause
- * Xep phoi
Lo * By khi
c Po:ak o CO trwdmg
% « Béo phi
u
[ .
: W‘ ° Mang thal
S pause
£
=
£ Giam ap luwc dinh trong qué trinh VCV cé thé
&5_ dwoc ghi nhan trong bdi canh nd lwc hd hip cua
bénh nhén hodc ro ri bong chén dng ndi khi quan.

Time Vi lwu lwong trong VCV dwoc cai dat, cac nd luc
ho hip ctia bénh nhan sé khong lam thay déi luu
lwong ma sé lam gidm ap lwc dwong thé gan. Viéc

Hinh 4.3 Dang séng dp lwc véi thu thudt tam dat ong noi khi quan c6 bong chén lam dwong
dirng hit vao. (a) Ap lwc dinh va binh nguyén binh th& kin, cho phép tao ap lwc cho hé ho hap trong
thwong. (b) Ap lwc dinh ting nhung dp lwc binh khi hit vao. Néu bong chén khéng kin day du,
nguyén binh thwong. Ap lyc dinh ting la do ting khong khi cé thé ro ri ra bén ngoai, lam gidm ap
trong thanh phdn strc cdn cia dp lwc dwong thé lwc dworng thé dinh. Ro ri bong chén cé thé xay ra
gan (Pr). (c) Ap luc dinh tdng va dp luc binh do bom phong béng chén khong du, di chuyén
nguyén ting. Ap lwc dinh ting la do tdng trong ong ndi khi quan ra ngoai, dat 6ng thong da day
thanh phdn dan héi cta dp lwc dwong thé gan vao khi quan hodc béng chén 6ng noi khi quan bi
(PE). khiém khuyét (Hinh 4.4).
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Endotracheal e un ,
tube — Khai niém chinh # 6

ff
“ Nguyén nhan cta giam ap luc dwong thd
dinh:

<—— Trachea

N6 lwc h6 hap ctia bénh nhan

* RO ri 6ng nodi khi quan
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Underinflated
cuff

Hinh 4.4 (5ng noi khi qudn trong khi qudn. (a)
Béng chén phong Ién lam kin dwong thé trén va
cho phép tao dp lwc trong hé théng hé hdp trong
khi hit vao. (b) Mét béng chén bi thiéu ddn dén ro
ri khéng khi xung quanh béng chén va ra khdi
dwong thé trén, dan dén dp lwc dwong thé thdp
hon véi théng khi dworc kiém sodt thé tich.
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Chwong 5:

HOOMAN POOR - BASICS OF MECHANICAL VENTILATION

HOI CH’NG SUY HO HAP CAP TiNH (ARDS)

Hoi chirng suy ho hip cip tinh (ARDS) la mot
héi chirng dic trueng béi phu phéi do tang tinh
thdm, viém phdi, thiéu oxy va gidm dé gian no&
phéi. Tiéu chi chidn doan 14m sang bao gbm céc
hinh dnh m& hai bén trén x quang nguec, giam oxy
mau véi ty 1é Pa02/Fi02 <300 mm Hg véi ap lwc
dwong cudi ky thé ra (PEEP) 5 cm H20 va suy
hé hdp hoan toan khéng thé gidi thich dwoc do
suy tim hodc qua tai dich. Nguyén nhan ctia ARDS
c6 thé dwoc phan loai thanh nhirng nguyén nhan
do chin thwong truc ti€p dén phéi (vi du, viém
phadi, hit sic, hit phai khi doc, chét dudi) va chin
thwong gian ti€p dén phdi (vi du, nhiém trung
huyét, chin thwong, viém tuy, truyén mau). Viém
phéi trong ARDS giy ton thwong phé nang, mao
mach phoi bi ro ri, tiét dich protein vao phé nang
va xep phé nang. Bénh nhin mic ARDS thwong
phai thé may vi cong viéc ho hip ting do giam do
gian né phéi va trao déi khi bi suy yéu.

Khai niém chinh # 1

Tiéu chi ARDS:

e Cap tinh

e Cac phuwong tién song phwong

e Ty l1é PaO2/Fi02 <300 mm Hg véi PEEP 5 cm
H-0

e Xam nhap khong dworc gidi thich hoan toan
do suy tim hoac qua tai dich

Bén canh viéc diéu tri can nguyén co ban, diéu tri
ARDS chu yéu 1a hd trg. Muc dich 1a dé cho phép
thoi gian dé nhu mo6 phdi bi ton thwong lanh

ding cach trong khi tranh lam tén thwong cho
phéi khong bi ton thwong. Mic du thong khi co
hoc thwong rit cin thiét dé thong khi va trao déi
khi & bénh nhin mac ARDS, nhwng viéc st dung
thong khi 4p lwc dwong cé thé lam x4u di tinh
trang viém va ton thwong phoi. Ba loai chan
thwong phéi do may thé (VILI, ventilator-
induced lung injury) da dwoc md td: chan
thwong thé tich (volutrauma), chdn thwong ap
Iwc (barotrauma) va chdn thwong xep phoi
(atelectrauma). Chién lwgc théng khi dwoc st
dung trong ARDS chd yéu nham dé giam thiéu
cac loai ton thwong phoi.

Volutrauma

Thé tich khi lwu thong cao hon dan dén tiang kéo
cing nhu mé phoi. Sw kéo cing nay tang lén,
trong boi cdnh nhu moé phdi da bi tén thwong,
din dén ting hién twong viém va tén thwong
phdi thém. Trong mdt thir nghiém ngiu nhién, da
trung tdm 16n, viéc st dung chién lwoc thé tich
khi lwu thong thdp 6 ml cho mdi kg trong lwong
co thé ly twdng & bénh nhian mac ARDS so véi
thé tich khi lwu thong 16m hon dan dén giam ty 1é
tl vong. Trong lwong co thé ly twdng, khong phai
trong lwong co thé thuc té, dwoc st dung dé tinh
todn thé tich khi Iwu thong vi kich thwéc phoi
twong quan tét hon véi chiéu cao so véi trong
lwong thwc té cua phéi ngwoi trwedng thanh
khong phat trién khi tang can.
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Khai niém chinh # 2

Thé tich khi lwu thong phai 1a 6 mL cho mdi
kg trong lwgng co thé ly twdng dé ngidn ngira

volutrauma trong ARDS

Ca hai ché d6 thong khi thé tich va ap lwc déu c6
thé dwoc st dung cho théng khi thé tich khi lwu
théng thip. Nhw di thdo ludn trong Chwong 3,
vGi thong khi kiém soat thé tich (VCV), lwu lwong
(muc tiéu) va thé tich (chu ky) dwoc dat; do do,
nhirng thay déi trong do gian n& phoi cia bénh
nhan, sttc can dwong thé va nd luc cia bénh
nhén sé anh hwdéng dén ap lwc dwong thé gan va
khong phai la thé tich khi lwu thong dwoc cung
cap. Vi du, sw phat trién cac nd luwc hé hap manh
mé ctia bénh nhan trong qua trinh VCV sé khong
lam thay doéi thé tich khi lwu théng ma thay vao
do6 sé lam giam ap lwc dwong thé gan.

Véi thong khi dwoc kiém soat ap lwc (PCV), bién
s6 muc tiéu la ap lwc dwong thé gan va bién sé
chu ky la thoi gian. Thé tich khi Ivu thong, khong
dwoc cai dit truc ti€p trong ché do thong khi nay,
dwoc xac dinh bang ap lwc dwong thd gan, thoi
gian hit vao va dac diém cda hé hé hip (do6 gian
n& phdi, sirc can dwong théd va nd lwc clia bénh
nhén). Nhitng thay doi trong hé h6 hap sé khong
lam thay déi ap lwc dwong thé gdn ma thay vao
dé sé anh hwong dén lwu lwgng va do d6 anh
hwéng thé tich khi lwu thong. Vi dy, sw phat trién
cac nd lyc hd hdp manh mé ctia bénh nhan trong
PCV sé khong lam thay doi ap lwc dwong thé gan
va thay vao d6 s& dan dén tang lwu lwgng ho hap
va do dé ting thé tich khi lwu thong. Trong
treong hop nay, thé tich khi lwu thong co thé
dwoc gidm bang cach gidm ap lwc duwong thd gan.
Néu PCV dwoc st dung cho bénh nhin mac
ARDS, diéu quan trong la thé tich khi lwu thong
két qua phai dwgc theo doi chidt ché dé dam bao

HOOMAN POOR - BASICS OF MECHANICAL VENTILATION

rang bom phoéng qua mirc phéi khong xay ra
trong qua trinh thay do6i hé ho hip.

Barotrauma

Ong ndi khi quan va dwong thé cé sun va co co
thé chiu dwoc ap lwc dwong thé cao; tuy nhién,
ap luc dwong thd qua mirc trong phé nang c6 thé
dan dén cac bién chirng nhw tran khi mang phdi,
tran khi trung that va khi phé thiing dwéi da.
Nhw da giai thich trong Chwong 4, ap lwc binh
nguyén cé thé dwgc xem 1a ap luc t6i da trong
chu ky ho hip & phé nang; ngan chén ap lwc binh
nguyén rit quan trong trong viéc quan ly ARDS.
bé dat dwoc ap lwc binh nguyén thip hon véi
VCV, phai gidm thé tich khi Iwu thong. Doi véi
nhitng bénh nhin cé mirc d6 d6 gidn n& phoi rat
thap, thé tich khi lwu thong dwéi 6 mL moi kg cé
thé cin thiét dé dat dwoc ap lwc binh nguyén
chap nhan dwoc. Ap lwc binh nguyén muc tiéu
thwong dwdi 30 cm H20.

V&i PCV, lwu lwgng dwoc quan ly dé nhanh chong
dat dwoc va duy tri ap lwc dwong thé gan. Khi
khong khi di chuyén vao bénh nhéan, 4p lwc phé
nang ting lén, va cin it lvu lwong hon dé dat
dwoc ap lwc dwong thé gan cai dat. Néu thoi gian
hit vao (chu ky) dua dai dé lvu lwong ngirng hoan
toan, 4p lwc phé nang sé bang 4p luc dwong thé
gan. Do do6, cai dat ap lwc dwong thé gan thap
hon sé dam bao ap lwc phé nang thiap hon va
giup ngan ngwra barotrauma.

Atelectrauma

Sw xep phé nang la mét diu hiéu ddc trweng cta
ARDS. Viéc mé va dong lap di lap lai cia phé
nang bi xep vé&i thong khi co hoc 1a bat loi, vi cac
rng sudt (stress) cao dwoc tao ra tai giao dién

ctiia md bi xep va suc khi khi mot phé nang bi xep

© Springer International Publishing AG, part of Springer Nature 2018

Dich: BS. bang Thanh Tuan 28

Hooman Poor — Basics of Mechanical Ventilation — Springer Nature 2018 — Dich: BS. Bang Thanh Tuan — BV Nhi Béng 1 TPHCM



January 12,2019

dwoc mé tré lai. Ton thwong phéi dwoc duy tri
bé&i sw mé va dong ctia phé nang lap di lap lai nay
dwoc goi la atelectrauma. Surfactant la mot chat
lam gidm strc cing bé mat thanh phé nang, ngin
nglra sy xep cua phé nang. Do tén thwong biéu
mo phé nang va viém, c6 ca sw giam san xuat chat
hoat dong bé mat va ciing lam giam chic ning
cua chit hoat dong bé mat, dan dén xep phé nang
va xep phoi.

Viéc st dung PEEP ting lén cé thé gidm thiéu
atelectrauma. Nhw da thao luan trong Chwong 1,
PEEP dang dit trudc dwong thé gan chic chin la
dwong tinh trong giai doan thé ra. Ap luc mé, 1a
ap luc toi thiu cin thiét dé mé mot phé nang
dang déng kin, cao hon ap lwc dong, 1a ap luc t6i
thiéu can thiét trong mét phé nang dang m¢& dé
gitt cho n6 mé. D6 13, can nhiéu lwc hon dé tach
cac thanh phé nang bi dinh vao nhau hon mic
cin thiét dé ngin cac birc twong phé nang déng
lai & vi tri dau tién. Hinh 5.1 cho thiy mo6i quan
hé gilta 4p lwc phé nang va trang thai cia phé
nang. Mot phé nang c6 ap luc phé nang dwéi ap
lwc dong sé dwoc dong lai (Piém A). Néu ap luc
phé nang ting 1én trén ap lwc déng, nhung van
duéi 4p lwc mé, phé nang vin dong vi n6é khong
tang trén ap lwc mé (Pi€m B). Cac phé nang sé
chi mé& khi ap lwc phé nang ting 1én trén ap lwc
mé& (Piém C). Sau khi phé nang dd m&, néu ap luc
phé nang gidm xudng dudi 4p lwc mé&, nhwng van
cao hon 4p lwc déng, phé nang van mé (Piém D).
Néu 4ap lwc phé nang gidm xudng dwéi ap lwc
dong, phé nang sé dong (Pi€m E). Néu ap lwc phé
nang ting tr& lai trén 4p lwc déng, nhung van
duéi ap lwc mé, thi phé nang van déng (Piém F).

Lwu y rang 4p lwc phé nang tai Diém B, Diém D va
biém F l1a nhw nhau, nhwng phé nang dwoc dong
tai Diém B va Diém F va m& tai Diém D. Vé mit ly
thuyét, dat PEEP trén ap lwc dong sé ngdn chan
phé nang mé va sé gidm atelectrauma.

HOOMAN POOR - BASICS OF MECHANICAL VENTILATION

Opening
pressure

Closing
pressure

Alveolar pressure

Hinh 5.1 So do ciia mot phé nang véi dp luwc phé
nang khdc nhau. Pwong lién nét thé hién phé nang
& trang thdi déng va dwong chdm dai dién cho
phé nang & trang thdi mé. Lwu y rdng dp luc phé
nang tai Piém B, Piém D va Diém F la nhw nhau,
nhwng phé nang bi déng tai Piém B va Piém F va
mé tai Diém D. Ddt PEEP trén dp lwc déng sé ngdn
chdn phé nang dang mé déng lai.

Khong chi dat PEEP trén ap lwc dong ctia phé
nang ngin nglra atelectrauma, n6 c6 thé duy tri
phé nang & trang thai m& ma néu khoéng sé bi xep
trong toan bd chu ky h6 hap. B&i vi cac phé nang
mé& nay hién cé thé nhan dwoc mot phan cua thé
tich khi lwu thong dwoc cung cip, nén bénh phéi
c6 thé cai thién. Nhirng phé nang md nay hién cé
thé tham gia trao d6i khi, cai thién tinh trang
thiéu oxy. Piéu quan trong can lwu y 1a PEEP
khéng thwc sw mé ra phé nang déng kin, nhung
néu dat trén ap lwc déng, né cé thé ngian chin
phé nang mé& déng lai. D€ thwc sw m& mot phé
nang kin, 4p lwc phé nang phai vwot qua ap luc
m¢. Tha thuat huy dong, 1a sy gia tang tam thoi
trong ap lwc phé nang dwoc dw dinh vwot qua ap
lwc ma&, c6 thé dwoc sit dung d€ mé phé nang bi
xep. Mac du cac thd thuit huy dong da dwoc
chirng minh 13 cai thién oxy & bénh nhan mac
ARDS, nhuwng chiing khéng dwoc chirng minh la
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cai thién két cuc quan trong vé mat lam sang nhw
tr vong hodc thoi gian ndm vién.

