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Gi6i thiéu

Hiéu biét vé co hoc phdi tai giwdng bénh di ndi 1én
nhu mét cong cu co gia tri dé hd tro viéc ra quyét
dinh 1am sang trong viéc quan ly bénh nhan thd may.
Maic du dang song may tho va cac phép do co hoc ho
hap dugc cung cdp boi tat ca cac may tho hién dai,
thong tin nay van chua dugc dua vao thuc hanh cham
soc dic biét hang ngay. Hau hét cac bac si co it
nghién ctru chinh thirc vé su hiéu biét va giai thich
cac dang song ciia may thé. Do d6, nhiéu thong tin
hién thi trén man hinh may thd hau nhu bi b6 qua va
it dwoc chu ¥ ngoai man hinh k¥ thuét s vé nhip thd
va thé tich khi luu thong.

D¢ hiéu sinh 1y tim, chiing ta nghién ctru ECG
(dién tam dd) va dang song huyét 4p dong mach,
gidng nhu cach chung ta phai hiéu d6 hoa may thd
dé danh gia co hoc phoi. Bai viét ndy nham muc dich
don gian hoa d6 hoa may thd va giai thich viéc st
dung n6 nhu mot cong cu dau givong dé danh gia t6t
hon tinh trang bénh nhan, danh gia diéu tri va hudng
dan quan 1y cho bénh nhan thd may. Nhitng han ché
vé khong gian di ngin can cac tic gia xuit ban mot
tap ban d6 do hoa vé phdi rong rai; va bai viét nay
chu yéu s& nhdn manh vao cac nguyén tic va mot sb
mg dung 1am sang quan trong cua dd hoa may tho.

6 buéc dé dién giai nhanh d6 hoa may thé

(xac dinh va dién giii):

1. Xac dinh loai nhip thd — thé tich va ap luc

2. Xéc dinh nguyén nhan gay ap luc dinh duong thé
tang va phan biét do do gidn nd thip véi sirc can
dudng thé tang.

3. Giai thich vong lap ap luc-thé tich (PV)

4. Nhan dién hinh anh hién thi cac ché d6 thong khi
phé bién

5. Giai thich dang song thd ra va vong lap luu
lwong-thé tich (FV)

6. Xac dinh dau hiéu khong dong bo

Phan loai dang song may thé

May thd 1a may tao thé tich, p luc hodc luu luong.
Khong ¢6 may thd nao thuc sy cod thé mang lai nhip
thé 1y twdng: may moc khong thé thiét ké dugc dang
song 1y tudng ma Bac si hdi sirc mong mudn. Do c6
nhiéu cach ma bénh nhan va méay thé c6 thé tuong
tac, hinh dang cia cic dang song nay co thé co sy
thay d6i dang ké. Cac db thi trong bai viét nay dugc
trinh bay dud¢i dang dang song ly tuong hoa; trong
khi cac ban ghi “theo thoi gian thuc” ludn bi thay d6i
do d6 nhifu, sy hon loan cua ludng khong khi va
dong luc tuong tac cia may thd vdi bénh nhan. Cac
biéu d6 mang tinh minh hoa va khong dugc vé& theo
ty 1¢. Do hoa cua may thé dugc phan loai rong rai 1a
dang song va vong lap [13].

e Dang séng [waveforms] (con duoc goi la biéu
dd vo hudng [scalars]) 1a hién thi thoi gian thuc
ctia bién kiém soat (thé tich duoc do bang mL, ap
luc duoc do béng cm H>O, hodc luu luong duoc
do bang L/phut hoic L/gidy) duoc vé& trén truc
thang dtng y lién quan dén thoi gian (tinh bang
gidy), duogc ve trén truc y ngang.

e Vong Lip [loops] 1a dudng di ciia mot bién kiém
soat so voi bién kiém soat khac (thé tich duoc vé
theo ap luc, hodc luu luong so voi thé tich).
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Dang song

V& co ban, c6 sau dang song duogc tao ra bang cac gia
tri dang song trong thong khi co hoc [1]-[24] (Hinh
1).
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Hinh 1: Vi du vé dang séng cho dp lic, thé tich va
lwu lwong trong thong khi co hoc.

e Hinh chir nhat: thuong duoc goi la song
vudng hoic dang soéng khong ddi

e Puong dbc ting dan: con goi la dudong doc
tang toe

e Doan duong ndi giam dan: con goi 1a doan
duong doc giam tde

e Song hinh sin: con goi la séng sin

e Ting theo ham sé mil

e  Giam theo ham sé mil

Dang song ap luc thuong c6 dang hinh chir
nhat hodc dang ham mi ting dan (twong ty nhu
duong doc tang dan). Dang song thé tich thuong 1a
dang déc ting dan hoic dang hinh sin (gidng hinh

sin). Cac dang song luu luong c6 thé c6 nhiéu dang
khac nhau: hinh chit nhét, dudng dbc (ting dan hodc
giam dan), hinh sin va cac loai giam theo ham sb mi.
Nhiéu bac si lam sang goi dang song ddc (va do6i khi
1a dang song ham mii) 14 dang luu lugng “ting toc”
hodc “giam tdc”. Dé biéu thi sy thay ddi cta luu
lwong, s& thich hop hon khi gén nhén né 1a luu luong
tang hodc luu lwong giam (hodc thé tich ting toc hoic
thé tich giam téc), thay vi luu luong ting tdc hodc
luu lwong giam tde [4]. V& 1y thuyét, luu lwong dinh
hit vao ting tuong d6i cham - nhu duoc cung cép
trong cac dang song ting dan va hinh sin - mang lai
nhiéu thoi gian hon dé cung cép khi trong phéi, va do
do6 cai thién qua trinh oxygen hoa. Nhung luu luong
cham trong cac 6ng thd nay co thé gay kho chiu cho
bénh nhan va co thé gy ra tinh trang déi khi [air
hunger]. Dang séng luu luong khong d6i va dang
song luu lugng giam déan (loai sau mang lai luu luong
ban dau cao) vuot troi hon trong viéc ngan chén tinh
trang “thiéu luu luong” [flow starvation].

Budc 1. Xac dinh loai nhip thé: luu
lwgng khong doi va doc giam dan
Kiém soat Thé tich: O ché d6 kiém soat thé tich,
mdi nhip thé ctia may thuong dugce cung cip voi
cung ciu hinh thoi gian hit vao duoc xac dinh trude
dé dat dugc thé tich muc tiéu. Do dién tich dudi
dudng cong thoi gian luu luong xac dinh thé tich nén
thé tich khi luu théng van ¢b dinh va ap luc tré thanh
bién phy thudc. Dang séng ap luc-thoi gian hit vao
thay doi tuyén tinh theo thoi gian va s& thay ddi tiy
thudc vao do gidn nd va sirc can ciia hé thdng. Qua
d6 viéc theo ddi va han ché ap lyuc tré nén quan trong
trong ché do kiém soat thé tich. Trong qué trinh
thong khi muc tiéu thé tich, dang song luu luong
duogc st dung phd bién nhét 1a dang séng luu lugng
vuodng (dang song luu luong khong ddi) va tir day tro
di trong bai viét nay, thé tich nhip thd s& duoc coi 1a
ddng nghia véi luu luong khong doi dé hiéu don gian
hon. Cac su kién xay ra trong qua trinh thé c6 luu
lugng lién tuc nhu sau (hinh 2).
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Hinh 2: Cdc biéu do dang séng (lweu lwong, dp lwc, thé tich) trong qud trinh thong khi kiém sodt thé tich. a) Miéu
ta chi tiet sy viéc bang cdach danh dau. b) Mo ta cung mot su kién néu bat lwu lwong lién tuc va tam dirng thi hit
vao trong biéu do dang song luu luwong-thoi gian & ap luc cao nguyén tuwong ung theo dang song dp luc-thoi

gian.

i) Biéu d6 dang séng lwu lwgng-thoi gian (Hinh 2)

Hit vao duoc hién thi dudi dang d¢ léch duong va tho
ra dudi dang d6 1éch am.