PEEP ciing c6 thé c6 tic dung bat lo1i, dic biét néu
n6 khong hiéu qua trong viéc ngan ngira sy xep
phé nang va xep phéi. D€ minh hoa hién twong
nay, hiy twéng twong rang viéc diéu tri PEEP cho
mot bénh nhan nhit dinh khong din dén nhiéu
phé nang con mé. Trong trwong hop nay, PEEP
lam tang ap lwc cudi thi thé ra cia phé nang dang
mé& va do dé lam tang thé tich thd ra ctia chdng.
Diéu nay lam tang thé tich cudi thi thé ra, dit cac
phé nang nay trén mot phan it gidn nd cua
dwong cong ap luc - thé tich vi phoi khong gidn
n& & thé tich cao hon (Hinh 1.4). Cho rdng viéc
str dung PEEP khong dan dén nhiéu phé nang con
mé& cho bénh nhin nay, toan bd thé tich khi lwu
théng sé dwoc chuyén dén cing mot bo phé nang
md. Vi cac phé nang nay dang bat ddu & mot thé
tich va &p lwc cudi thi thé ra, nén ching sé két
thic thi hit vao & mic tang thé tich va ap lwc cubi
thi hit vao. Sw qua tai phé nang nay co6 thé giy ra
barotrauma va ton thwong phoi. Ngoai ra, phé
nang cang qua murc c6 thé chén ép cac mao mach
lién quan cta ching, lam thong noi (shunting)
mau tlr cic phé nang m& thong khi tot sang phé
nang xep, thong khi kém. Mau shunting nay
khong tham gia trao doi khi va trén thyc té, lam
nang thém tinh trang thi€u oxy mau (Hinh 5.2).

Khai niém chinh # 3

e Atelectrauma: chan thwong phéi do mé va
déng phé nang lap di lap lai

e PEEP c6 thé gidm thiéu atelectrauma bang
cach ngan chan déng cac phé nang dang mo

HOOMAN POOR - BASICS OF MECHANICAL VENTILATION

Khai niém chinh # 4

PEEP c6 thé lam x4u di sw trao d6i khi va lam
giam do gidn n& cha phoi bang cach giy ra
tinh trang qué cang phé nang

Tang CO2 mau cho phép

Téng lwong khong khi dwoc hit vao va thé ra moi
phut, goi 1a thong khi phut (Vg minute volume),
bang v&i thé tich khi lwu thong (Vr, tidal volume)
nhan véi tin s6 thd (RR, respiratory rate):

V, =V, xRR

Thong khi phut bao gom khong khi tham gia vao
trao ddi khi, dwoc goi la thong khi phé nang (Va)
va khong khi khong tham gia trao ddi khi, dwoc
goi la thong khi khoang chét (Vp):

Ve=Vi+tV,

B&i vi thong khi phé nang la lwong khong khi dw
kién trao déi khi trén mot don vi thoi gian, ap luc
riéng phan cia carbon dioxide (PaCO:) ty 1é
nghich v&i thong khi phé nang:

PaCO, «a l

A

Do d6, v&i thong khi phé nang ting, PaCO2 thép,
trong khi véi thong khi phé nang gidm, PaCO»
cao. St dung chién lwoc thé tich khi lwu théng
thap trong ARDS s& dan dén giam thong khi phut
néu nhip thé khong tang. Thong khi phut gidm sé
dan dén giam thong khi phé nang, dan dén ting
PaCO2 va nhiém toan hé hap. Khi st dung thé tich
khi Iru thong thip, nén ting nhip hé hap dé bu
cho viéc giam thong khi phé nang. Tuy nhién, vi
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mot lwong thoi gian nhat dinh 1a can thiét cho hit
vao, nén c6 gidi han vé tin sé ho hip cé thé dwoc a
cai dat. End of expiration

Tang CO2 mau cho phép (permissive hyper-
capnia) lién quan dén ting CO; mau mac du da
cai dat nhip hé hap tdi da c6 thé trong chién lwoc
thong khi thé tich khi Iwvu thong thap. Diéu nay
lam ting PaCO2, két qua cua thong khi phé nang
thip do thé tich khi lwu thong thip, dwoc cho
phép bdi vi nhirng loi ich da biét ctia viéc duy tri
thé tich khi lwu théng thip trong moi trwong
ARDS. B6i vi thong khi thé tich khi Iwu théng
thap c6 thé dan dén suw khé chiu cia bénh nhan
va roi loan dong bo may thé clia bénh nhén, viéc
an than dang ké va thim chi thudc gidn co cé thé
la can thiét.

Closed Open
alveolus alveolus

Vs
\(.

Perfusion

Tidal volume delivered

Khai niém chinh # 5

. , , . End of inspirati Entire tidal
Hypercapnia cho phép: cho phép PaCO2 tang s b volume enters
cao vi lgi ich tir thong khi thé tich khi lwu this alveolus
théng thip

Hinh 5.2 Hai md hinh phé nang vé tac dong tiém
nang cta PEEP ting lén doi véi do gidn né phé
nang va twdéi mau phé nang. (a) Khong ting
PEEP, phé& nang bén phéi vin m&, trong khi phé
nang bén trai vAn déng. Gid sir phé nang kin c6
ap lwc mo cao, toan b thé tich khi lwu théng véi
hit vao sé chi di vao ph& nang mé, dan dén ap luc
cudi thi hit vao (binh nguyén ) cao. Cic phé nang
kin khong tham gia trao do6i khi véi mao quan.
(b) Néu PEEP tang duy tri mé& phé nang bi sup, ca
hai phé nang vin mé khi thé ra. Toan bd thé tich
khi lwu thong véi hit vao sé dwoc phan chia gitra
hai phé nang, cai thién d6 gidn n& téng thé cia
phéi va cé thé lam giam &p lwc cudi thi hit vao
(binh nguyén ). Ca hai phé nang tham gia trao doi
khi v&i cac mao mach.
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End of expiration End of expiration

Tidal volume delivered : "
Tidal volume delivered

Tidal volume
End of inspiration distributed .
between both End of inspiration Entire tidal
alveoli volume enters
this alveolus

Capillary
compression

/

Increased shunting
of blood to the
poorly ventilated
alveolus
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Chwong 6:

BENH PHOI TAC NGHEN

Thong khi co hoc thwong dwoc st dung trong béi
canh cdp tinh clia cac bénh phéi tic nghén nhw
hen suyén va bénh phdi tic nghén man tinh
(COPD). Nhitng bénh ly nay dwgc dac trueng bai
sw gia tdng strc can dwong thé th phat do co
that phé€ quan va viém dwong thé, xep va tu sita,
thwong dan dén thé ra khong hiéu qua va han
ché lwu lwong thé ra. Bénh nhian mic bénh phdi
tac nghén va thé ra khong hiéu qua doi héi thoi
gian thé ra 1au hon dé dat dwoc thé ra day du.

Nhip thé chong va Auto-PEEP

Thoéng khi co hoc & bénh nhan thé ra khong hiéu
qua c6 thé la thach thic vi bénh nhan cé thé
khong thé ra hoan toan trudc khi kich hoat nhip
thé khac, mot hién twong dwoc goi la nhip thé
chong (breath stacking). Trong bdi canh nhip
thé chong, vi khéng thé ra hoan toan, khéng khi
bé sung van con trong phé nang khi thé ra, mot
hién twong dwoc goi 1a bay khi (gas trapping).
Khong khi gia tang trong phé nang khi thé ra lam
tang ap lwc cudi thi thé ra, mét hién twong dwoc
goi la PEEP tw dong (auto-PEEP) (Hinh 6.1).

Khai niém chinh # 1

e Nhip thé chong: kich hoat mot nhip thé
khac trwéce khi thé ra hoan toan

o Biy khi:  khong khi thira trong phé nang &
cudi thi thé ra vi thé ra khong hoan toan

e Auto-PEEP: tiang 4p lwc phé nang cudi thi
thé ra do bay khi

End of
inspiration

[JJO—{)I‘—-—{ZI’H<|

Proximal airway
pressure

Beginning of
expiration

A

l])O—!br———(zm<|

End of
expiration

Increased
airway
resistance

End of
inspiration

Proximal airway
pressure

Vv
E
B Flow N
p
Pav= 40 — Y5 Pgr=5 i
A
T
Beginning of o
expiration R
/A
/ N\
Time

|DO-I>l———|Zm<I

Pav= 15 Par=5

End of
expiration
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Hinh 6.1 Anh hwéng cila sitc cdn dwong thé ting
ddng ké dén thi thé ra. (a) Vi du vé thé ra trong
béi cdnh strc cdn dwong thé binh thwong. Khi hét
hit vao, dp luc phé nang la 20 cm H;0. Khi bdt ddu
thé ra, dp lwc dwong thé gdn gidm xudng con 5
cm H;0 (do ddt PEEP trén mdy thé). Béi vi mot sw
chénh léch dp lwc ton tai giita phé nang va dwong
thé gdn, khéng khi di chuyén tir phé nang dén mdy
thé. Trong béi cdnh sic cdn dwong thé binh
thwong, lwu lwong thé ra di nhanh dé phé nang
thodt ra mgt lwong khéng khi di dé gidm dp luc
phé nang xuéng mikc dp lwc dwong thé gan. Lwu y
rdng néu thoi gian thé ra dwoc phdn b6 thém, sé
khéng c6 khéng khi b6 sung nao thodt ra khéi phé
nang, vi khéng cé dé chénh léch dp Iwc nao ton tai
khi thé ra gitra dp lwc phé nang va dp lwc dwong
thd gdn. (b) Vi du vé thé ra trong boéi cdnh sikc cdn
dwong thé tdng ddng ké. Khi cudi thi hit vao, dp
Iwc phé nang la 40 cm H0. Khi bat dau thé ra, dp
Iwe dworng thé gdn gidm xuéng con 5 cm H20 (do
ddt PEEP trén mdy thé). B&i vi mgt chénh léch dp
lwc ton tai giita phé nang va dwong thé gdn,
khéng khi di chuyén tir phé nang dén mdy thd.
Trong béi cdnh tdng sitrc cdn dwong thé, lwu
Iwong thé ra chdm, phé nang khéng thé dudi sach
khéng khi du dé giam dp lwc phé nang dén mirc dp
lwc dwong thé gan trong thoi gian thé ra cho
phép. Két qud la dp lwc phé nang tdng 1én khi hét
thi thé ra dwoc goi la PEEP tw dong. Lwu y rdng
néu thém thoi gian dwoc phdn bé cho thé ra,
khéng khi b6 sung sé roi khéi phé nang vi dp luc
phé nang & cudi thoi gian thé ra vdn cao hon dp
lwc dwong thé gan.

Nhip thé chong va bay khi 1am ting ap lwc va thé
tich phé nang cudi thi thé ra; do dd, hit vao bat
dau & mirc cao hon so véi thé tich va ap lwc phéi
binh thwong. Viéc str dung mot thé tich khi lvu
thong da dinh (nhw xay ra véi thong khi kiém

soat theo thé tich) déi véi phoi cé thé tich va ap
lwc cudi ky thé ra ting cao dan dén ting thé tich
va ap lwc phoi cudi thi hit vao. Néu nhip thé
choéng va bay khi di nghiém trong, tdn thwong
khi 4p (barotrauma) c6 thé la két qua cia viéc
tang ap lwc trong dwong thé va phé nang. Ngoai
ra, ap luc trong 16ng nguc tang 1én c6 thé cheén ép
cac ciu tric tim, lam gidm héi lwu tinh mach tré
vé tim va cu6i cung anh hwong xdu dén huyét
déng va tham chi séc tic nghén.

Nhw da thdo luan trong Chwong 4, ap lwc binh
nguyén tang cé thé gy ra sy hién dién cda tang
thé tich phoi cu6i thi hit vao va siéu bom phong
(hyperinflation) trong béi canh bénh phdi tic
nghén. Trong cac ché do nhim muc tiéu ap luc
(thong khi dwoc kiém soat ap lwc va thong khi ho
tro ap lwc), trong d6 lwu lwong dwoc dung dé
nhanh chéng dat dwoc va duy tri ap lwc hit vao
cai dat, sy hién dién cda tang thé tich va ap lwc
cudi thi thé ra din dén gidm thé tich khi lwu
théng. Can it hon lwu lwong va thé tich dé dat
dwoc ap luc hit vao da dinh, cudi ciing c6 thé dan
dén tinh trang giam thong khi.

banh gid duwdng cong lwu lwong thé ra trén may
thé cé thé gitp xac dinh tinh trang nhip tho
chong (Hinh 6.2). Trong diéu kién binh thwong,
phan thé ra ctia dwong cong lwu lwong sé tré vé
0 trwdce khi két thic thé ra, cho thiy lwu lwong
thé ra da ngirng. Néu mét nhip thé méi dwoc
kich hoat va dwoc bom vao trwéc khi lwu lwong
thé ra vé bang khong, thi nhip thé chdong sé xuit
hién.

Nhip thé chong ciing c¢6 thé dwoc xac dinh bang
cach nghe 4m phdi. D€ thé kho khe xay ra, lwu
lwong phai hién dién. Thé kho khe dén tin gidy
phit cu6i cung trudc khi nhip thé tiép theo duoc
kich hoat cho thiy lwu lwong thé ra khéng dat
dén mic zero cudi thi thé ra va cé hién twong
thé chong.
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a
3, N [\ N
o
Expwatory flow
reaches zero
Time
b
3 ,\ N I\
L_L 0
Explratory flow
does not
reach zero

Hinh 6.2 M6 hinh dang séng lwu lwong. (a) Luwu
Iwgng thé ra binh thwong. Luu y rdang Iwu Iwong
thé ra tré vé zero trudéc khi bat ddu nhip thé tiép
theo. (b) M6 hinh lwu lwong thé ra cho thdy nhip
thé xép chong. Lwu y rang lwu lwong thé ra khéng
dat dén zero trwéc khi bat ddu nhip thé tiép theo.
Sw hién dién ctua lwu lwong thé ra vao cudi thoi
gian thé ra ngu y rdng dp Iwc phé nang cao hon
dp lwc dwong thé gdn tai thoi diém doé.

Khai niém chinh # 3

Xac dinh nhip thé xép chong:

e Luu lwong théd khéng dat dén 0 khi thé ra

e Th& kho khe kéo dai dén khi bat dau thé ra

Do 16n ctia PEEP tw dong cling c6 thé dwoc danh
gia bang cach st dung thao tac tam dirng thé ra
trén may thé (Hinh 6.3). Véi thao tac nay, van
thé ra dwoc dong lai khi thé ra, khong cho phép
thém khong khi roi khoi hé ho hiap. Néu, khi dong

van thé ra dang sir dung, 4p lwc phé nang van cao
hon 4p lwc dwong thé gan (PEEP 4p dung tai may
th&), khong khi sé ti€p tuc di chuyén ra ngoai tir
phé nang dén may thd, lam tang ap lwc dwong
thé. Lwong ap lwc duwong thé ting 1én trén PEEP
dwoc ap dung tai may thé dwoc goi la PEEP tw
dong hodac PEEP ndi tai. Lwu y, PEEP dwoc ap
dung tai may thé thwong dwoc goi la PEEP ap
dung hodc PEEP ngoai sinh. Téng PEEP bang
tong PEEP ndi tai va PEEP bén ngoai. Diéu quan
trong la thao tac tam dirng thé ra dwoc thyc hién
trén bénh nhan khéng thuc hién cac nd lwc hod
hap. Cac nd luc hit vao va thé ra cia bénh nhan
sé thay déi ap lwc do dwoc va sé khong phan anh
dung sy hién dién hoac mirc do PEEP ty dong.

Khai niém chinh # 4

Tam quan trong cta PEEP tw dong c6 thé
dwoc danh gia bang thao tac tam dirng cudi
thi thé ra

Chién lwoc quan ly may thé

Nguyén tic chinh trong viéc quan Iy bénh nhan bj
bénh phdi tic nghén va han ché lwu lwong thé ra
dang st dung may th¢ la tang thoi gian thé ra
cho phép va giam thé tich khi lwu thong dé thé
tich can phai thé ra it hon. Bang cach ting thoi
gian thé ra, c6 nhiéu kha nang lwu lwong thé ra
sé vé 0 trwdc nhip thé ti€p theo, lam gidm mic
do bay khi, PEEP tw dong va siéu bom phong
(Hinh 6.4).

Twr quan di€ém cua may thd, thi thé ra dwgc dinh
nghia la thoi gian trong chu ky hd hap khéng
phaéi 13 hit vao. Cu thé, dé la khodng thoi gian
gitra khi mét nhip thé da ngwng va nhip thé tiép
theo dworc kich hoat.
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Hinh 6.3 Thao tdc tam dirng thé ra thé hién auto-
PEEP. (a) Vi du vé thao tdc tam dirng thé ra trong
béi cdnh sitc cdn dwong thé binh thwdong. Khi thé
ra, van thé dong lai, khéng cho phép bdt ky khong
khi nao roi khdi hé hé hdp. Bdi vi dp luc phé nang
bdng dp lwc dwong thé gdn cudi thi thé ra, khéng
c6 lwu lwong b6 sung tir phé nang dén mdy thé; do
dé, dp lwc dworng thé gdn van khéng thay doi khi

HOOMAN POOR - BASICS OF MECHANICAL VENTILATION

két thic quad trinh tam dirng thé ra va khéng co
PEEP néi tai. Do dé, tong PEEP bang véi PEEP bén
ngodai. (b) Vi du vé thao tdc tam dirng thé ra trong
béi cdnh strc cdn dwong thé tang ddng ké. Khi thé
ra, van thé dong lai, khdng cho phép bdt ky khong
khi nao roi khdi hé hé hdp. Bdi vi dp lwc phé nang
vdn cao hon dp luc dwong thé & cudi thi thé ra, cé
thém lwu lwong khi tir phé nang dén mdy thé, tiép
tuc lam tdang dp lwc dwong thé gan. Sw gia tdng
thém dp lwc dwong thé & cudi khi thé ra dworc goi
la PEEP ndi tai hodc PEEP tw dong. Trong trwong
hop nay, PEEP téng la 12 cm H:0, PEEP ngoai
(PEEP cai ddt) la 5 cm H:0, vi vdy PEEP tw djng la
7 cm H;0.

| E | E |
3o I\ I\ N
“ U
Expiratory flow
does not
reach zero
l Increase expiratory time
| E |
2o l\ I\
o

VEXDiratory flow
reaches zero

Time

Hinh 6.4 Dang séng lwu Iwong chitng minh rang
bdy khi c6 thé dwoc gidm bét bang cdch tdng thoi
gian thé ra. Lwu y rdng lwu lwong thé ra khéng
dat dén 0 trwéc nhip thé tiép theo trong so do
trén nhung & so do6 dwdi, voi thoi gian tdng 1én
cho thé ra, lwu lwgng thé ra dat dén khéng.
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inspiratory time
Y per breath

FE=13f1| E |I| E [I| E |I|] E

b
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Decrease
yrespiratory rate
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Hinh 6.5 Cdc cdch khdc nhau dé gidm ty 1g LE va
tdng thoi gian thé ra. (a) Téng thoi gian hit vao
va ty 1 I: E gidm bdng cdch gidm thoi gian hit vao
ctia méi nhip thé. (b) Téng thoi gian hit vao va ty
Ié I.E gidm bdng cdch gidm tdn s6 thé. E: thé ra; I:
hitvao

Thoi gian twong déi ma bénh nhin danh cho hit
vao so vo&i thé ra dwoc goi la ty 1€ hit vao:théd ra
(ty 1& I:E). Bénh nhan mac bénh phdi tic nghén
va han ché lwu lvong thé khi dwoc thé may cé loi
tr ty 1é .E thip d€ tdi da héa thoi gian thé ra.
Mot bénh nhan cé thé chi & mot trong hai giai
doan cta chu ky hé hép: hit vao hodc thé ra.
Bang cach giam thoi gian tdng thé danh cho viéc
hit vao, thoi gian thé ra tang va ty 1é L:E giam.
Thoi gian danh cho hit vao cé thé dwoc giam
bang cach gidm thoi gian hit vao trén mdi nhip
thé (nghia la gidm thoi gian can thiét dé cung cip
moi nhip thé) hodc bing cach gidm sé lwong hit

HOOMAN POOR - BASICS OF MECHANICAL VENTILATION

vao trén moi don vi thoi gian (nghia 12 gidm tin
s0 tho) (Hinh . 6.5).

Mic du nhip ho hip thip va thé tich khi lwu
théng la téi wu dé quan ly bénh nhan bi han ché
lru lwong thé, nhwng st dung chién lwoc nay
thwong sé& din dén tinh trang gidm thong khi va
tang CO2 mau. Tang CO2 mau cho phép nay dwoc
chdp nhin vi nhitng loi ich cta viéc ngdn chin
nhip thé chéng, PEEP tw dong va siéu bom
phong. Tang CO2 mau cho phép ciing dwoc st
dung trong viéc quan ly ARDS v¢éi théng khi thé
tich khi lwu théng thip (Chwong 5).

H6 tro kiém soat

boi vai cac ché do thong khi sir dung kich hoat
ho tro-ki€ém soat (thong khi kiém soat thé tich
hodc théng khi kiém soat ap lwc), gidm nhip hé
hip da dat sé lam giam téng thoi gian hit vao va
do dé6 tang thoi gian thé ra. Vi dy, néu nhip thé
ctia bénh nhan 1a 20 nhip thé mdi phut véi thoi
gian hit vao 1a 1 gidy mdi nhip, bénh nhan sé&
danh téng cdng 20 gidy modi phut trong giai doan
hit vao. Do d6, bénh nhan dang danh 40 gidy moi
phut trong giai doan thé ra, twong dwong véi 2
gidy cho mdi chu ky thé. Gidm tin s6 ho hip
xudng 10 nhip mdi phut sé& khién bénh nhan mit
téng cong 10 gidy moi phut trong giai doan hit
vao va do d6 tdng cong 50 gidy modi phut trong
giai doan thé ra, twong dwong véi 5 gidy mdi chu
ky thé. Chi c6 thé gidm nhip hd hip bang cach st
dung mday thé néu nhip thé 1a nhip thé kich hoat
may thé. Gidm nhip ho hip cho bénh nhan khi
ma tat ca nhip thé déu do bénh nhén kich hoat sé
khong anh hwdng dén tan s6 ho hap tong. Trong
nhitng kich ban nay, thudc an than va thim chi la
thudc gidn co c6 thé can thiét dé gidm nhip ho
hép.
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Thong khi Ki€ém soat thé tich

Nhw da thdo luan trwéc day, trong thong khi
kiém soat thé tich, muc tiéu 1a lwu lwong va chu
ky la thé tich. Tang lwu lwgng lam gidm thoi gian
cin thiét dé cung cip thé tich khi lwu théng da cai
dat, giap giam thoi gian hit vao cho mdi nhip thé,
do d6 sé ting thoi gian thé ra. Lwu y rang, dwa
trén phwong trinh tr Chwong 4, tang lwu lwong
cling sé lam tang ap lwc dwong thé gan:

|4
P =0OxR+—
airr (’ C

C =do6 gian n&

Q =lwulwong

P.ir = &p lwc dwong thé gin

R = sttc can duwdong the

V = thé tich
Tuy nhién, phén 1én 4p lwc nay bi mat trong dng
noi khi quan va duong thé trung tam, bénh nhan
c6 thé chiu dwoc ap lwc ting ndy. Ap lwc phé
nang sé khéng bi anh hwdng néu thé tich khi lvu
thong van nhuw ct.

Giam thé tich khi Iwu thong cling sé lam ting thoi
gian thé ra. Bang cach giam thé tich, can it thoi
gian hon cho hit vao tai mot Iwu lwgng nhit dinh,
dan dén ting thoi gian théd ra. Ngoai ra, voi thé
tich khi Iwu thong giam, cin it thoi gian hon dé
thé ra lwgng khi lwu thong dwoc cung cap.

Khai niém chinh # 5

Chién lwgc dé tang thoi gian thé ra trong VCV:
e Gidm nhip h6 hap

e Giam thé tich khi lwu thong

e Tang toc do lwu lwong

HOOMAN POOR - BASICS OF MECHANICAL VENTILATION

Thong khi kiém soat ap lwc

Trong théng khi ki€m soat ap lwc, muc tiéu la ap
lyc dwong thé gan, va chu ky la thoi gian. Thoi
gian hit vao c6 thé dwgc gidm truc tiép, dan dén
tang thoi gian thé ra. Thé tich khi lwu théng cé
thé dwoc gidm bang cach gidm 4p luc dwong thé
gan. Véi thé tich khi lwu théng gidm, cén it thoi
gian hon dé thd ra lwong khi lwu thong dwoc
cung cap.

Thong khi ho tro ap luc

Trong thong khi hd tro 4p lwc, muc tiéu 1a 4p luc
dwong thé gan, va chu ky la Ivu lvong. Twong tw
nhuw thong khi dwoc kiém soat ap lwc, ap luc
dwong thé gin c6 thé gidm, 1am gidm thé tich khi
lwru thong. Thoi gian hit vao c¢6 thé dwoc giam
bang cach tang ngwdng chu ky lvu lwong, dé 1a ty
1é phan tram cua lwu lwong dinh ma lwu lwong
hit vao phai gidm dé thi hit vao bi chdm dit. Bang
cach tang ngwdong nay, luru lwgng khong phai dat
dén mirc thip va hit vao sé bi chdm dirt sém hon,
din dén gidm thoi gian hit vao. LAm giam thoi
gian hit vao cling s& dan dén gidm thé tich khi lwu
thong.
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Chwong 7:

HOOMAN POOR - BASICS OF MECHANICAL VENTILATION

KHONG PONG BO BENH NHAN - MAY THO'

Db6i véi nhirtng bénh nhan dwoc thé may khong
st dung co ho hép, tit ca cong hé hap déu dwoc
thuc hién b&i may thé. Kich ban nay thwong xay
ra trong giai doan dung thu6c an than sau, liét co
hodc réi loan chirc ndng than kinh quan trong.
Tuy nhién, nhiéu bénh nhin dwoc théd may la
nhirng ngwoi tham gia tich cuc vao qua trinh ho
hip va str dung co ho hip cta ho. Vai tro cia may
thé d6i véi nhitng bénh nhin nay la lam gidm
cong ho hip. Dé suw hop tac nay gitra bénh nhan
va may th¢é xdy ra thanh cong, sw déng bo la cin
thiét d€ bat dau nhip th& (kich hoat), xac dinh
lru lwgng hit vao (muc tiéu) va chdm dit nhip
thé (chu ky). Sw khéng dong bo gitra bénh nhan
va may thé c6 thé din dén sw khé chiu ctia bénh
nhén va lam tang cong thd. Cac loai khong dong
bo dwoc dac treng la nhirng loai xay ra trong cac
giai doan kich hoat, muc tiéu va chu ky.

Khong dong b lién quan dén kich hoat

Nhw dwoc mo ta trong Chwong 2, nhip thé kich
hoat b&i bénh nhan dwoc bat ddu b&i nhirng nd
lwc ho hdp ctia bénh nhan. Nhitng nd lwc hd hip
lam thay d6i ap lwc va lwu lwong trong b day
may thé. Véi kich hoat ap luc, nhip thé dwoc bat
dau khi mot nd lwc hd hidp lam gidm ap luc
dwong thé gan nhiéu hon so véi ngwdong ap lwc
dat trén may thé (Hinh 2.2). Péi véi kich hoat
lwu lwong, mot nhip thé dwoc bat ddu khi mot nd
lwc ho hap ctia bénh nhan hit mét lwu lwong nhat
dinh cia may thé ra khéi chu trinh bo day may
thé¢ (Hinh 2.3). Kich hoat khdéng hiéu qua
(ineffective triggering), doi khi dwoc goi la kich
hoat bd 1& (missed triggering), xdy ra khi bénh

nhan c6 gang kich hoat may th& khong thanh
cong. Kich hoat thém (extra triggering) xay ra khi
nhip thé dwoc kich hoat mot cach khong thich
hop bang cach st dung co ché kich hoat ap luc
hoidc lwu lwong khi khéng c6 nd lwc hit vao caa
bénh nhan.

Kich hoat khong hiéu qua

N6 lwc hoé hdp ciia bénh nhan phai dat dwoc
ngudng ap lwc hodc ngwong lwu lwgng dé kich
hoat nhip thé. Bénh nhan bi suy h6é hip nang cé
thé qua yéu dé kich hoat may thé mot cach dang
tin cdy mic du da nd lwc hod hdp. Van dé nay tré
nén tram trong hon néu ngwdng kich hoat cai dat
cho kich hoat ap lwc hodc lru lwgng dwoc dat
qua cao, ddi héi cac nd lwc hé hdp manh hon dé
kich hoat may thé. Hon nita, néu st dung kich
hoat lwu lwong, viéc b6 sung thém lwu lwong vao
bo day may thé véi may phun khi dung véi lvu
lwong lién tuc co6 thé tao ra kich hoat khong hiéu
qua. Vi kich hoat lwu lwong, dé bénh nhan kich
hoat thanh céng may thé, nd lwc hd hip ctia bénh
nhin phdi dd manh dé€ hit vao tit ca cac lvu
lwgng b6 sung dwoc cung cidp béi may phun khi
dung, ngoai ngwdng lwu lwgng lién tuc tr may
thé & nhanh hit vao (Hinh 7.1).

bé trdnh van dé nay, co ché kich hoat phai dwoc
dat la kich hoat ap lwc khong dung kich hoat lwu
lvong.

Khai niém chinh # 1

Kich hoat khong hiéu qua: nd lwc hd hip cua
bénh nhan khong kich hoat dwoc may thé
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Hinh 7.1 B6 ddy mdy thé biéu thi co ché kich hoat
lwu lwong. (a) Mét lwong khi lién tuc chdy tir
nhdnh hit vao dén nhdnh thé ra ciia mdy thé. (b)
Mot né lwc hé hdp ctia bénh nhdn sé khién mot s6
dong khi di vao bénh nhdn thay vi quay tré lai
mdy thé. Néu mirc gidm lwu lwong tré lai mdy thé
cao hon ngwéng kich hoat lwu lwong, né Iwc hé
hdp sé kich hoat mdy thé. (c) Viéc st dung cdc
phwong phdp diéu tri khi dung véi lwu lwong lién
tuc bd sung thém lwu lwgng vao nhdnh hit vao cia

HOOMAN POOR - BASICS OF MECHANICAL VENTILATION

b6 ddy mdy thé. D€ bénh nhédn kich hoat thanh
c6ng mdy thé, bénh nhdn phdi hit vao cho tdt cd
Iwu lwong dwoc cung cdp béi mdy phun khi dung,
ngoai lwong lwu lwong lién tuc ttr nhdnh hit vao
cua mdy thé dwoc danh cho nhdnh thé ra.

Kich hoat khong hiéu qua ciing c6 thé phat trién
trong bo6i canh bénh nhin c6 PEEP tw dong dang
ké (xem Chwong 6). O nhitng bénh nhan thé ra
khong hiéu qua va han ché lwu lwong thé ra, thé
ra hoan toan khong dat dwoc trwedc khi cé nhirng
nd luc ti€p theo dé kich hoat nhip thé.

Lam trong khong hoan toan phé nang lam cho ap
lwc phé nang khi thé ra cao hon ap lwc dwong
thé gin, mét hién twong dwoc goi la PEEP ndi tai,
hodc PEEP ty dong. Nhw da thao luan trong
Chwong 2, 4p lwc dwong thé gan khi thé ra phai
bang véi PEEP dit trén mdy thd. DE kich hoat
thanh cong may thé&, bénh nhan phai gidm ap luc
phé nang dwéi ap lwc dwong thé gan (PEEP dat
trén may théd). Sw gidm ap lwc phé nang nay dwéi
ap luc dwong thé gian, hodc lam gidm lwu lwong
ra khoi may thé & nhanh thé ra (kich hoat lwu
lwong), hodc lam gidm ap lwc ciia dwong thé gan
(kich hoat ap lwc). Doi v&i bénh nhan bi PEEP tw
doéng, cin gidm ap lyc mang phdi lén hon (doi
hoi phai ting cwong hit vao) dé gidm da ap luc
phé nang dwéi ap lwc dwong thé gan. Khéng co
kha nang gidm da ap lwc phé nang dwdi ap luc
duwong thé gan din dén kich hoat khong hiéu
qua.