A. Sy khéi du cta hit vao

B. Luu luong hit vao nhanh chong ting 1én dén dinh.

C. Sau d6, luu luong duoc duy tri & mirc khong doi
(dang song vudng di duoc ap dung) cho dén khi
toan bo thé tich khi luu thong dat trudc dugc cung
cap, trong thoi gian nht dinh.

D. Tir thoi diém nay, luu luong giam manh vé
khong.

E. Trong thoi gian tam dung cudi thi hit vao, nhip

thé dugc giir lai trong phdi trong thoi gian tam

dung dugc ap dung, giup chung ta do ap lyc binh

nguyén.

Bit ddu tho ra

Luu luong tho ra cao nhét nhanh chong dat duogc.

o

H. Tho ra la thu dong, va do do c6 su suy giam theo
ham s0 mil cua luu luong hit vao xudng dudong
co s& khi phoi dan dan trong rong.

ii) Trong dang song ap luwc-thoi gian (Hinh 2)

A. Sy khoi dau ctia hit vao. Sy hién dién ctia do léch
am ¢ day co6 nghia la nhip thé duoc kich hoat béi
bénh nhan. Khong c6 n6 cé nghia 1a may thd chiu
trach nhiém kich hoat nhip thé.

B. Sy gia ting ap lyc duong thd ban dau 1a do lyc
can cua ETT va bo diy may thd cung cip. Ap luc
nay dugc goi 1a ap luc can luu lugng hoac ap luc
xuyén duong tho (Pta).

C. Khi phéi bat dau cang ra, ap luc can thiét dé vuot
qua cac thanh phan can trd va dan hdi ciia nd. Ap
luc can thiét dé thing luc dan hoi 1a ap luc phé
nang dinh (Palv)

D. Khi 4p dung mot luu lwong khong ddi—dang
song vudng—co tde do ting dan nhung déng déu
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trong ap luc md dudng thd cho dén khi toan bo

thé tich khi Iuu thong dugc cung cap. Ap luc hit

vao cao nhit dat dugc ¢ diém D, phan cé suc can

duong thd va ap luc phé nang.

Ap lyc giam xudng khi ap dung tam dimg hit véo.

F. Két thuc tam dung hit vao. Diéu nay thé hién ap
luc binh nguyén, phan anh 4p luc tac dong lén
dudng dan khi nho va phé nang va néu cao, dugc
coi 14 nguyén nhan chu yéu gay ton thuong cang
phé nang; quan trong trong co ché bénh sinh ciia
ton thuong phdi do thé may.

G. & H. Théra

=

Kiém soat Ap hre: Khi may tho hoat dong & ché do
kiém soét ap luc khong doi (vi du: ché d6 kiém soat
ap luc, ché do kiém soat thé tich duge diéu chinh ap
luc hodc thong khi bit bude ngit quing dong bo-
kiém soét ap luc [ché d6 SIMV-PC]), ap luc 1a mot
bién doc lap hoic dugc kiém soat (Hinh 3).
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Hinh 3: Cdc biéu do dang séng (luu lwong, dp luc,
thé tich) trong qud trinh thong khi dwoc kiém sodt dp
lyc.

Ap luc cai dat s€ dugc cung cép va duy tri
khong dbi trong sudt thi hit vao, khong phu thudc vao
luc can hodc lyc dan hoi cua hé ho hép. Maic du ép
luc khong ddi, thé tich khi luu théng duge cung cap
s& thay ddi theo d gidn nd va strc can, dong thoi luu

luong ciing sé& thay dbi theo thoi gian. Thé tich tré
thanh mot ham cua d¢ gian nd, do do viéc gidm do
gidn ng co nghia 1a thé tich s& duoc cung cap it hon
cho cung mdt 4p luc. Céc su kién xdy ra trong nhip
th 1y twdng & ché d6 kiém soat ap luc nhu sau (Hinh
3):

i) Trong dang song luu lwgng-thoi gian (Hinh 3, i)

A. Bit dau hit vao (co thé duoc kich hoat luu luong
trong ché do trg giup/kiém soat hodc kich hoat
thoi gian trong ché d6 kiém soat)

B. Luu luong hit vao nhanh chéng ting 1én dén dinh,
twong tmg v6i ap luc hit vao t6i da do ngudi van
hanh cai dat.

C. Sau d6, toc do luu lugng giam nhanh chéng khi
phdi ciia bénh nhan duge bom phdng day khong
khi (dang séng RAMP giam dan di dwoc ap
dung) tai cung mot ap lyc hit vao dat trudc & ché
d6 kiém soat ap lyc va bit dau tho ra bit dau, theo
thoi gian hit vao di dit ¢ ché d6 kiém soat hoic
theo phan tram luu lugng dinh & ché do hd trg ap
luc.

D. Tho ra la thu dong, va do do c6 su suy giam theo
ham sé mil caa lwu luong hit vao xudng duong
co s& khi phéi dan dan tréng di.

ii) Trong dang song ap luc-thoi gian (Hinh 3, ii):

A. Sy khoi dau ctia hit vao. Sy hién dién ctia do léch
am ¢ day co6 nghia la nhip thé duoc kich hoat béi
bénh nhan. Khong c6 n6 cé nghia 1a may thd chiu
trach nhiém kich hoat nhip thé.

B. Ap luc ngay lap ttc ting 1én dén ap luc hit vao
dinh do ngudi van hanh cai dat.

C. Pat dén ap luc hit vao cao nhét va giit nguyén
cho dén thoi gian hit vao da cai dit & ché d6 kiém
soat. Khi ap luc dugc dat trude, biéu dd ap luc-
thoi gian khong hién thi thay d6i hodc nhiing thay
d6i khé phat hién do hau qua cua nhimng thay doi
vé stre can va do gian nd cua toan bd hé¢ théng.

D. Khi két thuc thoi gian hit vao duoc cai dat trudc,
ap luc giam xubng bang khong.
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Tat ca cac ché do ap luc déu dugc lién két vai
kiéu luu lugng “RAMP giam dan” trong thi hit vao.
M5 hinh luu lugng giam dan nay thé hién tdc do cta
khi, ban dau rit cao nhung giam dan khi 16ng nguc
day. Kiéu luu lugng dic trung nay duoc coi 1a sinh
Iy hon so véi kiéu thong khi dwa trén thé tich va ciing
c6 thé gop phan cung cip khi tt hon [5, 6].

Budc 2. Xac dinh nguyén nhin lam
tang ap luc dinh dwong thé va phan
biét do gian né kém cua phoi vai tinh
trang tang strc cin duwong tho.

Ap lwc dwong thé dinh: Trong nhip thd thong
thuong do may thd kiém soét, ap luc dudng thd ting
nhanh dén dinh. Pay 13 4p luc dudng thd cao nhét (4p
luc bom phéng tdi da hodc PIP) - ap luc tdi da duoc
ghi lai trong duong thd trong nhip thé do may tho
cung cdp. Ap luc dudng thd dinh bi anh hudng boi
cd stc can duong thd va do gidn no; do do, ap luc
dinh dudng thd c6 thé cao do dudng thé bi thu hep
hoic phdi cimg (Hinh 4).
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Hinh 4: Nguyén nhan gdy tang ap luc dwong tho
dinh.

Ap luc binh nguyén: Khi két thuc thi hit vao, trong
khi tam dung thi hit vao, 4p luc duong thd gidm
xudng mirc binh nguyén khi khong khi khuéch tan ra
ngoai vi ctia cdy khi quan-phé quan. Ap lyc trong
duong tho trong khoang thoi gian khong co luu

luong khi nay duoc goi 1a 4p luc tam dung hodc ap
luc cao nguyén, Pplat. Ap luc cao nguyén phan anh
d6 gidn no tinh va do do, bét ky tinh trang ndo lam
phéi cimg lai s& 1am ting ap luc cao nguyén [7, 8,9].