Ngoai ra, nhitng bénh nhan c6 PEEP ty dong
dang ké thwong c6 phéi siéu bom phéng
(hyperinflated). Siéu bom phong phoi lam det
phang co hoanh va dit cac co hd hidp & mot vi tri
bat loi co hoc, lam cho ching yéu hon va it cé
kha nang kich hoat may thé ding mc (Hinh
7.2).
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Hinh 7.2 Auto-PEEP cé thé ddn dén viéc kich hoat
khéng hiéu qud. (a) Vi du vé viéc kich hoat trong
cai ddt strc cdn dwong thé théng thwong va khéng
c6 PEEP tw djng. Do strc cdn dwdng thé la binh
thwong, phé nang cé thé ddy hét khéng khi du dé

a Lungs

AL Airway

[ \- _
End of expiration ‘ ' P =5 Bir—5
\‘ \

\ \\_/'

s

Pleural space

dp lwc phé nang gidm xubng dp lwc dwong thé
gan & cudi thi thé ra. Mot nd lwc hit vao ctia bénh
nhdn lam gidm dp lwc mang phdi, trong vi du nay
ddn dén gidm dp luc phé nang xuéng 5 cm Hz0 va
tao ra mot sw chénh léch dp luc gitta dp luc

DOHAHP»rr——-2mc<

Flow dwong thé gan (PEEP ddt trén mdy thé) va dp lwc
phé nang. P4 chénh léch dp lwc nay lam cho khéng
khi di chuyén tir mdy thé vao bénh nhdn, cudi
cung lam gidm dp lwc dwong thé gdn. Véi kich
hoat dp lwc, viéc gidm dp lwc dwong thé gdn dén

[ [ N N
Inspiratory effort ‘ | Pay=0 €——Pg=5
(Apdv = 5) { o\ .

\ \

\ P
- o’

\ —— )

SO - > r — - Z mis

mirc dwéi ngudng sé kich hoat mdy thé. Véi mot
kich hoat lwu lwong, téc dé lwu lwong vao bénh
nhdan vwgt qud ngwdng sé kich hoat mdy theo. (b)
Vi du vé kich hoat trong béi cdnh tdng sirc cdn
dwong thé. Do strc cdn dwong thé dwgc ndng Ién

b S Increased
airway
resistance

i

BRI > r — - Z M=

ddng ké, phé nang khéng thé ddy hét khéng khi du
dé dp lwc phé nang giam xuéng mirc dp lwc dwong
thé trong thoi gian quy dinh, ddn dén PEEP tw
déng. Mot né lwc hé hdp ctia bénh nhédn lam gidm
dp lwc phé nang xuéng 5 cm H20 sé khéng lam

End of expiration | Pay=15 Pgr =5

gidm dp lwc phé nang xuéng dwéi mirc dp lwc
dwong thé gan. Do dé, khong khi khdng di chuyén
ttr mdy thé vao bénh nhdn, dp lwc dwong thé gdn
khong gidm va cudi cuing, né luc hé hdp ctia bénh
nhdn khéng kich hoat tao nhip thé. Mét né lwc hé
hdp manh mé hon la cdn thiét dé kich hoat nhip
thd trong boi canh PEEP tw ddng. Trong trwong
hop nay, né luc hé hdp phdi gidm 15 cm Hz0 dé
dat dwoc cung mot do chénh léch gitra dp luc
dwong thé gdn va dp lwe phé nang da dat dwoc
trong vidu (a).

o~ Flow
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Khai niém chinh # 2
Nguyén nhan gay ra kich hoat khéng hiéu qua:
e Suy nhwoc co hd hip

e Ngudrng kich hoat dwgc dat qua cao (giam do
nhay kich hoat)

St dung may phun khi dung lwu lwgng lién
tuc v&ibo kich hoat lwvu lwong

e Auto-PEEP

Xtr tri kich hoat khéng hiéu qua tht phat do
auto-PEEP chu yéu la diéu tri roi loan co ban giy
tang stirc can dwong thé va han ché lwu lwong
thd, st dung thu6c gidn phé quan va cac loai
thu6c khac (vi du, corticosteroids). Xt tri cu thé
trén may thé nén st dung cac chién lwoc giam
thiéu PEEP tw ddng mé ta trong Chwong 6.

Tang strc can dwong thé trong khi thé ra cé thé
bi trAm trong thém do sw xep dwong thé trong
khi thé ra, mot hién twong dwoc goi la chen ép
dwong thé dong (dynamic airway compression).
Nhw da thao ludn trong Chwong 1, thd ra trén
may thé ndéi chung la thu dong. Khdng can sw co
that chi dong cta co hd hip cho thé ra xay ra.
Tuy nhién, bénh nhin thé cha dong cé thé co
gang tang luvu lwgng thé ra bang cach sir dung co
hé hip dé ting thém ap lwc mang phéi va ap luc
phé nang & thi thé ra. O’ nhitng bénh nhan c6
dwong dan khi dé bi xep (vi du, COPD), nd luc
lam tang lwu lwong thé ra bang cach ting ap luc
mang phoi nhw thé nay cé thé khong thanh cong.
Ap lwc mang phdi ting c6 thé lam chén ép duong
thé va dan dén xep duwong thé. Sw xep duwdong thé
dac biét ro rét khi gin thé ra khi thé tich phéi
thap hon va it ndng d& dwong thé. Tinh trang ma
trong d6 ting nd luc thé ra khong lam ting téc
do lvu lwong thé ra dwoc goi la gi¢i han lwu
lwong thé ra (Hinh 7.3).

Airway compression

- \
E
v N
P;i T

| r
| | Pav ~$ Pair L
| P A
T
(@)
R

Hinh 7.3 Sw sup dé dwong thé va gioi han lwu
Iwong thé ra. Trong béi cdnh giéi han lwu lwong
thé ra, tdng dp lwc phé nang bdng cdch tdng dp
Iwc mang phéi sé khéng lam tdng lwu lwong thé
ra, ma lai lam cho lyc nén tdng lén trén dwong
thé do dp lwe mang phdi tdng.

Cheén ép va xep dwong thé trong khi thé ra c6 thé
dan dén tinh trang khong c6 s lién lac gitra phé
nang va dwong thé gan. Do khong cé sw lién lac
gitra phé nang va dwong thé gan, nén tang ap luc
dwong thé gan bang cach ting PEEP dén mirc 4p
lwc téi han sé khong lam tang ap lwc phé nang.
Kich ban nay twong tw nhw mot thac nwéc trong
mot dong song, viéc tang mirc nwédc cua dong
song & ha lvu dén thac nwéc sé khong lam ting
mirc nwéc cia dong séng & thuwong ngudn, mién
la mic d6 ctia dong song ha lwu thdp hon muc
nuwéc cia dong song thwong ngudn (Hinh 7.4).

Trong truwdng hop kich hoat khong hiéu qua tht
phat do PEEP tw déng, viéc bo sung PEEP bén
ngoai dé ting ap lwc dwong thd cé thé lam giam
céng can thiét dé kich hoat may thé néu ting ap
lwc dwong thé gan khong din dén tang ap luc
phé nang (nghia la hiéu rng thiac nwéc tang hién
dién). Bang cach ting ap lwc duong théd gdn ma
khéng anh hwdng dén ap lwc phé nang, mirc do
ap lwc phé nang can dwoc ha xuéng dé kich hoat
may thé dwoc gidm bét (Hinh 7.5).
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a Upstream rver gan, va mirc dé cia dong sbéng thwong nguon
1 twong tw nhw dp lwc phé nang. Trong vi du nay,
néu dp lwc phé nang la 15 cm H20 va dp lwc
ol dwong thé gadn la 5 cm Hz0 (a), tdng dp lwc dwong
thé gdn dén 10 cm H0 sé khdong dnh hwdng dén
Dowastream river dp lwc phé nang (b). Tuy nhién, tdng dp lwc dwong
thé gdn dén 20 cm Hz0 sé lam tdng dp lwc phé

nang lén 20 cm H;0 (c).

a

PEEP =5 [
| [Pav=15 )~ Par=5

h

|IO—!>!———|2ITI<‘

T PEEP=5

Pye=10

[RP.. = 15 N-GR= 12

PEEP =10
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PEEP =12

Hinh 7.5 Tdng dp lwc dwong thé gidn véi PEEP
bén ngoai cé thé lam gidm céng hé hdp cdn thiét
dé kich hoat mdy thé trong béi cdnh PEEP tw
déng. (a) O’ cuéi thi thé ra, dp lwc ctia phé nang
cao hon ddng ké so vdi dp lwec dwong thé gdn, cho
thdy sw hién dién ctia PEEP tw ddng. Gid st do
chénh léch la 5 cm H;0 giiva dp lwc dwdng thé gan

v =20 Pair= 20

va dp lwc phé nang la cdn thiét dé dat dwoc dp lwc
ngwéng va/hodc thay doi lwu lwong dé kich hoat
4 4. mdy thé, bénh nhdn phdi gidm dp lwc phé nang

PR xuéng 0 cm Hz0 (gidm 15 cm Hz0) trong dé kich

Hinh 7.4 Hiéu ttng thdc nwéc. Viéc tdng mikc nwéc hoat mdy thé. (b) Néu PEEP bén ngodi tdng lén 12
ctia dong séng ha lwu sé khong dnh hwdng dén cm Hz0 tir 5 cm Hz0 va hiéu itng thdc nwéc xudt
mikc nwéc cia dong sbng thwong ngudn mién la hién do sw xep dwong thé, dp lwc phé nang sé
mitc nwéc cua dong séng ha lwu thdp hon mirc khéng thay déi. Hién tai bénh nhdn chi cdn gidm

nwéc ctia dong séng thwong ngudn. Mirc nwéc cla dp lwc phé nang xudng 7 cm Hz0 (gidm 8 cm H:0)
dong séng ha lwu twong tw nhw dp lwc dwong thé dé kich hoat mdy thé, doi héi it cong thé hon.
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a - Increased
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Hinh 7.6 Tdng dp luwc dwong thé gan véi PEEP
bén ngoai cé thé gdy bdt loi néu khdng co chén ép
dwong thé dong. (a) Vao cudi thoi gian thé ra, dp
Iwc phé nang cao hon ddng ké so véi dp lwe dwong
thé gdn, cho thdy sw hién dién ctia PEEP tw déng.
Gid str rang mot do déc 5 cm H20 giva dp luc
dwong thé gdn va dp lwc phé nang la cdn thiét dé
dat dwoc dp lwc ngwéng va/hodc thay doi lwu
Iwong dé kich hoat mdy thé, bénh nhdn phdi gidm
dp lwc phé nang xuéng 0 cm H:0 (gidm 15 cm
H20) dé kich hoat mdy thé. (b) Néu PEEP bén
ngodi tdng lén 12 cm Hz0 twr 5 cm Hz0 va khéng
c6 hidu trng thdc nwéc, dp lwc b6 sung dwoc
truyén dén phé nang, lam tang dp lwc phé nang va
lam tdng qud trinh siéu bom phdng. Bénh nhdn
vdn cdn gidm dp lwc phé nang 15 cm H;0 dé kich
hoat mdy thd.

Khai niém chinh # 3

Kich hoat khong hiéu qua do PEEP ty dong
doi khi c6 thé dwoc gidm bang cach thém
PEEP bén ngoai

Néu PEEP bén ngoai b6 sung dwoc truyén dén
phé nang (khong c6 hiéu &ng thac nwéc), ap lwc
phé nang sé tang thém. Trong Kich ban nay, céng
viéc can thiét dé kich hoat may théd khong bi
giam, va ap lyc tang phé nang cang lam xiu di
tinh trang siéu bom phong (Hinh 7.6).

Kich hoat khong hiéu qua c6 thé dwoc phat hién
bang cach lwu y kich hoat clia co hd hip phu (vi
du: co rc don chiim va co thang) ma khong cé
kich hoat may thé. Cac ky thuit xdm lan hon,
chang han nhw do dién co hoanh hoic do ap luc
mang phdi bang cach s dung dau do thuc quan,
ciling c6 thé dwoc st dung.

Khai niém chinh # 4

Hoat dong co h6 hidp phu ma khéng trigger
may thé cé thé cho thay kich hoat khéng hiéu
qua

Kich hoat thém

Kich hoat thém xay ra khi nhip thé& dwoc kich
hoat khong phu hop va khong phan anh ty 1é ho
hip noi tai cda bénh nhin. Loai khéng déng bo
nay c6 thé dwoc phan loai thanh kich hoat tw
dong hodc kich hoat kép. Kich hoat tw dong xay
ra trong bdi cdnh ngwng tu nwéc qua mirc trong
dng dan dén dao dong ciia nwéc, ro ri nhé trong
mach hodc dao dong tim - tat ca cac diéu kién nay
dan dén thay d&i lwu lwong va ap luc cé thé kich
hoat may thé. Cai ddt ngwdng kich hoat thip hon
sé lam tang kha nang nhirng dao dong nay sé
kich hoat may thé. Xac dinh ngwdng kich hoat tot
nhit sé& can bang nguy co kich hoat tw dong véi
cong ma bénh nhan kich hoat nhip thé. b6 13, do
nhay kich hoat t6i wu du thidp dé bénh nhan kich
hoat nhip thé véi it nd lwc nhit cé thé, nhung da
cao dé tranh kich hoat tw dong.
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Khai niém chinh # 5

e Nguwdng kich hoat qua cao — tang nguy co
kich hoat khong chinh xac

e Nguwong kich hoat qua thap — tang nguy co
kich hoat tw dong

Khong dong b lién quan dén muc tiéu

Bién muc tiéu xac dinh cach cung cap lwu lvong
trong khi hit vao. Véi cac ché€ do nhdm muc tiéu
lru lwgng nhw thong khi kiém soat thé tich, luu
lwong dwoc cai dit va khong thé thay ddi bang
cac nd lwc ho hip cta bénh nhan. M6t bénh nhan
thwc hién cac nd lwc hd hdp ting lén do mong
muén ting lwvu lwong sé khong anh hwdéng dén
téc dd lwu lwgng. Thay vao do, nhitng nd lwc ho
hip gia ting d6 sé dan dén gidm 4p lwc dwong
thé gan, mang lai mot ché nhip nhé trén duwong
cong ap lwc, nhw da thdo ludn trong Chwong 2
(Hinh 7.7).

Suw khong phu hop nay gitra lvu lwong bénh nhan
mong muon va lwu lwgng do may thé cung cip co
thé dan dén sy khé chiu dang ké cuia bénh nhan
va tham chi con gia ting nhiéu hon cac nd lwc hit
vao. Sy khong dong bo lwu lwgng do cung cép lvu
lwong khong dd c6 thé dwoc gidi quyét bang cach
tang téc do lwu lwong dé phu hop véi nhu ciu
cta bénh nhan hoic bang cach xt Iy nguyén nhan
co ban cho nhu cau lwu lwong ting (vi dy, kich
dong hodc dau). Ngoai ra, chuyén doi ché do sang
ché dd nhim muc tiéu ap lwc (thong khi dwoc
kiém soat ap lwc hodc thong khi hd trg ap luc)
cho phép bénh nhén diéu chinh lwu lwong. Néu
stt dung phwong phap nay, nguwdi ta phai nhan
thitc dwoc thé tich phdi, vi nhitng nd lwc hd hip
qua mirc trong cac ché do nham muc tiéu ap luc
c6 thé din dén thé tich rit cao, c6 thé giy kho
chiu hodc nguy hiém.

HOOMAN POOR - BASICS OF MECHANICAL VENTILATION

No patient Patient
inspiratory effort inspiratory effort

LN

Time |

Proximal airway
pressure

Divot in pressure
waveform

AN

Time

Flow

Hinh 7.7 Dang séng lwu lwgng va dp lwc ctia ché
dé nham muc tiéu lwu lwong thé hién phdn tng
véi né luc hé hdp cia bénh nhdn. Mot né luc ho
hdp ctia bénh nhdn, lam gidm dp lwc phé nang, sé
khéng dnh hwdng dén dang séng lwu lwong vi
dang séng lwu lwong dworc ddt & ché dé nhdm muc
tiéu lwu lwong. Thay vao dé, sé co sw gidm dp luc
dwong thé gan trong nd lwc hé hdp, nhw dwoc
biéu thi bang mdt chd nhdp nhé trong dang séng
dp luc.

Sw khong dong bo lwu lwong ciing c6 thé xay ra
trong cai dat téc dé lwu lwong cuc cao. Sw mo
rong phoi véi téc dd nhanh hon so véi mong
muon clia trung tim kiém soat thong khi cia
bénh nhan cé thé dan dén viéc kich hoat cac co
thé ra va “chdng may”.