Dé phan biét d6 gidn no thip voi stc can
duong tho ting 1én, can phai giai thich biéu do dang
song ap luc-thoi gian ¢ ché d6 kiém soat thé tich véi
tam durng thi hit vao (Hinh 5)
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Hinh 5: Dang séng dp lwc-thoi gian trong ché do
kiém sodt thé tich véi lwu lwong khong doi va tam
dirng hit vao: i) phéi binh thuong, i) sirc can dwong
tho tang, iii) do gian no giam.

Do gian nd tinh dugc do luc luu lugng khi
bang khong (zero) va dua trén 4p luc binh nguyén:
Cstat = Vt/(Pplat - PEEP);

Do gian no dong dugc do luc cod luu lugng
khi va dya trén &p luc dinh: Cdyn = Vt/(Ppeak -
PEEP).

Do d6, cac tinh trang lam ctng phdi s& lam
gidm ca do gian nd dong va do gian no tinh, trong khi
do, cac tinh trang gay ra sy thu hep duong thé s€ lam
giam d6 gidn nd dong ma khong anh hudng dén do
gian no tinh.
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Buwdc 3. Giai thich vong 1ap ap lwe-
thé tich (PV)

Vong lap PV da thu hat dugc su quan tam trong thap
ky qua nho khai niém thong khi nhe nhang. Tinh
trang cang phdi qua mirc gy ra do may thd (chén
thuong thé tich va chan thwong khi ap) va huy dong
khong du (chan thuong do xep phdi) gop phan lam
thong khi kém hi¢u qua hon, gidm dd gidn nd cua h¢
thong va 1a co ché gay ton thwong phdi do may tho.
Viéc phan tich va gidm sat can than vong lip PV
dong co thé hudng dan ching ta cach thong khi t6i
uu.

Vong lap PV tinh:

Vong 1dp PV tinh thu dugc nhd phuong phap siéu
éng tiém [11]. Do thi thé tich theo ap luc sé tao ra
duong cong do gian ng, (C = AV/AP) [12]. Do do,
vong lap PV cho thidy muc d6 do gidn nd phat trién
nhu thé nao khi thé tich ting 1én. Diém ubn dudi va
trén co thé dugc 14y tir vong 1ip PV tinh (Hinh 6). O
phan dudi (A), ap luc trén thé tich ting 1én dic biét
nhanh chéng. N6 tiép tuc theo mot dudng thing (B)
v6i @6 dbc dan dan khi ap luc mo phdi (diém udn
dudi) da bi vuot qua. Néu phdi dat dén giéi han do
gidn nd cta nd, muc ting ap luc trén mdi thé tich sé
tré nén 16n hon (diém udn trén) (C). Piém udn dudi
(LIP) dugc cho la dai dién cho &p luc tai d6 mot )
lwong 16n phé nang duoc huy dong va PEEP duoc st
dung dé vuot qua LIP. Tuy nhién, viéc huy dong c6
thé xay ra doc theo toan bd nhanh bom phdng trong
vong ldp PV. Diém udn phia trén trén dudng cong ap
luc-thé tich duoc cho 13 biéu thi tinh trang cing qua
mirc [13,14 ,15]. Tuy nhién, diém udn trén (UIP) c6
thé biéu thi sy két thic qua trinh huy dong chir khong
phai 1 diém cing qua murc [16].

P tré (Hysteresis): Co thé giai thich 1a do tré cua
mot trong hai hién tuong lién quan; nghia la ca hai
khong tring khdp hodc xay ra dong thoi. O trang thai
khong bénh, su tuong tac cua chét hoat dong bé mit
voi dic tinh dan hoi cua phéi va thanh nguc tao ra
hién tugng tré phoi, cho phép duy tri thé tich phdi &

ap luc xuyén phoi thap hon khi thd ra so véi yéu cau
khi hit vao (Hinh 7).
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Hinh 6: Vong ldp PV dwoc hién thi so véi dang song
PT trong théng khi kiém soat thé tich. Giai doan hit
vdo ciia dwong cong thé tich dp e bao gom ba phan.
Khi phéi dwoc bom cdang tir thé tich phéi ban dau
thap, @6 gian né ciia phéi sé thap. Khi ap luc dwong
thé tang lén, dp gian nd cua phdi dwoc cdi thién
(twong vmg véi LIP), diéu nay tiép tuc cho dén khi
phéi dwge bom cing hoan toan. Viéc bom phong
phéi tiép tuc dan dén giam dé gian né ciia phoi khi
két thiic qud trinh bom phong khi phéi cang qud mire
(twong wng voi ap luc cao hon HIP). Muc tiéu la
théng khi trong cira sé an toan.

Trong khi & phéi bi ton thuong, do tré it rd rét
hon va toan bd dudng cong bi dich chuyén xudng
dudi va sang phai, phan anh ap luc cao hon can thiét
dé dat dugc va duy tri huy dong phdi ciing nhu sy
giam d6 gidn nd cua phdi noi chung [17,18]. DO tré
cling co thé giai thich loi thé vé mat ly thuyét cua mot
sO thao tac huy dong. Mot trong nhimng phwong phép
sir dung PEEP dé thyc hién thi thuat huy dong
(chang han nhu ap luc dudng thd duwong lién tuc 40
cm H,O trong 40 gidy hodc sir dung thong khi kiém
soat ap luc & muc PEEP 20-25 cm H>O voi ap luc
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day 15-20 cm H,O trong 1-3 phat), sau d6 1a chuan
d6 PEEP giam dan (bat dau & mic PEEP cao va giam
dan PEEP trong khi quan sat cac dau hiéu giam huy
dong). Muyc dich ciia phuong phap nay 1a chuyén
thong khi tir nhanh bom phdng sang nhanh xa xuéng
ctia dudng cong ap lyc-thé tich [19,20]. Piéu nay dan
dén thé tich phéi 16m hon cho cung mét PEEP dugc
ap dung. Mic du hap dan vé mat 1y thuyét nhung liéu
n6 c6 anh huong dén két qua quan trong cua bénh
nhan hay khong van chua 1& rang.

T

Volume

Expiration

At same pressure
\-’olumels more in expiratory Ilmb
As compared 10 |n5plratorv limb

Inspiration

Prassure ——»

Hinh 7: Bom phong va xd xuéng trong vong ldp dp
lyec-thé tich minh hoa hién twong tre.

Ché a6 thé tich hoic ap lwc dé giai thich vong lip
PV:

Mot sb nghién ctru di chi ra ring V(‘)ng lap PV duogc
gh1 lai trong qué trinh thong khi c6 moi twong quan
t6t v6i vong lap tir quy trinh tiéu chuan, mién 1a luu
lwong hit vao khong doi. Cac nghién ctru dya trén gia
dinh rang su giam ap luc do lyc can hit vao ciing s&
khong d6i ¢ luu lugng khong doi va do ddc cua vong
hit vao do d6 s& chi phan anh d6 dan héi cua nguc va
phéi. Do d6, trong cac ché do thong khi vé6i luu luong
giam téc (PCV, v.v.), khong thé dua ra két luan chinh
xac tir vong lip PV lién quan dén do gidn nd cta phdi
(Hinh 8).

Vong lap PV dong trong ARDS

Mac du c6 sy nhiét tinh trong vié¢c sir dung vong lap
PV dé dat may thd ¢ bénh nhan mic hoi ching nguy
kich ho hap cép tinh (ARDS), mét s van dé da ngin
can viéc st dung thuong quy. Viéc do vong lap PV
doi hoi phai dung thudc an than va thuong dung
thude liét co dé co do chinh xac. Thuong rat kho xéc
dinh cac diém udn va co thé yéu cau cac dudong cong
toan hoc dé xac dinh chinh xéac cac diém udn. Ngoai

ra, vong lip PV xir Iy phdi nhu mot ngan duy nhét,
nhung phéi ctia bénh nhan mac ARDS khong dong
nhét. Diéu nay c6 thé giai thich tai sao viéc huy dong
da dugc chirng minh 1a xay ra doc theo toan bd nhanh
bom phdng ciia vong lip PV [21-24].

i) Constant Flow

Volume Controlled
Ventilation

i) Pressure Controlled
Ventilation

Expiration

I

Volume

Inspiration

Pressure — >

Hinh 8: Vong Idp dp lrc-thé tich déng. Dang song
thé ra & ca hai déu giong nhau. Chi ¢é dang séng hit
vao la khdc nhau & hai ché dg. i) Théng khi kiém sodt
dp lwe: Lwew y hinh dang giong nhw chiéc hép vi ¢ day
dp liec trong hé thong tho duoe gitk & mire khong doi
(nhuw nguoi van hanh dat PIP) trong thi hit vao ii)
Théng khi kiém sodt thé tich: & ddy heu lwong khong
doi, cho phép ap liuc thay doi theo déng hoc ciia hé
thong.

Ché d6 kiém soat thé tich: Hién thi va phan tich
vong lap PV

i) Low Complianca

i) Mormal PV loop ili) Increased Rasistance

Expiration

Volume

Inspiration

Pressure

Hinh 9: Vong lap PV trong théng khi kiém sodt the
tich. i) Do gian no thap vong ldp phdng hon vi can
ap lire cao hon nhiéu dé tao ra ciing mot sw thay doi
vé thé tich, ii) PV binh thuong, iii) Sitc can dwong
tho tang: vong lap phinh hon do cong khang luu
lirong tang da dan dén sw thay doi thé tich hit vdo
chdm hon sw thay doi ap hec. D6 tré dang chil y trong
duwong cong hit vao da dan dén sw mé rong dién tich
dai dién cho cong khang dong hit vao
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Khi d0 gian nd gidm, noéi cach khac la khi
phdi trd nén kém dan hoi hon va cai dat may tho van
giit nguyén, vong lip PV trong thong khi kiém soat
thé tich s& ngay cang phang (hinh 9), i). Su thay d6i
d6 dbc ctia nhanh hit vao ciia vong lap PV ty 1é thuan
v6i sy thay doi cua phdi [25,26]. Néu sirc can thay
d6i trong qua trinh thong khi luu lugng khong dbi thi
d6 ddc ctia nhanh bén phai cua quai van khong thay
d6i, nhung n6 trd nén phinh hon do d6 tré dudng hit
vao (hinh 9), iii)

Khi cing qua muec, phdi lai khong con kha
ning gidn nd va it dap tng dugc thé tich khi luu
thong. Khi n6 day 1én, no ngay cang ctng lai, va do
do, ap luc tac dung vao cudi nhip tho sé& it thay d6i
thé tich hon so véi lac bat dau nhip thd. Viée 1am
phang phan cudi ciia dudng cong hit vao tao ra hinh
mo chim dac trung cho vong lap PV (Hinh 10).

Constant Flow
Ventilation

Expiration

Beaking

7

Volume Inspiration

Pressure ———»

Hinh 10: Vong dp lwc-thé tich: phéi cang qud mirc.

Ché d9 kiém soat ap lwe: Hién thi va phén tich
vong lap PV

Khong thé dua ra cac gia dinh dua trén vong lip nay
vé do gidn nd cua phodi. Tuy nhién, khi luu luong khi
tho bang 0 khi bit dau va két thuc thi hit vao, do doc
ctia dudng vé giita diém bat dau thi hit vao va diém
cudi thi hit vao s& thé hién thudc do mire d6 do gian
né dong (Hinh 11). Tuy nhién, diéu nay gia dinh rang
lru lwong d6 bang 0 ca khi két thuc hit vao va khi két
thuc tho ra.

|
Decreased
Volume Delivery

4

Volume

Pre-set
PIP

Hinh 11: Vong lap PV trong qua trinh thong khi
nhdam muc tiéu ap lyec. A'p luc duwoc kiém sodt & gia
tri dat trede. Véi sw suy giam d gidn né cia phoi
hodc sitc can tang 1én, thé tich khi heu thong giam
xuong va vong ldp nghiéng xudng va sang phdi.

Buéc 4. Nhan biét hinh anh hién thj
& cac ché d6 thong khi thong dung

a) Thong khi hé trg ap luc (PSV)
i) Dang song luu lwgng-thoi gian:

Trong PSV (pressure support ventilation), gidng nhu
bat ky ché d6 ap luc ndo, may thé cung cip luu lugng
khi cao cho bénh nhan khi nhip thé dugce kich hoat.
Khi phdi dugc bom day, luu lwong va chénh 1éch ap
luc gitra may va bénh nhan s€ gidm. Dang song luu
luong giam dan nhung khong bao gio giam vé 0
trong thi hit vao vi may thd dwoc lap trinh dé do mirc
giam luu luwgng trong thi hit vao cho dén khi dat dén
gié tri x4c dinh trude. Mot s6 may tho két thic thi hit
vao khi luu luong giam xudng 25% luu luong dinh
trong thi hit vao (Hinh 12). Hau hét cac méy thd hién
dai déu cung cap chu ky luu lvong nhu mot thong sd
c6 thé diéu chinh dugc. Piéu nay cho phép ngudi van
hanh thay d6i mirc chu ky (% luu luong dinh) dua
trén loai bénh nhan dugc thd may.
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B2
s ¢ 01 Pressure Support
=\ D € Pre-set

i) PT Scalar | -
PEEF Level
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Flow
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Hinh 12: Cdc thanh phdn ciia nhip thé PS. i) Dang
song ap lwc-thoi gian (PT) A, Kich hoat; B, Thoi
gian tang, C, Gioi han ap luc; D, Chu ky. Nhip tho
PS, néu dwoc cung cap mot cach Iy tuwong, sé xudt
hién dwoi dang mot dwong lién nét. Nhitng né luc ciia
bénh nhdn va cai dit mdy cé thé anh hwéng dén nhip
tho. Al, B9 nhay khong chinh xac hodc thoi gian
tang cham; Bl, thoi gian tang chdm so véi nhu cau
bénh nhan; B2, thoi gian tang qud nhanh gay tang
qud dp; DI, dp lic tang dot bién do bénh nhan chii
dong tho ra, nhip tho D2 co chu ky som do tiéu chi
chu ky som hodac B2. ii) Dang song luu lwong-thoi
gian (FT): hién thi mé hinh luu lwong gidm dan va
lam néi bt chu ky heu lwong khi tiéu chi chu ky dwoc
nguoi van hanh dat (nhw trong vi duy minh hoa thi hit
vdo két thic khi toc do lwu lwong gidm xuong mikc
dat 25% lweu lwong hit vao dinh ban dau).

im0 -

ii) FT Scalar

ii) Dang song ap luwc-thoi gian:

PSV la ché do thong khi tu phat, trong d6 hoat dong
h6 hip cua bénh nhin duoc ting cudng bing cach
cung cip ap lyc hit vao dit trude. Thé tich khi luu
thong va cung cip luu luong cé thé thay doi, tuy
thudc vao nd luc va dong hoc cua phéi [27] Cén phai
hiéu khai niém vé thoi gian ting (rise time) nhu dwgc
giai thich trong Hinh 12. Thoi gian tang la khoang
thoi gian can thiét dé dat duoc ap luc cai dat (B trong
Hinh 12, i). Luu luong ban dau ting cang nhanh thi

ap luc dat dugc cang sém nhung khong duogc vuot
qua murc. Thoi gian tang cham c6 nghia la luu lugng
cham, bénh nhan thoai mai hon. Nguoc lai, néu c6
d6 16m trong dang séng PT, diéu d6 cho thay thoi
gian ting qua cham, gop phan lam ting cong thd
[28].

iii) Vong Lip PV & ché do hd tro ap luc

Vi tat ca nhip tho déu duoc bénh nhan kich hoat nén
trong vong lip PV ching ta thiy mot dudi kich hoat
nho. Pudi kich hoat cang 16n thi nd luc ctia bénh
nhan cang l6n, do d6 cong thd cang 16n (Hinh 13).