Pong bo lién quan dén chu ky

Bién chu ky xac dinh thoi gian giai doan hit vao.
Vé&i nhip thé tw nhién binh thwdng, thi hit vao
xay ra do gidm 4p lwc mang phdi do sw co that
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cua co hd hap. Thoi gian co co hit vao dan dén thi
hit vao dwoc goi la thoi gian hit vao than kinh cia
bénh nhan (T: than kinh). R6i loan dong b6 may
thé cia bénh nhan c6 thé xdy ra khi c6 sw khong
Khép gitva Ti than kinh bénh nhan va chiéu dai
chu ky, con dwoc goi la T may tho.

Chu ky s&m (premature cycling) xay ra khi T;
than kinh dai hon Ti may thé. Hinh thirc khong
dong bd nay cé thé dan dén Kkich hoat kép
(double triggering). Trong tinh huéng nay, bénh
nhan tiép tuc co thit co hoanh sau khi may thé
da hét hit vao. Vi may thé hién dang & giai doan
thé ra (dwong co s&), nén viéc co thit co hoanh
kéo dai va giam ap luwc dwong thé gin sé ngay lap
tirc gdy ra mot nhip thé khac (Hinh 7.8).

INRN

Flow

Time

Hinh 7.8 Dang séng lwu lwong trong kich hoat
kép trong thdéng khi kiém sodt thé tich. Trong
trwomg hop nay, T mdy thé ngdn hon T thdn
kinh. Trong qud trinh T; thdn kinh, bénh nhdn co
that cdc co hit vao, ddn dén gidm dp lwc mang
phdi va dp lwc dwomg thé gan. Nhitng né luc hit
vao chu déng ctia bénh nhdn trong qud trinh T,
mdy thé, khéng kich hoat mdy thé va thay vao dé
sé lam gidm dp lwc dwong thé & ché do nhdm muc
tiéu lwu lwong va tang lwu lwong trong ché do
nhdm muc tiéu dp luc. Tuy nhién, nhitng né lwc hit
vao tich cwc trong khi thé ra (sau khi T mdy thé
da hét) cé6 thé kich hoat mdy thé mét lin nira.
Trong trwomg hop ndy, mét né luc hé hdp cilia
bénh nhén da kich hoat mdy thé hai lan.

HOOMAN POOR - BASICS OF MECHANICAL VENTILATION

Trong thong khi ki€m soat thé tich, kich hoat kép
s& dan dén hai nhip thé duwgc dwa ra ma khong
thd ra & gitra, vé co ban la cung cdp mét nhip tho
véi gip do6i thé tich khi Iwu thong. Thé tich khi
lwru théng 16n nay cé thé 1a van dé. Trong hoi
chirng suy hd hdp cip tinh, n6 c6 thé din dén
volutrauma. Trong bénh phdi tic nghén, né cé
thé 1am nang thém tinh trang siéu bom phong.

Trong thong khi dwoc ki€ém soat ap lwc, kich hoat
kép sé dan dén hai nhip thé dwoc dwa ra ma
khong thé ra & gitra. Tuy nhién, thé tich khi lvu
théng cia nhip thé thi hai sé thip hon rit nhiéu
va can lwu lwong nho dé dat dwoc ap lwc dwong
thé gin vi da c6 khong khi trong phéi tir hit vao
trudc do.

Kich hoat kép c6 thé dwoc gidi quyét bang cach
tang Ti may tho. Trong thong khi kiém soat thé
tich, diéu nay c6 thé dat dwoc bang cach giam tdc
do lwu lwong hodc bang cach tang thé tich khi luu
thong. Ngoai ra, c6 thé thém tam dirng ho hip
cudi thi hit vao - sau khi toan bd thé tich khi lwu
théng da dwoc cung cip va lwu lwong da nglrng
lai, van thé ra bi dong lai va phdi van & mirc bom
phong hoan toan, trong dé nhip thé khac khéng
thé dwoc kich hoat. Trong thong khi kiém soat ap
lwc, thoi gian hit vao c6 thé dwoc ting 1én. Trong
thong khi h6 trg 4p lwc, kich hoat kép khong phai
1a mot hién twong phd bién vi bién chu ky cho
PSV 14 lwu lwong (cu thé 13 gidm dan dén mot ty
1é phén tram da dat cta lwu lwgng hit vao dinh).
Cubi cung, néu cai dat may thé la t6i wu va cac
thay déi sé lam tang nguy co gy hai, cé thé dung
thu6c an than thém hodc thdm chi dung thudc
gian co.

Mot hinh thirc kich hoat kép khac 1a kich hoat
ngwoc (reverse triggering). Kich hoat ngwoc xay
ra khi sw cung cap nhip th& ki€m soat béi sw co
that co hoanh kich thich may thé&, dan dén viéc
kich hoat nhip thé& khac ngay sau nhip thé ban
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dau. Mot md hinh kich hoat kép bao gobm mot
nhip thé& kiém soat, theo sau 1a nhip thé hé tro,
lam tang sw nghi ngo vé kich hoat nguworc.

Khai niém chinh # 6
Nghi ngo kich hoat ngwoc khi mo6 hinh kich
hoat kép bao gom nhip thd kiém soat ngay sau
dé 1a nhip thé ho tro

Chu Ky bi tri hoan (delayed cycling) xay ra khi
thoi gian Ti may thé dai hon T than kinh. Trong
treong hop nady, may thé van con trong hit vao
khi bénh nhin mudn thé ra. Trong mot s treong
hop, diéu nay c6 thé dan dén sw kho chiu dang ké
ctia bénh nhin va bénh nhan c6 thé chu dong cé
gang thd ra trong khodng thoi gian khi cé sw
khong phu hop. Trong théng khi kiém soat thé
tich, hién twong nay biéu hién nhw mét ché nhd
ctia dwong cong ap luc & cudi hit vao (Hinh 7.9).

3
°
w
Time
< tilator T,
2 Notching of
e ‘ . pressure curve
£ :
>
©
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©
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>
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Time
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Hinh 7.9 Dang séng lwu lwong va dp luc trong
théng khi kiém sodt thé tich thé hién chu ky bi tri
hodn. Sw khéi ddu cua Ty thdn kinh dwoc ddnh ddu
bdng db léch dm trong dang séng dp luc, cho thdy
sw co thdt cia co hé hdp, lam gidm dp luc mang
phdi va dp lwc dwong thé gdn. Trong vi du nay,
mdy thé chdm dirt hit vao muén hon so véi bénh
nhdn - Tr mdy thé mé réng ra ngoai sw két thiic
cta Tithdn kinh. Sau khi T; thdan kinh da hét, bénh
nhdn c6 gdng chi déng thé ra bang cdch co thdt
cdc co hé hdp dé tang thém dp lwc phé nang; tuy
nhién, sy khéi ddu ctia thao tdc thé ra nay dang
xdy ra trong giai dogn hit vao ctia mdy thé. Béi vi
muc tiéu trong ché do théng khi nay la lwu lwong,
dang séng lwu lwong khéng bi dnh hwéng béi né
lwc thé ra, va thay vao dé, dp luc dwong the tang
Ién, nhw dd lwu y & phdn cudi cia dwong cong dp
luc.

Khai niém chinh # 7
e Kich hoat kép: T than kinh> T may tho
e Chu ky bi tri hodn: T; than Kinh < Ty may thé
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Chwong 8:

CHI PINH THO MAY

Chi dinh chinh cho thé may la suy ho hip, dwoc
dinh nghia la phéi khong du kha niang dé thuc
hién trao do6i khi day dd. May thé co hoc st dung
ap luc dwong d€ ho tro trao do6i khi va do bo tai
cac co ho hap. Chwong nay sé xem xét mot s6
nguyén nhan pho bién ctia suy ho hap.

Tang cong thé

Nhuw dwoc mo ta trong Chwong 4, hé hé hap co
thé dwoc chia thanh hai thanh phin: thanh phin
strc can va thanh phan dan hdi. O nhitng bénh
nhin thé tw nhién, cac co hd hap phai lam cho ap
lwc phé nang 4m tinh d€ hat khong khi qua thanh
phén sirc can (dwong thd) cling nhw lam phéng
thanh phan dan hoi (phdi va thanh nguwc). Néu cé
s gia tang strc can duwong théd hodc do clrng cua
phéi hodc ngwc, co hé hap phai lam viéc nhiéu
hon dé dat dwoc cuing mét lwu lwong khi. Céng
viéc tang 1én nay cudi cing c6 thé dan dén mét
moi co hd hip va suy ho hip.

Khai niém nay cé thé dwoc xem xét mot cach
toan hoc bang cich st dung phwong trinh
chuyén dong cho hé hé hip, nhw dwoc mo ta
trong Chwong 1:

P.ir = &p lwc dwong thé gin
Pawv = ap lwc phé nang
Q =lwuluwong

R = src can

Trong quéa trinh thé tw nhién, cac co hé hip co
lai, gy giam ap lwc mang phéi, lam gidm ap luc
phé nang. Mot khi 4p lwc phé nang nho hon ap
lwc dwong thd gan, khong khi sé di chuyén vao
bénh nhan (thé hién bang Q dwong trong phwong
trinh trén). Suy yéu than kinh co va ting d6 clrng
cta phdi hoac thanh nguc lam cho viéc tao ap luc
phé nang thip tré nén khé khan hon. Sw hién
dién cta strc can dwong thé tang doi héi ap luc
phé nang thdm chi thdp hon dé dat dwoc lvu
lwong hit vao twong tw. Néu mot bénh nhan
khong thé giam du ap lwc phé nang dé dat dwoc
lwu lwong hit vao day du, thi qua trinh thong khi
va suy hé hap cé thé phat trién.

Ap luc dwong tir thé may 1am gidm céng hd hap
bang cach tang ap lwc dwong thé gan. Khi ting ap
lwc dwong thé gan, bénh nhan can giam ap luc
phé nang it hon dé dat dwoc lwu lwgng hit vao
twong tw (Hinh 8.1).

Khai niém chinh # 1
Théng khi co hoc 1am gidm cong hd hip bang
cach cung cip ap luc day cho hit vao

Tang strc can duwong thd cb thé xay ra khong chi
tlr cac roi loan dwong ho hidp dwdi nhw hen
suyén va bénh phdi tic nghén man tinh (COPD)
ma con do cac roi loan dwong hd hip trén nhw
phu thanh quan. Tang dd crng ctia phoi c6 thé
xay ra véi sy tich tu dich trong nhu mé phéi (phu
phdi do tim hoidc khong do tim), nhiém tring
phdi, xuit huyét phéi va xo phoi. Tang do cling
cdia thanh nguc c6 thé phat trién trong bénh gu
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veo cdt sdng. Pang ch y, chwéng bung, cho du la
do c6 trwdng khéng 16, béo phi hodc mang thai,
sé lam tang céng viéc hé hip vi co hoanh phai
tiéu ton nhiéu nang lwong hon dé ha xudng trong
khi hit vao.

Lung parenchyma and

a chest wall ~ \Ventilator
increases P, | V
to get airinto E
the lungs N
-
|
| Palv Pair L
\ %_J A
Aiway | |
[ O
Patient reduces P, | R
to get air into the lungs ! )
b Ventilator assumes Patient assumes

work of breathing  work of breathing
by increasing P, by decreasing Py,

| |

Q=_2" = Pay
R

Hinh 8.1 So do (a) va phwong trinh (b) ctia hé hé
hdp. Bénh nhdn ddm nhdn céng thé trong khi hit
vao bdng cdch co thdt cdc co hé hdp, lam gidm dp
Iwc mang phdi va phé nang. Mdy thé ddm nhdn
cong thé trong khi hit vao bdng cdch ting dp luc
dwong thé gan.

Nhu ciu gia tang

Bénh nhan cé thé biéu hién suy ho hip khi ting
nhu cau thong khi. Tong thong khi phit (Total
minute ventilation), dwoc dinh nghia 1a tong
lwong khong khi trén mot don vi thoi gian di vao
phdi, bing véi tich s6 cua thé tich khi lwu thong
va tan so hé hip:

V. =V, xRR

HOOMAN POOR - BASICS OF MECHANICAL VENTILATION

Ve: thong khi pht

Vr: thong khi phé nang

RR: tin so6 ho hip
Mot Iy do phé bién cho nhu ciu théng khi gia
tang bao gdbm nhiém toan chuyén hdéa nghiém
trong, trong dé tang thong khi 1a cin thiét dé bu
toan. Nhu cau thong khi gia ting nay dac biét cé
van dé doi véi nhirng bénh nhén bi suy hé hap co
ban nhw COPD hoic bénh phéi ké. Trong nhirng
trweong hop nhw vay, nhirtng bénh nhan nay cé
thé khong thé dap (rng cac yéu cau thong khi cao,
mét moi co ho hdp phat trién téi da va suy ho
hap.
Mot nguyén nhan khac ctia nhu cau thong khi
tang la sy gia tang thong Khi khoang chét
(dead-space ventilation). Thé tich khi lwu thong
c6 thé dwoc chia thanh thé tich khéng khi tham
gia trao ddi khi (thé tich phé nang) va thé tich
khong khi khong tham gia trao do6i khi (thé tich
khodng chét):

Vi=V,+V;

Vr: thé tich khi lwu thong
Va: thé tich phé nang
Vp: thé tich khodng chét

Twong tw, téng thong khi phut c6 thé dwoc chia
thanh thé tich khi trén mét don vi thoi gian tham
gia trao doi khi (thong khi phé nang) va thé tich
khi trén moi don vi thoi gian khong tham gia trao
déi khi (thong khi khoang chét):

Ve =Vat%

V. tdng thong khi phit
Va: thong khi phé nang

Vp: thong khi khodng chét
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Trong bo6i canh bénh ly lam ting théng Kkhi
khodng chét, nhw tdc mach phéi, bénh nhan sé
phai ting téng thong khi phut bang cach ting tin
s6 ho hdp hodc tang thé tich khi lwu thong, d€ dat
dwoc thong khi phé nang binh thwong.

Théng khi co hoc cling dwoc chi dinh cho nhirng
bénh nhin bi séc tudn hoan nghiém trong, tinh
trang gidam cung cip oxy toan phan. Cac co hd
h4p doi hoi lwu lwong mau giau oxy dé hoat dong
ding. V&i nhip thé nghi ngoi yén tinh, cac co ho
hap nhan dwoc khoang 5% cung lwong tim; tuy
nhién, trong tinh trang bénh hiém nghéo nhw
s6c, ho c6 thé nhian dwoc téi 20% cung lwong
tim. V&i thd may, cong ho hip dwoc ddm nhiém
b&i may thé va cac co hd hap khong tai. Véi viéc
khong tai nay, cic co ho hip sé doi hdi ty 1é cung
lwgng tim thip hon va lwu lwong mau sé dwoc
chuyén dén cac co quan thiét yéu hon, nhw nio,
tim va than.

Khai niém chinh # 2

Thong khi co hoc dwoc chi dinh trong séc
tudn hoan nghiém trong dé giam tiéu thu oxy
co ho hip

Suy yéu thin Kinh co’

Suy yéu than kinh co dan dén suy ho hip c6 thé
phat trién thr phat sau cac tinh trang cip tinh
nhu hoi chirng Guillain-Barre, cac tinh trang man
tinh va tai phat nhw bénh nhwoc co, hodc cac tinh
trang tién trién nhu xo cling teo co cot bén. May
thé& cung c4p hd tro bang cach gidm cong viéc thé
trong nhitrng tinh huéng nay.

HOOMAN POOR - BASICS OF MECHANICAL VENTILATION

Tang thong khi phé nang

Nhw mé ta & trén, thong khi phé nang dwoc dinh
nghia 1a thé tich khéng khi trén mot don vi thoi
gian tham gia trao déi khi. Ap luc riéng phan ctia
carbon dioxide (PaCOz) ty 1é nghich v&i thong khi
phé nang. Khi thong khi phé nang cao, PaCO:
thip (dwdi 40 mm Hg). Khi thong khi phé nang
thip, PaCOz cao (trén 40 mm Hg):

PaCoO, a L
B vV

A

Giam thong khi phé nang dwoc dinh nghia la
gidm thong Khi ctia cac don vi trao déi khi. Tinh
trang nay phat trién & nhirng bénh nhan khéng
thé (“won’t breathe”) hodc Khong thé thé
(“can’t breathe”).