Inspiratory Effort

Pre-set
&——— Pressure Support
Level

Volume

s
BEED Pressure ———»

Hinh 13: Vong lap PV binh thwong trong nhip tho
ho tro ap lyc, lwu y PEEP co ban va kich hoat nhip
hit vao.

b) Thong khi bit budc ngit quing dong bd
(SIMYV)

SIMV  (Synchronized intermittent mandatory
ventilation) 1a ché do may thé trong d6 nhip thé bat
budc duoc cung cip khong lién tuc v6i thong khi
duoc kiém soat thé tich hodc ap luc. Gitra cac nhip
tho bit bude, bénh nhan duoc phép thé tu nhién. May
thd cung cdp cac nhip thd bit bude dong bd véi nd
lic hit vao ctia bénh nhan (Hinh 14, nhip thé 4). Néu
khong phat hién thdy nd luc hit vao; may thé cung
cap nhip thé bat budc vao thoi gian d3 1én lich. Piéu
nay thudng dat duoc bang cach sir dung ctra s6 hd tro
(Hinh 14). Cira s6 nay mé theo cac khoang thoi gian
duogc xac dinh boi tan sé SIMV va van mé trong mot
khoang thoi gian cu thé cua nha san xuit. Néu phat
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hién nd luc do bénh nhan tao ra trong khi ctra ) nay
md, thi nhip tho bat budc s& duoc thyuc hién. Néu
khong phat hién thay nd lyc ciia bénh nhén trong thoi
gian clra s6 m&, may thd s& cung cp nhip thd bét
bugc. Cling trong Hinh 14, nhip thd thr hai (A) c6
luu lugng hit vao dinh cao hon, vi nhu ciu ctia bénh
nhan c6 thé cao so véi nhip thd thir ba khi luu lugng
dinh cua bénh nhan thép, vi nhu ciu cua bénh nhan
c6 thé thip. O nhip tho thir 3, thé tich ciing co thé
thap do stc can dudng tho ting 1én; 1am ndi bat luu
luong va cung cap thé tich co6 thé thay ddi & ché do

PSV.
i. Flow ‘ \ N N ‘ \
Canm l Descending
RAMP Flow
Trigger
ii. pressurel /lk -| L J ! A
Tima
| Mindatwy Breath | FrsssuraSuppon Breath Anlsud Breath
jii. Volume /_\ /_\ /\ /_\
SIMV Rate SIMV n“‘ﬂ
mOowW

Hinh 14: SIMV (kiém sodt thé tich) + ché dé PS: 1.
Nhip thé bt budc 2. Nhip tho PS (4) véi nhu cau heu
lirong bénh nhan cao 3. Nhip tho PS (B) véi nhu cau
lvu lwong bénh nhan thdp 4. Nhip tho bat buéc dwoc
hé tro

¢) Thong khi giai phong ap luc duwong thé
(APRYV)

Ché do APRV (Airway pressure-release ventilation)
sir dung thoi gian bom phdng dai (Thign, 3-5 gidy) va
thoi gian x4 xubng ngin (Trow, 0,2-0,8 gidy), mirc ap
luc cao, thudng duge dit & 20 d&én 30 cm H20. Ap
luc cao nay cung voi FiO quyét dinh qua trinh
oxygen hoa. Thong khi duoc xac dinh bdi tan sb ma

ap luc giai phong dén ap luc thap hon, sy chénh 1éch
giita ap luc cao (Puign) va ap luc thap (PLow) va cudng
d6 cua nhip tho ty phat [29]. Cai dat ap luc thap
thuong 13 0 dén 5 cm H,O. Tho tu nhién co thé xay
ra ¢ cai dat ap lyc cao va ap luc thép, mac du thoi
gian & ap lyc thap thuong qua ngan dé co thé tho tu
nhién (Hinh 15, 1).

NoSpostaneous Previame Support

Spontanecus Breathing : Breathing Abaree P High
PHigh| <— THigh —= v v v Y
—
i, Pressure Maan Alrway
P Low Fe .
=
T
Tlow Tima

s enading gHa 1

=h NI N
/AN Y.

Release )
Phase " Explratory Flow doesn't towch baseline
Acdjast It o et T Low

=\ ;J\v\ NN

Hinh 15: Cdc biéu dé dang séng trong théng khi gidi
phong ap lyc duong tho. i) Dang song dp luc-thoi
gian: Puign twong dwong voi mitc CPAP; Tign la
khoang thoi gian Prigh. Pha CPAP (Prign) duoc giai
phéng khéng lién tuc xudng mikc Prow trong mot
khodng thoi gian ngdn (Trow) dé thiét ldp lai mikc
CPAP o nhip tho tié'p theo. Nhip tho tw nhién hodc
dwoc hé tro cé thé dwoc ap dung o ca hai mirc ap lyc
va khéong phu thudc vao chu ky thoi gian. ii) Biéu do
liew lwong-thoi gian: Kiéu leu lwong the ra rat quan
trong trong giai dogn gidi phong thong khi gidi
phéng dp e dwong the. Phan ban dau cia nhdnh
lwu luvong tho ra la téc do luu lwong tho ra cao nhat
(PEFR) la két qud ciia viéc giam ap luc Prigh xuong
Prow. Prow va Trow diéu chinh thé tich phéi cudi thi
thé ra va nén dwoc toi wu héa dé giam tinh trang
doéng/mdt huy dong dwong thé chir khéng phdi la
diéu chinh théng khi ban dau. Thoi gian gidi phong
dwoc diéu chinh dé diéu chinh T-PEFR ¢ mirc 60%
PEFR, nham tao PEEP tu dong va ngan chan tinh
trang mat huy déng. iii) Dang song thé tich-thoi gian.
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Cac ty I¢ thoi gian khéc nhau cho ap luc duong tho
tir cao dén thép da dugc st dung voi APRV, tur 1:1
dén 9:1. Bé duy tri huy dong téi wu, phan 16n hon ctia
tong chu ky thoi gian (80% -95%) s& xay ra & ap luc
duong thd cao. bpé giam thiéu viéc mat huy dong,
thoi gian ¢ ap luc duong thé thap (Prow) phai ngan.
Vi khi thoi gian ¢ 4p luc dudng thé thdp ngin, qua
trinh thé ra khong hoan toan va huy dong phé nang
do két qua auto-PEEP. Theo thiét ké, viéc tao auto-
PEEP 14 bit budc v6i cach tiép can thong thuong dbi
voi APRV trong d6 Prow dugce dat thanh 0 cm H>O.
Véi cach tiép can nay, thoi gian ¢ 4p luc dudng tho
thép dugc dat sao cho luu lugng thé ra dat 50% dén
75% luu lwong thd ra cao nhat. Mot sé méay tha cho
phép bd sung PSV vao nhip thé ty phat trong APRV
(Hinh 15). Thé tu nhién trong giai doan ap luc duong
thod cao cua APRV ¢6 kha nang tao ra ap lyc mang
phdi am, diéu nay co thé 1am ting thém d6 cang phé
nang dugc ap dung tir may tho. Khi PSV duoc kich
hoat trong giai doan Pign, thé tich phoi co ban cao
hon s& giéin ra hon nita khi tong ap luc Prign, PSV va
mang phdi lam tang ap luc xuyén phdi nodi chung.
Hon nira, viéc &p dung PSV cho APRV c6 thé lam
giam loi ich ctia nhip thé tw nhién bang cach thay ddi
nhip thd ty nhién hinh sin thanh nhip thé co hoc duge
hd tro giam tdc vi sy phat trién dong chay va ap luc
c6 thé tach roi khoi nd luc cta bénh nhén [30].

Budc 5. Giai thich dang song thé ra
va vong Lip lwu lwgng-thé tich

A. Dang song tho ra

Luu luong thé ra thuong thu dong (khong can kich
hoat co thd ra) va duge xac dinh béi ap luc day phé
nang, suc can duong thd, thoi gian thd ra tréi qua va
hang sb thoi gian cia hé ho hip. Theo quy uédc, luu
lugng thd ra dugc hién thi trén dd hoa thoi gian luu
lwong theo huéng 4m va luu lwong hit vao duoc hién
thi theo hudéng duong. Dang soéng tho ra co6 hai thanh
phan: luu luong ting toc (khi bat dau tho ra) va luu
lwong giam toc (téc d6 cham lai khi phéi tréng rong
dén dung tich cin chirc ning). Diém am thap nhit ctia

dang séng nay 1a luvu lugng thé ra cao nhat (hinh 16),

1).

i) Noermal Insp

Flow

Expiratory ]‘ Time

Expiratory flow touching baseline

ii) Obstructive
airway disease
Flow

auto-PEEP

r: ¥ Time

T Typical concave downward slope
(eg acute severe asthma)

Low peak expiratory flow

Hinh 16: Dgng song luvu luwong-thoi gian. i) Luu
luwong khong doi binh thwong, ii) Bénh tdc nghén
duong tho, noi bat la PEF thap, do lom va PEEP noi
sinh.

Khai niém vé siéu bom phong dong va PEEP ty
dong:

Khi stic can ciia ludng khi tho ra ting 1én, thoi gian
c6 san (thoi gian tho ra) dé lam tréng thé tich hit vao
c6 thé khong du. Hit vao tiép theo co thé bit dau
truge khi the ra hét, dan dén biy khi (air trapping).
Do d6, hé ho hap khong thé trg lai thé tich thu gidn
binh thudng vao cudi thi tho ra, din dén FRC cao hon
va do d6 giy ra bay khi. Tinh trang bay khi nay con
dugc goi 1a siéu bom phdng dong (dynamic
hyperinflation, DHI). DHI dan dén ap luc phé nang
duong vao cudi thi thé ra, duoc goi la PEEP tu dong
(auto-PEEP), PEEP huyén bi (occult PEEP) hoic
PEEP ndi tai (intrinsic PEEP). D61 khi tinh trang siéu
bom phong phdi dong va PEEP tu dong co thé xay ra
khi khéng c6 gi6i han ludng khi & bénh nhan dugc
dat ndi khi quan [31]. Nguyén nhan thuong do nhip
thé nhanh, thé tich khi luu théng cao, thoi gian hit
vao nhiéu hon thoi gian thé ra, 6ng ndi khi quan va
éng thong khi c6 kich cd nhd. Mac du PEEP ty dong
va siéu bom phong dong duoc sir dung dong nghia
nhung chung thyc sy khic nhau. Auto-PEEP c6 thé
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xdy ra khi c6 hoat dong manh cta co tho ra, dan dén
su hién dién cua luu lugng & cudi chu ky tho ra, gay
ra auto-PEEP ma khong thyc sy lam phdi cing
phdng.

Xac dinh PEEP ty dong:

a. Dang song luu lwgng-thoi gian: Trong dang
song luu lugng-thoi gian, co thé xac dinh dugc
su tic nghén dang song ludng khong khi theo ty
1¢ luu luong. Mot phan thé tich khi luu thong bi
“mat” va khong bao gior dugc dwa dén phdi do ap
luc thong khi cao (do khong khi bi méc ket). PEF
thap hon (hinh 16, ii) minh hoa cho sy mat mat
vé thé tich. Puong theo ddi luu luong thé ra sir
dung duong vién cong sau (d 16m xudng dudi)
va khong cham vao dudng co so, hudng vé biy
khi hodac PEEP tu dong.

Positive airway
pressure

expiration

Valve Closed at end S >

b. Dang song ap luc-thoi gian: Thuc hién thao tac
gilr cubi thi thé ra c6 thé xac dinh duge né (hinh
17).

Néu co PEEP tu dong, ap luc dudng co s s&
tang 1én thanh PEEP tu dong. Thao tac tic cudi thi
tho ra cung cép thoi gian dé can bang cac don vi phdi
c6 PEEP ty dong theo vung khac nhau va gia tri thu
duogc sau 2-3 gidy tic nghén cudi thi tho ra 1a gia tri
trung binh sau khi cin bang, mién la dudng thd dugc
mo va bénh nhan dugc thu gian (vi su co co thd ra
chu dong c6 thé 1am tang PEEP ty dong ma khong
gdy ra siéu bom phdng dong) [32,33].

c¢. Vong Lip lwu lwgng-thé tich: (hinh 18) hién thi
nhip thd myc tiéu luu luong-thé tich khong do6i
trong siéu bom phong dong. Viéc theo ddi luu
luong thd ra khong tré vé dudng co so khi két
thuc qua trinh tho ra.

Valve open

. % | tﬁutoPEEP\

% m;.ﬁ;nmn{ Expfatmr//'////// //% // ‘T"‘

w7 R
Time —>

/

External PEEP

Total PEEP

Hinh 17: Thao tdc giit thi thé ra dé wéc tinh PEEP tir dong. Cdc van sé tdt khi thé ra s dung. Khi leu lwong
bang 0, dp lee sé tang 1én mikc PEEP tong. Trir di bat ky PEEP bén ngodi ndo, néu dwoc dp dung, khéi tong

PEEP sé cho gia tri PEEP ty dong

| 12 Ban dich cta BS. Dang Thanh Tuin — BV Nhi Pdong 1



Dhaliwal 2015 Ventilator Graphics: A Step Wise Approach and Clinical Application

Inspiratory

«— i) Normal: Flow
Touches baseline

ii) auto-PEE
Flow doesn't
touch baseline

Hinh 18: Vong Idp luu heong-thé tich: i) binh thuong
va ii) auto — PEEP

B. Vong Lip luu lwong-thé tich

Vong lap luu luzqng-thé tich duoc hién thi véi luu
luong 1a ham cua thé tich. Mot sb hé théng hién thi
lru lwong thé ra & vi tri duong, trong khi cac hé thong
khéc hién thi luu luong thd ra ¢ vi tri am. Trong bai
viét nay, luu luong tho ra duge hién thi & vi tri am.
Trong qué trinh hit vao, hinh dang cta vong luu
lwong-thé tich duoc xac dinh bang cai dat luu luong
trén may thd v6i thong khi kiém soat thé tich. Trong
qua trinh th¢ ra, hinh dang cta vong ldp luu lugng-
thé tich dugc xac dinh bang co hoc hd hip. Trong
hinh 19, tac dung cuia vi¢c thay ddi ché do trén vong
lap luu luong-thé tich dugc thé hién. Sy thay ddi
duogc nhan théy trén céc cai dat luu lugng hit vao da
dit trong khi tho ra 1a thu dong, déu gidng nhau.

a) Sine wave b) Constant
flow wava flow

c) Descending c) Descending
RAMP - Pressure RAMP - Prassura
control Support

25% of PEFR
Inspiratory m Inspiratory Inspiratory '
Flow 11y

N~ W w w‘

Expiratory Waveform is same

Velume

Hinh 19: Vong Idp heu liwong-thé tich trong qud trinh
théng khi kiém sodt thé tich. (a) Mé hinh dong song
hinh sin. (b) Mo hinh song vuong trong thong khi
kiém sodt thé tich. (c) Mé hinh dwong doc giam dan
trong théng khi kiém sodt dp lyc. (d) M6 hinh dwong
doc giam dan trong thong khi hé tro dp lwe. Luu y s
giam dot ngot vé luu lwong vé cudi qud trinh théng
khi khi méy thé quay vong tir hit vao dén thé ra (vong
tron cham)

Nhan biét cac vong lip luu luong-thé tich bat thuong:
i) M6 hinh tic nghén va han ché

Hinh dang ctia vong 1ap luu luong-thé tich huéng dan
chung ta nhan biét cac khiém khuyét vé luu luong
trong hé thng thong khi:

Tac nghén ngoai 10ng ngwe: Puong hd hip ngoai
16ng nguc co xu hudng xep xudng khi hit vao, dan
dén luu lwong hit vao giam, trong khi tho ra 13 binh
thuong (vi du: ton thuong khi quan phia trén rinh
xuong uc) (Hinh 20b).

a) Nermal |b) Extra-thoracic c} Intra-thoracic d) Fixed upper
Constant obstruction obstruction airway
wava flow obstruction

Flattened
Inspiratory limb

Ins piratory Inspiratory m Inspiratory
Flow

Expiratory Explratory Expiratory, Expiratory

Flattened

Expiratory limb Flattened

Insplratory &
Expiratery limb

Volume

@) Periphaeral Obstructive f) Restrictive
airway disease defect

/ ) oo

Flow nspiratory Flow

A Volume
/ < i) Low PEF:

iii) 'I';rpir:al concave

downward slope
Hinh 20: Vong ldp luu lwong-thé tich. a) Binh
thwong, b) Tdc nghén ngodi long ngwe, c) Tdc nghén
trong long nguee, d) Tdc nghén dwong hé hdp trén cé
dinh, e) Bénh tdc nghén dwong thé ngoai bién: néi
bdat la PEF thdp, dé déc xu(fng lom va PEEP ty dong,
/) Kiéu théng khi han ché

ii) auto-PEEP
Flow doesn't
touch baseline
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Tic nghén trong 16ng ngue: Trong qua trinh tho ra,
ap luc duong xuyén 10ng nguc duoc truyén dén doan
b thu hep trong 16ng nguc, dn dén ting strc can dbi
v6i dong tho ra, trong khi hit vao van binh thudng
(Hinh 20c).