Khong thé (“won’t breathe”) dé cip dén gidm
thong khi vi vi giam Kkiém soat trung tim ho
hép (decrease in respiratory drive). Nhirng ly do
phé bién cho viéc gidm kiém soat trung tim ho
hip bao gobm an than do thudc, roi loan hé théng
than kinh trung wong hodc roi loan hé théng sau
sdc nhw séc tudn hoan va bénh nio do chuyén
héa. Ngwng thé (apnea), dwoc dinh nghia Ia sw
chdm d&t hoan toan cta nhip thd, 1a hinh thic
cuc doan cda viéc khéng théd. Trong boi canh
ngung thé, may thé co hoc ddm nhan tit ca cac
cong viéc cua nhip thé.

Khong thé thé (“can’t breathe”) dé cdp dén tinh
trang giam thong khi th& phat do yéu co than
kinh hodc cac tinh trang lam tang cong hé hép.
Do6i véi nhirng bénh nhin c6 dang giam thong khi
nay, viéc thong khi rit kho khan vi tang strc can
dwong thé, phéi hodc thanh nguc clirng, hodc suy
yéu than kinh co, d4n dén gidm thong khi va cudi
cung la ting CO; mau. Piéu quan trong can lwu y
la PaCO; ting manh tir viéc “khéng thé thd” céd
thé lam gidm nghich ly kiém soat trung tim hd
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hap, n6 thém mot phan vao thanh phan “khéng
thd”. Sw gidm théng khi phé nang bé sung nay tir
tang CO2 mau dwoc goi 1a chirng gdy mé bang CO;
(CO2 narcosis).

Khai niém chinh # 3

Nguyén nhin giy gidm thong khi phé nang:
“khéng thd” hodc “khéng thé tho”

Giam thong khi phé nang la mét trong nhitng
nguyén nhan giy bénh ly cta thiéu oxy mau.
Ngoai ra, PaCO; ting dian dén nhiém toan mau,
mot tinh trang dwoc goi 1a nhiém toan hé hap.
Thong khi co hoc cé thé diéu chinh gidm thong
khi phé nang bang cach kich hoat nhip thé dé
théong khi day du trong cac trwong hop cda
“khong thé” va bang cach gidm bét cong thé ciua
bénh nhin trong cac tredng hop “khong thé tho”.

Giam oxy mau

Gidam oxy mau dwoc dinh nghia 1a 4p lyc mot
phén cla oxy mau déong mach (Pa0O) thap. Nam
nguyén nhéan sinh ly bénh ctia gidm oxy mau gom
ap lwc mot phan cuia oxy hit vao (P102) thap, giam
théng khi phé nang, bat twong xing thong khi-
twdi mau (V/Q), shunt va bat thwong khuéch tan.

Khai niém chinh # 4

5 nguyén nhan sinh ly bénh ctia thi€u oxy mau:
e Gidm thoéng khi phé nang

P10 thip

 Bit twong xirng V/Q

e Shunt

e Bit thwong khuéch tan

HOOMAN POOR - BASICS OF MECHANICAL VENTILATION

Pi02 12 tich s6 cha 4p lwc khi quyén (Pam) va ty 1é
riéng phan ctia oxy Khi hit vao (Fi02):

P,0, =F0, xP,

alm

Pi02 thip la nguyén nhan giy thi€u oxy rit hiém
gap & bénh nhan lam sang do khong c6 kich ban
lam sang nao trong dé bénh nhan dwogc thé dwéi
21% Fi0; va giam oxy mau do ap lwc khi quyén
thip chi xay ra & do cao rit cao. Giam thong khi
phé nang, dwoc dinh nghia la PaCO; cao, dwoc
mo ta & trén. Sy khoéng twong xirng théng khi-
twdi mau tao ra tinh trang thi€u oxy trong cac
khu vuc cta phéi noi théng khi thip lién quan
dén twdi mau, do dé mau thoat ra khéi phan do
cta phéi c6 ap lwc oxy riéng phan thip. Shunt la
diém cuc tri va s6 it cia sw khong twong xirng
V/Q, noi mau di tir tudn hoan tinh mach vao tuan
hoan dong mach ma khong nhin dwoc bit ky
thong khi hoic trao d6i khi. Shunt cé thé xay ra
thong qua tim (vi du, ton tai 16 bau duc) hodc
phéi (vi dy, viém phdi). Bat thwong kKhuéch tan
xay ra khi cin oxy lau hon binh thwong dé
khuéch tan tir phé nang vao mau vi phé nang
chivra ddy mot chit (vi du, phu, té bao viém) hodc
do mang phé nang bi day 1én.

Thong khi co hoc 1a hitu ich vi kha ndang cung cap
oxy nong do cao (FiO: cao). Ngoai ra, ap luc
dwong c6 thé hod tro cai thién trao ddi khi bang
cach duy tri sy thong thoang ctia phé nang.

Bao vé dwong thé

Duwong thé ndm & vi tri rat gan véi thuc quan,
mot dwong dan qua do6 thirc dn va dich tiét vao
miéng. Hau hong c6 mét sé co ché tinh vi ngdn
chan thirc an va dich tiét vao phéi. Khi cic co ché
nay bi tén thwong, dich tiét c6 thé xAm nhip vao
ph6i, dan dén viém phdi do hit, viém phéi va nut
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nhiy giy ra xep phoi. Ho, mot trong nhirng co
ché phong thd quan trong nhit ctia phoi, giy ra
viéc truc xuat cac vat thé va dich tiét. Bénh nhan
c6 thé duogc coi 1a khong thé bao vé dwong thd
néu c6 suy gidm cam giac va kiém soat chit tiét
hodc khong cé kha nang tao ra ho hiéu qua.
Nhitng yéu t6 nay cho thdy nguy co suy hé hip
sdp xdy ra. Dat noi khi quan c6 thé cin thiét dé
hé tro gidi phong chat tiét va dé tiép tuc bao vé
dwong thé ra khoi nguy co hit sdc va chit tiét bo
sung.

biéu quan trong can lwu y la nhiéu bénh nhéan bi
suy ho hip do sw két hop ctia cdc nguyén nhan
trén. Vi duy, mot bénh nhan mac bénh nhuoc co
tiém &n phat trién s6c¢ nhiém trung va hdi chirng
r6i loan ho hip cip tinh c6 thé sé c6 cac thanh
phan ctia bénh suy yéu than kinh co, ting céng
thd, ting nhu ciu thoéng khi, gidm oxy mau va
giadm thong khi, sw cin thiét clia thé may dé ho
tro trao do6i khi va giam cong ho hap.

HOOMAN POOR - BASICS OF MECHANICAL VENTILATION
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Chwong 9:

HOOMAN POOR - BASICS OF MECHANICAL VENTILATION

CAI MAY THO’

Mic du théng khi co hoc c6 thé can thiét dé hod
tro thong khi va trao doi khi, thoi gian kéo dai
trén may thé co6 lién quan dén cac bién chirng
dang ké, bao gdm t6n thwong phdi, nhiém trung
va yéu co than kinh. Do d6, & nhitng bénh nhan
dwoc coi 1a khong con can hod tro thé may, diu
quan trong la phai ngirng thé may cang sém cang
tot. Tuy nhién, nglrng thé may sém cé thé can
phai tai dat noi khi quan, mot tha tuc c6 lién
quan dén tang nguy co két cuc bat lgi. Qua trinh
cai may bat dau bang viéc danh gi4 sw sin sang
cai may, sau dé la xét nghiém chin doan, dwoc
goi 1a th&r nghiém thé tw nhién (SBT, sponta-
neous breathing trial), dé xac dinh kha nang rut
ong thanh cong.

Panh gia sw san sang dé cai may

Ba tiéu chi chinh cin dwoc hoan thanh trwdc khi
bat dau qua trinh cai may:

1. Cai thién ddng k€ nguyén nhan ban dau cia
suy ho hip, bang liéu phap (vi du: khang sinh,
loi ti€u, steroid) hodc theo thoi gian (vi du,
cai thudc an than, giai quyét viém phoi).

2. Oxy hoa day du véi FiOz va PEEP téi thiéu.
Thong s6 dwoc chidp nhin chung la do bao
hoa oxy trén 90% véi Fi02 < 0,4 va PEEP 8 cm
H-O.

3. Kha nang bit diu nhip th& mdt cach tw nhién.

Cac théng s6 khac can dwoc danh gia bao géom
tinh trang tim than, dich ti€t hé hip, d6 manh
ctia ho, nhu ciu hd hip va tinh trang tim mach.
Mot bénh nhéan bi rc ché cam giac hoac do6 manh
ctia ho kém c6 thé khong du bai tiét dich tiét dé

bao vé dwong thé sau riat 6ng. Cac chat tiét bi gitr
lai c6 thé giy ra nghet dam ctia dwong thé va xep
phdi do tic dam, dan dén suy ho hép.

Bénh nhin c6 nhu ciu thong khi cao (vi du,
nhiém toan hoic s6t dang ké) c6 thé khong thé
dap &ng cac yéu ciu théng khi cao sau rat 6ng
dan dén suy ho hdp sau rat 6ng. Hién twong nay
dic biét quan trong & nhitng bénh nhin mac
bénh phoi tiém an.

Nhw da thao luidn trong Chwong 8, thé may rat
hitu ich trong tinh trang séc tudn hoan nghiém
trong, tinh trang giam cung cap oxy toan phan.
Bang cach gidm cdng ho hidp bénh nhan, thé may
lam gidm nhu ciu oxy cda co ho hap, cho phép
phin b6 nhiéu cung lwong tim hon cho cac co
quan thiét yéu khac nhw ndo, tim va than. Mot
bénh nhan can dung thudc vin mach hodc thudc
tang co bop liéu cao cé thé c6 nguy co mat bl cao
sau khi rat 6ng vi co h6 hip sau do sé 1y bot mot
s6 lwgng cung lwong tim trwedc d6 dwoc phan bo
cho céc co quan thiét yéu hon.

Thir nghiém thé tw nhién

M6t thtr nghiém thé ty nhién (SBT) nén dwoc
tién hanh & nhitng bénh nhan dwoc coi 1a sdn
sang cai may. SBT mo phong cac diéu kién sau
rut dng. Muc dich ctia né 1a dé danh gia xem bénh
nhin c6 du sttc manh hé hip va strc chiu dwng
déi voi tai ho hap hay khong. Thir nghiém gidp
xac dinh xem mot bénh nhén c6 dap &ng diy da
cac yéu cau trao doi khi va thong khi ma khéng
can su tro gitp cta thd may hay khong. Hai cach
phé bién dé tién hanh SBT la st dung tw thd qua
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dng chit T hodc ché dd thong khi hd trg 4p luc
(PSV) thap. SBT thwong kéo dai tir ba mwoi phut
dén hai gio.

Khai niém chinh # 1

Thtr nghiém thé tw nhién mé phdng cac diéu
kién sau rat 6ng

Thir nghiém T-Piece (6ng chir T)

Mot phwong phap d€ mé phong cac diéu kién sau
rut 6ng 1a chi cAn ngat két ndi 6ng ndi khi quan ra
khéi may thé. Ong noi khi quan vin dwoc bao
dam trong dwong thé, nhung khong cé ap luc
dwong nao dwgc dwa ra. Trong nhitng trwong
hop nay, b6 chuyén do6i hinh chitr T (T-piece)
dwoc két néi véi dng ndi khi quan qua dé cung
cip oxy 4m bo sung. Vé ban chat, 6ng chitr T c6
thé dwgc xem nhw mot dng thong miii cho ong
nodi khi quan (Hinh 9.1).

-— T-piece adapater

) T fo,

H ) Endotracheal tube

1‘./ A ~<— Tubing from oxygen source

Hinh 9.1 Thé qua 6ng chir T. Bénh nhédn bi ngadt
két néi véi mdy thé, nhung éng néi khi qudn van
nam trong dwong thé. Mot b chuyén déi hinh chiv
T dwoc gdn vao cudi éng ndi khi qudn, cho phép
cung cdp oxy dm.

Trong thir nghiém nay, bénh nhan dwoc theo déi
cac ddu hiéu suy ho hip sap xay ra bao gom tho
nhanh, st dung co h6 hip phu, gidm oxy mau,
kich dong hodc ngi ga, thay déi huyét dong (vi
dy, nhip tim nhanh, tang huyét ap) va va mo hoi.
Néu cac dau hiéu suy ho hap dang ké phat trién,
SBT dwoc coi la thit bai va chAm d&t bang cach
két néi lai ndi khi quan véi may thé. Vi bénh
nhan khoéng dwoc rit ndi khi quan, nén khong
can phai tai dat néi khi quan cho bénh nhéan, va
tranh dwoc cac rui ro cua viéc tai dat noi khi
quan. Sy xuat hién ctia cac diu hiéu suy ho hap
trong mot thir nghiém 6ng chit T ngu y rang ap
lwc dwong tir may thé van can thiét dé gidm cong
ho hip va néu khong c6 ap luvc dwong, bénh nhan
c6 thé bi suy ho hip.

Cé mot s6 han ché ciia mot thir nghiém 6ng chir
T. Ong néi khi quan dai, 6ng théng hep din dén
tang sirc can dwong thé so véi dwong thé thong
thwong. Strc can dwong thé cao hon nay doi hédi
phai ting cong ho hip dé dat dwoc cung mot mirc
do lwu lwong va thoéng khi, gibng nhw thé bang
ong hat. Do dd, thir nghiém 6ng chir T cé thé ap
dat tai trong h6 hap cao khong can thiét va cé thé
wéc tinh dwdi mirc sdn sang d€ rut dng. Diéu
quan trong can lwu y 1a strc cdn dwong thé va
cong ho hip trong thir nghiém 6ng chir T phu
thudc vao dwong kinh 6ng ndi khi quan. Mot dng
noi khi quan c6 dwdong kinh nhé hon sé doi héi
nhiéu cong thé hon dé dat dwoc lwu lwgng ho
hip twong tw so v&i 6ng ndi khi quan c6 dwong
kinh 1én hon.

D&i v&i bénh nhan bi phu né hoic tic nghén
dwong hé hap trén (vi du, phu thanh quan), 6ng
noi khi quan lam gidm strc can vi né cé tac dung
nhwr moét stent dwdng thé trén. Trong kich ban
nay, cong thé trong thir nghiém it hon sau khi rat
ong, danh gid qua cao kha ning rat 6ng thanh
cong. Thir nghiém ro ri bong cheén (cuff leak
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test) c6 thé gidp du doan ting sirc can dwong tho
sau khi rat noi khi quan ra. Khai niém nay sé
dworc ti€p tuc kham phé sau trong chwong nay.

Khai niém chinh # 2

Thr nghiém 6ng chir T:

e Bénh nhan bi ngit két ndi véi may thé

o Ong noi khi quan van con trong dwong thé

e Oxy dwogc truyén qua 6ng chir T

Théng khi ho tro ap luc

PSV la mét trong nhirng ché dé thong khi co ban
dwoc mo ta trong Chwong 3. PSV la ché d6 théng
khi dwoc kich hoat bé&i bénh nhan, theo muc tiéu
ap lwc, chu ky theo lwu lwgng. May thé cung cap
lwu lwong dé€ nhanh chong dat dwoc va duy tri ap
lwc dwong théd gan da dinh, cho dén khi lwu
lwgng gidm dan dén mot ty 1&€ phan tram cda lwu
lwong thd cao nhit. Dang song lwu lwong, thé
tich khi lwu thong va thoi gian hit vao khac nhau
dwa trén dic diém cua hé hoé hip va nd luc hd
hip cua bénh nhan.

PSV c6 hai dac diém khién né dac biét phu hop
dé xac dinh kha ndng rat ong thanh cong. Pau
tién, kich hoat cho PSV chi bao gobm mét kich
hoat bénh nhan (hd tro) va khong cé kich hoat
may thé (kiém soat). Do d6, bénh nhin phai c6
thé tw bat dau tho trong ché do thong khi nay.
Tht hai, 4p lwc dwong thé gin (muc tiéu) dwoc
dit & mic bu dip cho cong thé do ting sitc can
dwong thé ctia 6ng ndi khi quan. Mac du rat kho
dé xac dinh ap lwc dwong thé chinh xac cin thiét
dé bu vao ong ndi khi quan tang tai stc can, ap
lwc dwong thé gan 5 cm Hz0 thwong dwoc st
dung cho muc dich nay. Néu mot bénh nhan cé
thé tao ra lvu lwong hdé hap da dé dat dwoc thé

HOOMAN POOR - BASICS OF MECHANICAL VENTILATION

tich khi lwu théng du cao & ap luc dwong thé
thip nay, thi c6 kha ndng di sitc manh co hé hap
dé tai cong thd ma khong can thé may.

Khai niém chinh # 3

Thé tich khi lwu thdng cao trong PSV véi Pair
thap cho thiy sitc manh co hé hiap day dua lién
quan dén tai hé hap

Khai niém nay c6 thé dwoc hiéu réo hon véi
phwong trinh tir Chwong 1:

Pair = ap lwc dwong thé gan
Paiv = ap lwc phé nang

Q =lwulwong

R = sttc can

Trong PSV, 4p lwc dwong thé gin (muc tiéu)
dwoc dat ra béi bac sT lam sang. Khi bénh nhan
thwc hién mot nd lwc hdé hip, 4p lwc phé nang
gidm. D€ duy tri dp lwc dwong thd gan tai muc
tiéu da dat, may thé sé tang lwu lwong, do d6 lam
tang thé tich khi lwu théng. Hay twdng twong mot
bénh nhin c6 co hé hdp cwc ky yéu, ngwoi khong
thé gidm dang ké ap luc phé nang bang cac nb luc
hé hap nhung van cé thé kich hoat may thé. Ap
lwc dwong thé gan c6 thé dwoc dat & mirc cao dé
tao ra lwu lwgng ho hap va thé tich khi lwu théng
la binh thwong. D6i véi bénh nhin nay, gia s
rang ap luc dwong thé gan 20 cm H20 dan dén
thé tich khi Ivu thong 500 mL v&i nhip thé 10
lan/phut. Do d6, téng thong khi phutla 5 L/phut.
Vé&i mire ap lwe dwong thé cao nay, may the vé
co ban ddm nhén tit ca cac cong viéc cua nhip
thd. Néu sau dé giam ap lwc dwong théd va bénh
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nhan van khong thé gidm dang ké 4p lwc phé
nang vi suy yéu nghiém trong, may th& phai cung
cp it lwu lwgng hon dé€ duy tri 4p lwc dwong thé
thap hon. Do d6, thé tich khi Iwu théng sé giam.
D4i v&i bénh nhan clia ching toi, gid st rang viéc
gidm 4p lwc dwong thé gan dén 5 cm H20 dan
dén thé tich khi lwu théng la 100 mL. Diéu nay
lam gidm thé tich khi lwu théng dan dén gidm
thong khi. Nhw mot phan rng bu, bénh nhan sé
tang nhip hd hdp cta minh trong nd lwc duy tri
théng khi phat. Kiéu thé nay cé thé tich khi lwu
théng thip véi nhip hé hip cao dwoc goi 1a the
néng nhanh. Thé néng nhanh 1a diu hiéu cta suy
hé hip lién quan dén tai ho hap va cho thiy rat
ong sé khong dwoc dung nap. Doi véi bénh nhan
cta ching toi cé ap lwc dwong thé gan 5 cm H20
dang dat dwoc thé tich khi lwu théng 100 mL,
nhip thé 50 lan/phdt sé 1a can thiét dé tao ra
thong khi phut 5 L/phut. Ngay ca khi bénh nhan
nay co6 thé dat dwoc tan s6 hoé hap cao nhu viy,
anh ta sé khong thé duy tri tin s6 nay trong mot
thoi gian va suy ho hap sé tai phat.

Khai niém chinh # 4
Thé néng nhanh: dau hiéu suy yéu co ho hap
so v(i tai trong ho hap

Bay gitr hdy twdng twong mot bénh nhan cé co
hé hidp manh. Néu may thé cung cdp lvu lwong
hé hdp binh thwong, véi thé tich khi lwu thong
binh thwong, trén ap lwc dwong thé thip (gia st
5 ¢cm Hz0), bénh nhan dang chirng minh rang
minh dang gidm dang ké ap lwc phé nang bang nd
lwc ho hap cia chinh minh. Kha nang giam ap lwc
phé nang mot cach thich hop bang cac nd luc ho
hap 1a mot chi s6 cé sitc manh ho hip tot so véi
tai ho hap. Nhuw da thdo luin trong Chwong 8, luc
hé hap cao hon l1a cin thiét dé giam da ap lwc phé

nang cho phdi cirng hon so véi phéi c6 d6 gidn
né tét. Twong tw, ap lwc phé nang thap hon phai
dwoc tao ra dé dat dwoc lwu lwong thich hop
trong béi canh ting strc can dwong thé. Do do,
mot bénh nhan dat dwoc thé tich khi lwu thong
day da trong PSV véi tinh trang dw phong dwong
thé & mrc thdp dwoc dit chic chdn sé c6 sirc
manh ho hap dé duy tri thong khi tw nhién sau
khi rat ng.

Diéu rit quan trong d€ danh gia cao rang chi don
gian la trén PSV khong chi ra mét thir nghiém thé
tw nhién. Mot thir nghiém thé tw nhién véi PSV
doi hoi phai cé ap lwc dwong thé & mic thap. PSV
voi ap lwc duwong thé gan cao lam giam dang ké
cobng hé hip ctia bénh nhan va khong cho phép
danh gid ding mirc d6 h6 hap lién quan dén tai
hé hip. Do dd, khéng du d€ ndi rang mot bénh
nhin c6 thé dung nap PSV. Thay vao dé, mot
bénh nhan thé PSV véi ap lwc dwong thé gan &
mirc thip phai dat dwoc thé tich khi lwvu théng
thich hop trong khi thé & tan s6 nhip thé hop ly.

Khai niém chinh # 5
P.ir phdi thap néu PSV dwoc str dung cho SBT

Ki€m traro ri bong chén

bat 6ng nodi khi quan lam tang sirc can dwong thoé
cho hiu hét bénh nhan. Sw gia ting nay xay ra
béi vi 6ng ndi khi quan thwong hep hon so véi
duwong thé ctia bénh nhan. Tuy nhién, & nhitng
bénh nhan bi tic nghén dwong thé trén (vi du,
phu thanh quan), dat 6ng ndi khi quan lam giam
strc can dwdng thé. Sy gidm nay xay ra do cac
dng noi khi quan mé ra cac chd hep, tic nghén
cia dwong thé bénh nhan. Pat noéi khi quan cé
thé giy ton thwong thanh quan va phu né, dan
dén tac nghén dwong ho hip trén sau khi 6ng noi
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khi quan dwoc rut bd, ngay ca & nhitng bénh
nhan khong bi tic nghén dwdng hod hip trén.

(' nhitng bénh nhan bi tic nghén dwong hd hip
trén hodc nghi ngo, diéu quan trong la phai xac
dinh liéu dwong thd cé con dwoc thong hay
khéng sau khi rat bé 6ng noi khi quan; tai dat lai
nodi khi quan cia mot bénh nhan bi tic nghén
duwong thd trén c6 thé khé khan va rii ro. Thi
nghiém ro ri béng chén la mot phwong phap
khong xdm 14n giip dw doan liéu dwong thé co
con dwoc théng sau khi loai bé 6ng noi khi quan
hay khéng.

D& thuc hién kiém tra ro ri bong chén, bénh nhin
dwoc dat théng khi kiém soat thé tich. Khi bong
chén 8ng ndi khi quan dwoc bom phong, thé tich
khong khi tré lai may thé trong khi thé ra bang
vGi thé tich khi lwvu thong dwa dén bénh nhan vi
khong c6 dwong nao khac dé khong khi thoat ra
khéi chu trinh thé may (Hinh 9.2a). Béng chén
noi khi quan sau d6 bi xi hoi. Néu thé tich hoi lwu
cdia ong thé vao may thé gidm dang ké khi bong
chen bi xi hoi, mét phan khong khi thé ra sé
khong quay trd lai may thé qua 6ng ndi khi quan
ma thay vao dé6 la di xung quanh Ong ndi khi
quan va ra khéi miéng bénh nhan. Ro ri nay cé
nghia 1a cé khoang trong gitta 6ng ndi khi quan
va thanh quan va dwong thé cia bénh nhan sé cé
kha nang duy tri thong thodng khi thao dng ndi
khi quan (Hinh 9.2b). Khi c6 ro ri, nguoi ta
thwong cé thé nghe thiy tiéng rot ret trong
miéng bénh nhin trong khi thé ra. Néu khong c6
giam thé tich thé ra may thé (tic la khong cé ro
ri), thi khéng c6 16i di d€ khong khi thoat ra khai
bénh nhin tr xung quanh 6ng ndi khi quan.
Trong treong hop nay, 6ng ndi khi quan co thé la
stent m& dwong thé va rat 6ng ndi khi quan co
thé din dén xep dwong thé, tic nghén dudong thé
trén va thé rit sau rut 6ng (Hinh 9.2¢).
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Hinh 9.2 Kiém tra ro ri bong cheén. (a) Vi béng
cheén ctia éng ndi khi qudn lam kin khi qudn, toan
b6 thé tich hé hdp di qua éng ndi khi qudn va tré
lai mdy thé. Do dé, thé tich hoi lwu bang véi thé
tich khi lwu théng. (b) Khi bong chén bj xi hol, mft
sO thé tich thé ra xung quanh éng ndi khi qudn va
khéng quay tré lai mdy thé. Do do, thé tich hoi luu
thd ra nhé hon thé tich khi lvu théng. (c) Béng
cheén bi xi hoi, nhwng do phti thanh qudn, khong c6
ché cho khéng khi thé ra ro ri xung quanh éng néi
khi qudn. Tdt cd cdc thé tich hé hdp tré lai mdy
thé. Do d6, thé tich hoi lwu bang véi thé tich khi
lwu thong.

Mic du ro ri cé thé khong c6 trong tinh trang phu
thanh quéan hodc cac chan thwong thanh quan
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Chwong 10:

HOOMAN POOR - BASICS OF MECHANICAL VENTILATION

ANH HUO'NG TREN HUYET PONG HOC CUA THO MAY

Bénh nhin bi bénh nghiém trong cin thé may
thwong c6 sw mat 6n dinh huyét dong dong thoi.
Cac tac dong truc ti€p trén huyét dong cta thd
may c6 thé lam phic tap thém tinh trang bénh
cda ho. Cu thé, sy gia ting ap luc trong 16ng nguc
do thong khi ap lwc dwong c6 thé dnh hwong
dang ké dén chirc ning tim. Do d6, diéu quan
trong la phai hi€u sy twong tac nay dé giam thiéu
bat ky tdc dong khong mong mudn nao cda tho
may.

Hé thong tim phoi

Muc dich chinh ctia hé théng tim phéi 1a cung cap
mau giadu oxy dén cic co quan cda co thé dé hod
tro chuyén hoéa té bao. Thong khi, qua trinh trao
déi khong khi trong phoi, mang oxy dén phé
nang. Oxy sau d6 khuéch tdn vao mau mao mach
phoi. Mau giau oxy di dén bén trai tim thong qua
cac tinh mach phdi va dwgc tAm thit trai ddy vao
tudn hoan hé thdng dé twdi mau cdc mo co thé.
Thé tich nhat bop 1a lwong mau ma tim bom ra
sau moi nhat bép. Cung lwong tim, dwoc dinh
nghia 1 lwrong mau ma tim bom ra trén moi don
vi thoi gian, bang véi tich sé cia thé tich nhat
bép va nhip tim:

CO=SVxHR

CO = cung lwong tim

HR = nhip tim

SV = thé tich nhat bop
Lwu y rang vi tAm that phai va tAm thit trai nam
trong chudi, cung lwong tim thit phai bing v&i
cung lwgng tim that trai & trang thai 6n dinh.

Oxy trong mau c6 mat & hai dang: hoa tan va lién
két voi huyét sic t6. Khoang 98% oxy trong mau
lién két véi huyét sac t6. 2% con lai dwoc hoa
tan. Ham lwong oxy trong dong mach la lwong
oxy lién két v&i hemoglobin cong véi lwgng oxy
hoa tan trong mau dong mach:

Oxygen bound Dissolved oxygen
to hemoglobin x

i 1 N

Ca0, = (1.34 x Hgb x Sa0,) +(0.003 x Pa0,)

CaO2z = ham lwrong oxy dong mach (mL O2 trén
moi dL mau)

Hgb = huyét sic t6 (g/dL)
Pa0: = ap luwc riéng phan cia oxy (mm Hg)
Sa0; = bao hoa oxy huyét dong mach (%)

Cung cap oxy, lwgng oxy cung cap cho co thé cua
tim, bang v&i tich s6 clia cung lwgng tim va ham
lwong oxy dong mach:

DO, =COx Ca0,

CaOz = ham lwrgng oxy dong mach
CO = cung lwgng tim
DO2 = cung cap oxy

Viéc cung cip oxy giam cé thé la két qua cta viéc
giam cung lwong tim (tic la séc tim va soc giam
thé tich mau) hoac la két qua cta viéc gidam ham
lrong oxy trong dong mach. Gidm ham lwong oxy
déng mach c6 thé xay ra do thi€u mau (huyét sac
t6 thap) hoic gidm oxy mau (PaO; thip, din dén
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Sa0; thap). Duy tri viéc cung cip oxy day dua la
muc tiéu diéu tri chinh trong quan ly bénh nhan
bi bénh ndng. Do d6, diéu cin thiét 1a phai hi€u
dwoc anh hwdng ctia thong khi co hoc dén cung
lwong tim dé€ ngan ngtra gidam dang ké viéc cung
Ccip oxy.

Khai niém chinh # 1

Cung cap oxy gidm cé thé la két qua cuia viéc
gidm cung lwgng tim hodc gidm ham lwgng

oxy dong mach

Ap luwc trong 16ng ngurc

Nhw da thao ludn trong Chwong 1, trong khi thé
tw nhién, ap lwc trong 16ng nguc giam theo hit
vao. Ngworc lai, trong qua trinh théng khi ap lwc
dwong, ap lwc trong 16ng nguc tang trong thi hit
vao - do ap lwc dwong thé ting 1én dwoc truyén
dén khoang mang phéi. Khoang mang phoi la
khoang 4o bao quanh phéi. Mic do ting ap luc
duwong thd dwoc truyén dén khoang mang phdi
phu thudc vao do gian né cia phdi. Truyén ap luc
dwong thé la 16n nhit khi miec d6 do gian né cua
phéi cao (vi du, khi phé thiing) va it nhit khi mirc
d6 do gian nd ctia phoi thap (vi dy, hdi chirng suy
hé hip cip tinh). Khai niém nay twong tw nhw sw
khac biét gitra mot qua béng cao su va mot qua
béng thép réng. Hiy twdng twong cAm mot qua
béng bay cdng phong bang hai tay. Néu c6 nhiéu
khong khi dwoc bom thém vao qua bdng, ap luc
trong qua bong sé ting 1én va qua bong sé phong
1én. Khi qua béng bay phong 1én, qua bong sé diy
hai ban tay cda ban ra xa hon. Vi qua béng bay c6
gian nd, sw gia tang ap lwc trong qua béng dwoc
truyén dén tay ban.

Bay git hdy twdng twong cdm mot qua bong thép
rong bang hai tay. Néu nhiéu khong khi dwoc dwa

HOOMAN POOR - BASICS OF MECHANICAL VENTILATION

vao qua bong thép, ap luc trong qua bong thép sé
tang 1én. Tuy nhién, do thanh ctia qua béng thép
clirng va khong gidan né, nén thé tich cia qua bong
thép sé khong ting dang ké. Do d6, qua béng
thép sé khong day hai ban tay cia ban ra xa nhau
trén thuc té, tay cua ban c6 thé sé khéng nhian
thay rang ap lwc trong qua bong thép da tang l1én.