Tic nghén dwong hé hap trén c6 dinh: O day tinh
trang det duoc thiy & ca hai giai doan hd hap (vi du
hep khi quan) (Hinh 20d).

Bénh tic nghén dwong thé ngoai bién: Trong cac
tinh trang nhu hen suyén nang cap tinh, viéc hiéu 16
vong lap luu lwong-thé tich 1a didu can thiét. Giai
doan tho ra dugce chia thanh 3 phén: 1) PEF: luu luong
thd ra dinh phu thudc vao nd luc va duoc giy ra do
su réng dot ngdt cua duong tho trung tdm 16n tao ra
mot khoang thoi gian ngin véi luu lugng cao va né
trd nén thip trong cac bénh ning. i) Do dbc 16m
xudng: 1a phan khong phu thudc vao nd luc cta
dudng cong va bi anh hudng & cac bénh nhe dén
trung binh. O day xay ra tinh trang nén dong cua
duong thd. iii) Luu luong thé ra khong cham vao
dudng co so, dan dén tao ra PEEP néi tai (Hinh 20e).

100 Ia 100
80 I."If \ 80
60l | \ 60
4“0 / 40 -}—,-—T Decreased inspiratory flow
| ~
20 I.' 20 f H~RDecreased tidal volume
0 ¥
Flow ™ K 760 200 300 400|500 0 200 300 40 500
-20 20 a— I.'
~J
40 40
|
60 | -60
80 I 80
-100 =100

Volume

Hinh 21: Vong ldp luu lwong-thé tich: dnh hwdng
cia viéc tang sirc can dweong the 1én heu lwong va thé
tich trong thong khi kiém sodt ap lwc. Hinh bén trdi
la vong lip lwu leong-thé tich trong binh thuong. Tdc
dong cia tang sirc can dwong tho dwoc thé hién trong
hinh bén phai. Ca lwu lwong va thé tich déu gidm

Khiém khuyét han ché ciia may thé: O day phdi
khong thé gidn né dén gidi han binh thuong. Vong

lap luu luong-thé tich co6 hinh dang binh thudng
nhung bi giam kich thudc. (vi du: Xo phdi) (Hinh
20f1).

ii) Tang sirc can dwong tho:

Trong hinh 21, thé hién vong 1ap luu luong-thé tich
trong ché d6 PCV - luu y dang song giam tdc. Vi
strc can duong tho tang 1én, thé tich khi luu thong tré
nén han ché bai ap luc duong the da dat (thoi gian
hit vao khong thay d6i). Vi luu lugng 1a thé tich chia
cho thoi gian, nén viéc giam luu luong s& chuyén
thanh thé tich khi luu thong thip hon néu thoi gian
hit vao khong thay doi.

iii) R0 ri hoic mit thé tich

MAit thé tich: Duong thé ra dimg gan truc y - didu
nay c6 thé xay ra khi c¢6 ro ri khong khi (1o ri do b
day may thé hodc bong chén cia ET; hodc 15 1o phé
quan mang phoi) va mot phan thé tich hit vao khong
thé thuc hién viéc quay trd lai cam bién tho ra. RO i
ciing c6 thé duoc xac dinh bang dang song thé tich
thot gian (Vr) va vong lap PV, trong do no6 tao ra su
khac biét gitra thé tich khi luu thong hit vao va tho ra
trong dang séng Vr va trong vong 1dp PV, nhanh thé
ra khong cham vao duong co so [34]. (Hinh 22)

iv) Chit tiét duwong thé:

Chat tiét trong duong thd gan hodc dng ndi khi quan
(hodc dng mo khi quan) c6 thé tao ra hinh dang ring
cua cho biéu d6 dang song duong thé ra (Hinh 23).

Buwdc 6. Nhan biét dau hiéu khong
dong bo

Su khong dong bo 1a sy khong hai hoa hodc 'gidng
co' gitra hai hé thng twong tac (may thd va co quan
diéu hoa ho hip than kinh cta bénh nhan). Didu nay
dan dén nhiing tac dong co6 hai: bénh nhan kho chiu,
tang cong tho, ting nhu cu an than va cai may thét
bai. Sy khong déng bd can duoc xac dinh va hiéu rd
dé c6 thé thuc hién cac bién phap can thiép can thiét
nham t6i uu héa su twong tac véi may thé ctua bénh
nhan.
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Flow
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Volume
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of volume
loss, the
volume-time
tracing retums
to the
baseline

When there is
volume loss (eg
an air leak) the
tracing fails to
return to the
baseline

Volume
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Lost Volume Time
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A
T Expiratory
Tidal Volume
Volume
Inspiratory
Tidal Velume
i A
Expiratorylimb =~ Lon'l'l:tl\!"uluml
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volume axis Indicating leak Pressure :

<)

Hinh 22: Ro ri trong bo ddy may tho: a) Vong lap
liew lwong-thé tich: mat thé tich khi luu théng hodc
ro ri trong bé ddy. b) Dang séng thé tich-thoi gian:
RO ri duwoe danh ddu bang mili tén. c) Vong ldp PV:
ro ri dwoc danh ddu bang vong tron cham.

Su khong dong bo co thé xay ra ¢ cac giai
doan khéc nhau cta chu ky nhip tho:

e Khong dong bo kich hoat: Tuong tac khong dung
cach khi bt dau nhip tho

e Khong dong bo luu lrong: mat can bang giita luu
lvong may thd cung cip va nhu ciu cia bénh
nhan trong thi hit vao

e Khong ddng bd chu ky: cham dit nhip thd khong
dang cach

Khong dong b kich hoat: Piéu nay co thé c6 3 loai:

e Kich hoat khong hiéu qua

e Kich hoat kép

e Ty dong kich hoat

1. Kich hoat khéng hi¢u qua 13 loai khong dong
b6 kich hoat phd bién nhat. Diéu nay xay ra khi
bénh nhén tao ra nd lyc co ho hap nhung khong
du dé bat dau nhip thé co hoc. Diéu nay dan dén
ling phi cong thé ctia bénh nhan va co thé dan
dén mét moi co hd hip [35]. Kich hoat khong
hiéu qua duoc biéu hién bang dd hoa khi giam ap
luc duong thé lién quan dén sy gia tang dong thoi
luu luong khi (Hinh 24- 25)

Inspiratory

Flow

Expiratory

Volume

Hinh 23: Anh hudng cia sw chdt tiét trong vong lip
luu lwong-thé tich

Céc yéu tb gay ra viéc kich hoat khong hiéu qua la:
a. Lién quan dén may thé:

o Kich hoat khong nhay cim: Nb luc cia bénh
nhan khéng thé dat dén ngudng kich hoat da dat
(ap lyc hodc luu luong). biéu nay co thé duoc
khic phuc bang cach giam ngudng cho phu hop.

e Thoi gian tri hodn hit vao: tong thoi gian tré tinh
tir nd luc ban dau cta bénh nhan cho dén khi dang
song ap luc tré vé mirc co ban. Mic du viéc kich

| 15 Ban dich cua BS. Ding Thanh Tuén — BV Nhi Dong 1



Dhaliwal 2015 Ventilator Graphics: A Step Wise Approach and Clinical Application

hoat luu lwong dugce cho 1a cé loi hon so véi kich
hoat ap lyc ¢ khia canh nay nhung nhiing tién bo
gan déy trong bd chuyén ddi 4p luc dd mang lai
két qua trong duong.

o Sirc dé khéng ciia dwong thé nhén tao: su sut
giam ap luc 16n hon xay ra trén mdt ET hep hon
hodc duong thd bi han ché doi hoi bénh nhan phai
nd luc nhiéu hon dé khéc phuc.