Khai niém chinh # 2

Truyén ap lwc dwong théd dén khoang mang
phai la 16nm nhit véi phéi gidn né va it nhat la
v&iphoi clrng

Tang ap luc trong 16ng nguc c6 thé dan dén chén
ép cac ciu tric tim va mach mau trong 16ng nguec.
Sw chén ép nay c6 thé din dén su thay ddi trong
tinh trang cac tai cda tim, cudi cung anh huwdng
dén hoat dong cda tim.

Tién tai

Tién tai 12 mot yéu t6 chinh quyét dinh chirc
nang tim. Tién tai dwgc dinh nghia la mirc do6
cing 1én cua tAm that trwdc khi co that. Tién tai
cang cao, lwc co bdp ctia tAm that va thé tich nhat
bép cang cao. Sy lién quan giita tién tai va thé
tich nhat bép dwoc md tAd bang dwdng cong
Frank-Starling (Hinh 10.1). Bénh nhan & trén
phan déc ctia dwong cong dwoc goi la nhay cam
tién tai, trong d6 nhirng thay déi nho trong tién
tai dan dén thay d6i 16n vé thé tich nhat bép.
Bénh nhin & trén phan det cia dwong cong dwoc
goi 1a khéng nhay cadm tién tai, trong d6 nhirng
thay déi trong tién tai khong anh hwéng dang ké
dén thé tich nhat bop.
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Stroke volume

Preload

Hinh 10.1 Pwong cong Frank-Starling. Mot bénh
nhdn tai diém A thuéc nhém nhay cdm tién tdi,
nhitng thay d6i nhé trong tién tdi ddn dén nhiing
thay doi dang ké vé thé tich nhdt bép. Mt bénh
nhdn tai diém B thuéc nhém khéng nhay cdm tién
tdi, nhitng thay déi trong , tién tdi khéng dnh
hwéng ddng ké dén thé tich nhdt bop.

Thong khi co hoc 1am giam tién tai. Nhw da thao
luadn & trén, thong khi ap lwc dwong lam tang ap
Iwc trong 16ng ngwce. Ap luc trong 1ong nguc ting
1én gay ra chén ép cia budng tim phai, lam tang
ap luc tim phai. Tang ap lwc tim phai can tré mau
tré lai tinh mach vé tim, din dén gidm luc cing
tdm thit phai cubi thi tAm trwong. Viéc giam tién
tai tm that phai lam gidm thé tich nhat bop that
phdi, sau d6 lam gidm cung lwong tim. Vi tdm
that phai va tAm that trdi ndm trong chudi, it mau
dwoc bom vao bén trai tim, lam gidm tién tai tim
that trai. Viéc tién tai that trai thap lam giam thé
tich nhat bop that trai va cung lwgng tim (Hinh
10.2).

Khai niém chinh # 3

Thong khi ap lwc dwong gidm ca tién tai tam
that phai va trai

T intrathoracic pressure

l

T right heart pressure

l

< venous return

l

4 RV preload

l

< RV cardiac output

!

+ LV preload

!

< LV cardiac output

Hinh 10.2 Tdng dp lyc trong ldng ngwc lam gidm
tién tdi. RV: tdm thdt phdi; LV: tdm thdt trdi

Hau tai

Hau tai dwoc dinh nghia la cong ma tim phai lam
dé ddy mau ra. N6 ciing dwoc dinh nghia 1a luc
cang thanh tdm that trong khi tAm thu. Khi co tim
bi co thit, cing thang ctia thanh ting l1én, lam
tang ap lwc tdm thit. Lwc cang thanh tao ra ap
lwc xuyén thanh, dé la sy khac biét gitra ap luc
tdm thit (bén trong tim that) va ap lwc quanh
tim (bén ngoai tAm that). Téng cac lwc diy thanh
tAm thit ra ngoai phai bang téng cac luc diy
thanh tAm thit vao trong. Cac lwc mé rong ra bén
ngoai la ap lwc tdm that. Cac lwc lam xep vao
trong la ap lwc mang ngoai tim va ap luc xuyén
thanh (Hinh 10.3). Lwu y rang trang thai cin
bang nay twong tw nhw cin bang phé nang duwoc
mb ta trong Chwong 1, trong d6 ap lwc phé nang
(lwc d4y ra ngoai) bang téng ap lwc mang phéi va
ap luc dan hoi phoi (lwc hwdng vao trong).
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Pim

\
vent |

Pent = Pper + Pim

Hinh 10.3 So d6 khoang tdm thdt. Tdng cta cdc
Iwc mé rong huéng ra ngoai phdi bing téng cdc
Iwc xep hwdng vao trong, & trang thdi cdn bdng.
Do dé, dp lwc tdm thdt bdng téng dp lwc mang
ngodi tim va dp lywc xuyén thanh.

Pper: pericardial pressure; Pun: transmural
pressure; Pyens: ventricular pressure

Viéc tang hiu tai d6 1am dich chuyén dwong cong
Frank-Starling xudéng dw&i va sang phai, va thé
tich nhat bép thap hon véi mot tién tai nhat dinh.
Giam hiu tai dich chuyén dwong cong 1én trén va
sang bén trai, thé tich nhat bop cao hon véi mot
tién tai cho trwdc (Hinh 10,4).

Téang ap luc trong 16ng nguwc tir thong khi ap luc
dwong dwoc truyén dén khoang mang ngoai tim,
lam tang ap lwc mang ngoai tim. Tang ap luc
mang ngoai tim lam gidam hiu tai that trai vi tim
that trai doi hoi ap lwc xuyén thanh thip hon dé
dat dwogc cung ap lwc tam that. Hay twdng twong
rang ap lwc mang ngoai tim 12 2 mm Hg. Néu tim
that tri can ting 4p lwc tim that 1én 120 mm Hg
trong khi tdm thu, né phai tao ra sitc cang thanh

HOOMAN POOR - BASICS OF MECHANICAL VENTILATION

dé dat dwoc ap luc truyén la 118 mm Hg (hay
Nhé Pun = Puent — Pper). Néu ap lwc mang ngoai tim
tang 1én 15 mm Hg vé&i thong khi ap lwc duwong,
ap lwc tam that trai chi 105 mm Hg. Vé ban chét,
ap lwc quanh tim tdng 1én xung quanh tam that
trai c6 thé dwoc xem nhuw 13 chén ép vao tAm thit
trai; do d6, co tim that trai phai lam viéc it hon.
Ngwoc lai, nhwng theo cing mét co ché, viéc
giam ap luc trong 16ng nguc trong qua trinh tho
tw nhién dan dén s gia ting cia hiu tai that trai.
Hién twong nay dac biét ro rang trong cac tinh
hudng trong do6 ap lwc trong long nguc rat thap
trong khi hit vao (vi dy, tinh trang asthmaticus).

TDecreased afterload

llncreased afterload

Stroke volume

Preload

Hinh 10.4 Pwong cong Frank-Starling thé hién
hiéu qua cta viéc thay d6i hu tai. Tang hiu tai
dé lam dich chuyén dwong cong xudng va sang
phdi. Gidm hiu tai dich chuyén dwong cong lén
va sang trai.

Khai niém chinh # 4

Thong khi 4p lwc dwong gidam hiu tai thit trai

Ngwoc lai, hiu tai thit phai ting khi thd may ap
lwc dwong. Trong phdi, mao mach phoi ti€p giap
v&i phé nang. Trao do6i khi xay ra tai giao dién
ndy gitta phé nang va mao mach phéi. Ap lwc phé
nang tang cao tir thong khi ap luwc dwong cé thé
din dén chén ép mao mach phdi, lam ting sirc
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can ciia mach mau phdi. Tang strc cdn mach mau
phoi lam ting c6ng ma tAm that phai phai lam dé
ddy mdau ra; do d6, hdu tai thit phai ting 1én
(Hinh 10.5).

RV PA PC PV LA |
L) e e —

A
° |
‘ A ) \
RV PA N PV LA
- T e
PC

Hinh 10.5 So d6 mach mdu phéi. (a) Cdc mao
mach phdi cua phé nang. (b) Véi lwe cdng phé
nang do théng khi dp lwc dwong, mao mach phdi
c6 thé bi nén, lam tdng sirc cdn mach mdu phdi va
hdu tdi thdt phdi.

A: phé nang; LA: tdm nhi trdi; PA: dong mach phoi;
PC: mao mach phéi; PV: tinh mach phdi; RV: tdm
thdt phdi

Khai niém chinh # 5

Thong khi ap lwc dwong lam ting hju tai that
phai

Cac tinh trang huyét dong cu thé

Nhw di thiy ré tir cdc phin trwéc cia chwong
nay, su twong tac gitra thong khi ap lwc dwong va
huyét dong hoc la nhiéu mat va phirc tap. Cubi
cung, anh hwéng cia thd may dén chirc ndang tim
sé khac nhau, phu thudc vao tinh trang huyét
dong co ban.

Giam thé tich mau

Giam thé tich mau 1a tinh trang lwong mau lwu
thong thip. Lwong mau lwu thong thip nay dan
dén tién tai thip, dat bénh nhin vao phan nhay
cam tién tai cia dwong cong Frank-Starling,
trong d6 nhirng thay d6i trong tién tai din dén
thay do6i dang ké vé thé tich nhat bép (Pi€ém A
trong Hinh 10.1). Khi gidm tién tai ndng thém cé
thé xay ra véi thong khi 4p lwc dwong, thong khi
co hoc c6 thé lam gidm dang ké thé tich nhat bop
& bénh nhan giam thé tich mau. Nhiéu bénh nhan
bi gidam thé tich mau (vi du, xuit huyét) di &
trong tinh trang huyét dong bap bénh, viéc giam
cung lwgng tim tlr thong khi co hoc cé thé thic
ddy hodc lam ndng hon tinh trang sdc. Truyén
dich nhanh va day du dé chong lai viéc giam tién
tai khi thong khi ap lwc dwong thwong 1a cin
thiét.

Suy that trai

Bénh nhén bi suy that trai (ca réi loan chirc ndng
tam thu va tdm trwong) thwong cé ap luc lam
day that trai cao va dang trong tinh trang qua tai
thé tich, dic biét l1a trong tinh trang bénh cip
tinh. Ap lwc lam day that trai cao dan dén ting ap
lwc mao mach phéi, c6 thé din dén phu phéi
(thly tinh). Ngoai ra, qu4 tai thé tich din dén tién
tdi cao, dat nhitng bénh nhin nay vao phin
khong nhay cadm tién tai cia dwong cong Frank-
Starling, trong dé nhirng thay déi cia tién tai
khong anh hwéng dang ké dén thé tich nhat bop
(Piém B trong Hinh 10.1). Gidm tién tai 1a mét
muc tiéu diéu tri co ban trong xtr tri suy that trai
mat bu. N6 lam gidm ap lwc lam day bén trai, lam
giam 4p lwc mao mach phdi va cai thién phu phéi.
Thong khi 4p lwc dwong rat hiru ich & bénh nhan
c6 ap lwc lam day bén trai cao vi né lam giam tién
tai ma khong dnh hwdng dang ké dén cung lwong
tim, vi ching thuwdmg nam trén phan khong nhay
cam cda dwong cong Frank-Starling.
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Bénh nhin bi suy tim thu that trai dic biét nhay
cam véi nhirng thay do6i cia hiu tai that trai, ting
hiu tai thit trai sé 1am gidm dang ké thé tich nhat
bop va cung lwgng tim. Thong khi ap lwc dwong
c6 thé cai thién huyét dong cho nhirng bénh nhan
nay vi n6 lam gidm hju tai thit trai. Nhw da trinh
bay chi ti€t & trén, 4p lwc mang ngoai tim ting
1én sé giup vat (“squeeze”) co tim that trai va lam
gidm cong cda co tim.

Phu phdi do tim xay ra khi ap lwc thiy tinh mao
mach cao dan dén viéc xuit tiét ctia dich vao mé
ké va phé nang. Ap lwrc mao mach phdi thuong
cao trong boi canh suy thit trai. Ngoai cac tac
dung c6 lgi ctia n6 doi véi tién tai va hu tai that
trai, thong khi ap lwc dwong lam tang ap lwc phé
nang, lam giam d6 chénh léch ap luwc giita phé
nang va mao mach phdi. Do d6 chénh léch ctia ap
lwc gidm, lwong dich thoat vao phé nang it hon
(Hinh 10.6).

Pulmonary

capillary | \
l ,‘ Pa | «—— Alveolus

Hinh 10.6 Méi quan hé giita dp Iwc mao mach
phdi va dp lwc phé nang trong sw phdt trién cia
phtl phéi (thiy tinh). Khi dp lwc phé nang tdng lén
do théng khi dp lwc dwong, do chénh léch dp luc
gitta mao mach phdéi va phé nang bi gidm, lam
gidm sw thodt dich vao phé nang.

Dboi véi bénh nhan dat ndi khi quan bi suy thit
trai, can phai tinh dén cac tac dung hitu ich cta
thong khi p lwc dwong déi véi tién tai, hiu tai va
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dong luc cda dich phé nang-mao mach khi xem
xét ngirng thé may. Nhitng tac dung c6 loi nay
van con ton tai trong cic thir nghiém thé tw
nhién s dung thong khi hd tro ap lwc vi may thé
cung cip ap lec dwong. Rat Ong va ngirng thong
khi 4p lwc dwong sé dan dén su gia tang cip tinh
trong tién tai va hiu tai thit trai, cling nhw ting
d6 chénh léch ap lwc mao mach-phé nang. Nhirng
thay d6i nay c6 thé lam thic ddy hodc lam tram
trong thém suy thit trai va phu phoi. Do d9, cac
th* nghiém th& tw nhién bang cach st dung
thong khi hd tro 4p lwc c6 thé khong md phéng
day da cong hé hip sau rdat 6ng. Bénh nhin cin
hé trg thé may cho rdi loan chitc ning tam that
trai nén co diéu kién toi wu hoa cac tai tim truwdc
khi rut 6ng, ddm bdo thé tich mau binh thwong
véi loi ti€u va kiém soat huyét 4p hé théng tot.
Mot thir nghiém 6ng chit T (Chwong 9) khéong st
dung ap lwc dwong va do d6 c6 thé mé phong tot
hon céc diéu kién tai tim sau rat ong.

Tang ap phdoi va suy that phai

Bénh nhén bi tang ap phoi va suy thit phai da
tang hiu tai thit phai. Ting thém hiu tai thit
phai véi thong khi 4p lwc dwong cé thé lam tram
trong thém tinh trang nay. Tién tai cling gidm khi
théng khi ap lwc dwong, cé thé lam gidm thém
cung lwong tim (Hinh 10.7). Mdc du diéu quan
trong 1a phai han ché ap lwc dwong thé va thé
tich phdi trong qua trinh thé may & nhirng bénh
nhin nay, nhwng diéu quan trong khong kém la
phai tranh nhitng hdu qua nghiém trong tir xep
phdi va thi€u oxy. Thi€u oxy la mot kich thich
manh cho co mach phéi, lam ting hiu tai thit
phdi. Ly twdng nhit la dat ndi khi quan va thé
may & bénh nhin tang 4p phdi ning va suy thit
phai, nhwng néu thé may la hoan toan cin thiét,

phai cin thin d€ han ché va chong lai cac hiu qua
huyét dong bat loi.

© Springer International Publishing AG, part of Springer Nature 2018

Dich: BS. bang Thanh Tuan 67

Hooman Poor — Basics of Mechanical Ventilation — Springer Nature 2018 — Dich: BS. Bang Thanh Tuan — BV Nhi BPong 1 TPHCM



January 12,2019

T intrathoracic pressure

N

L RV preload T RV afterload

\ //

1 RV cardiac output

l

L LV preload

|

1 LV cardiac output

Hinh 10.7 Ap luc trong 16ng nguc ting lén anh
hwéng dén cac diéu kién tai tAm thit phai, dan
dén giam cung lwong tim. RV: tam that phai; LV:
tam that trai
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