[N
—

pressure

—F‘—_‘—“"L'w-

~——

i) Pressure Trigger

pressure

ii) Flow Trigger

Hinh 24: Hién thi do hoa kich hoat ap lyc va luu
luwong o ché dé hé tro ap luc

b. Lién quan dén bénh nhan:

e Khong c6 kha ning khic phuc hiéu ung auto-
PEEP [36] (Hinh 26)

Qua lidu an than: giam kha ning diéu hoa ho hip
Yéu co ho hép

2. Kich hoat kép:

Kich hoat kép (con goi 1 xép chong nhip thd) xay ra
khi nd luc hit vao ciua bénh nhan manh va tiép tuc
trong sudt thoi gian hit vao cia may thé da dit trude
va duy tri sau d6. N§ luc hit vao cua bénh nhan nay
vao cudi thoi gian cung cép thé tich khi luu thong s&
kich hoat mot nhip tho khéac. Do do, thé tich khi luu
thong lai duoc cung cdp trude khi thd ra hoan toan
nhip thé trude do6 [37]. Do do, trén thuc té, bénh nhan

nhan duoc thé tich khi luu théng gip d6i va c6 nguy
co phdi cang phong qua mirc. Kich hoat kép co thé
duoc gay ra boi nhitng nd luc tich cuc ciia bénh nhan
két hop véi Vr nhé va thoi gian hit vao ngin. Trong
PSV véi tiéu chi luu lugng chim dut chu ky cao,
ciing c¢6 thé gay kich hoat kép (Hinh 27).

T

)ﬂ| Jﬂ| ﬂ ﬁ | ﬂ
tdavid;

Ineffective Triggering

Pressure

Flow

Hinh 25: Vi du vé viéc kich hoat bi bé s6t hodc khong
hiéu qua trong qud trinh thong khi kiém sodt dp lic.
Miti tén thé hién dé léch dong dwong la ddu hiéu déc
trung cua kich hoat bi bo [o.

3. Tw dong kich hoat:

Tu dong kich hoat xdy ra khi may thé cung cdp nhip
thé duoc hd trg khong phai do bénh nhan thyc hién.
Ty dong kich hoat cling c6 thé do ro ri duong tho,
nuée dong hodc nhiéu dong trong bo day, dao dong
cua tim hoac nguong kich hoat nhay cam khong thich
hop. N6 can duoc khic phuc bang cach diéu chinh
can than do nhay kich hoat

4. Kich hoat ngugc:

Akoumianaki va cac ddng nghiép gan day di mo ta
“kich hoat nguoc” 1a mdt loai khong déng bd co hoc
than kinh duy nhét [38]. Cac con co thit co hoanh
duoc kich hoat bdi viéc bom khi vao may tho tao
thanh mét dang tuong tac gitra bénh nhan va may tho
duoc goi 1a “su cudn vao”. O nhitng bénh nhan duogc
an than ning, nguoi ta cho rang bénh nhan da bi rang
budc nhip tho than kinh trong nhip thd bét budc.
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Total Pressure required to trigger=
auto-PEEP + Trigger threshold =
6+2=8

6
o
auto
PEEP

Zero?
PEEP l

0
R v

Trigger threshold

Pressure Trigger

i) Zero PEEP

Total Pressure required totrigger=
Effective PEEP + Trigger threshold =
2+2=4

External
Applied PEEP

4! 1 .
0
Effective PEEP =

-2 auto-PEEP minus External PEEP
6-4=2
-4

Trigger threshold

ii) External Applied PEEP

Hinh 26: Kich hoat ap lyc o bénh nhan co ap luc duong cudi thi thé ra (PEEP). Vi du, mot bénh nhan co PEEP
noi tai la 6 cmH>0 va nguong kich hoat ap lyc hit vao dwoc dat 6 mirc 2 cm H>O. i) ZERO PEEP, biéu dé nay
hién thi mét bénh nhan ¢é6 PEEP duwoc ddt b&ng 0 va nguong kich hoat la 2 cm H>O. Tuy nhién, bénh nhan nay
¢6 mire PEEP ndi tai la 6 cm H>O. Do db, né lwc hé hdp cua bénh nhdn sé phdai tao ra ap luc am 8 cm H>O dé
kich hoat méy tho, dp liec nay rat cao va cé thé gay ra hién twong bo 16 kich hoat. ii) PEEP bén ngodi, trong biéu
d6 nay, mirc PEEP bén ngoai dwoc dat ¢ mike 4 cm H>O va nguéng kich hoat dwge dit thap hon mike dé 2 cm
H>0. May thé dwoe kich hoat khi né luc hit vao ciia bénh nhan lam giam dp e dwong thé xudng mirc ngudng

da dat la 4 em H»0, dan dén viéc kich hoat hiéu qua.

'a ™

N A
b, .._Jr L,FL. ,J| |.\

Pressure

.—I rr
(W | I S

Fow |||

™ .
Double triggering

Volume
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Hinh 27: Mot vi du vé kich hoat kép trong thong khi
hé tro ap luc. Nhu cau ctia bénh nhan tié'p tuc vuot
qud thoi gian hit vao da dat, dan dén viéc kich hoat
nhip tho bat budc thir hai trong cung mot né luc cia
bénh nhan.

Su 16i kéo nay xay ra ¢ ty 18 1:1 dén 1:3.
Chung xay ra khi chuyén tir hit vao may tho sang thd
ra. Diéu dang lo ngai la viéc kich hoat nguogc co thé
dan dén tinh trang nhip thd xép chong va cang phoi
qua muc, dong thoi co thé gop phan gay ra rdi loan
chtrc nang co hoanh do may tho gay ra.

Khéng dong b lvu lweng

Diéu nay xay ra khi luu luvong may thd khong phu
hop voi luu lvgng bénh nhan (qua nhanh hodc cham
hoic khong du). Kiéu khong dong bo nay ciing phd
bién va co thé xay ra v6i thong khi muc tiéu theo luu
luong hodc ap luc. Trong qua trinh thong khi hd trg,
dé giai phong cac co ho hap, bénh nhan khong nén
c6 WOB quéa mirc. Ly tuong nhét 1a luong cong th
bénh nhan thuc hién chi du dé kich hoat may thé. Tuy
nhién, trén thuc té, cac co hd hép van tiép tuc co thit
ngay ca sau khi kich hoat may thé. Do d6, diéu quan
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trong 14 phai déng bd hoa viéc cung cap luu luong
may tho véi bénh nhan dé han ché WOB va tranh moi
co ho hap. Su khong ddng bo luu lugng co thé dugce
xac dinh trén dang séng ap luc-thoi gian, biéu hién
su sut gidm (hinh dang thu gon) trong thi hit vao
duogc hd tro (Hinh 29). Biéu nay xay ra khi luu lugng
méy thd thap hon luu lugng mong mudn cta bénh
nhan va bénh nhan “kéo” dang song ap luc-thoi gian
xudng va ciing c¢6 thé dugc hién thi trong vong lap
PV (Hinh 30).

ii) Velume Starvation

The terminal part of the
waveform shows
buckl |n;|

i) Flow Starvation

The initial The initial part of
p"|1 of the waveform shows
good shape

Pressura
{emH,0)
pressure
waavahor n
caves
inwards

Hinh 29: Dang song ap luc thoi gian trong nhip tho
thé tich. i) Khong dong bg heu heong— gidm sém do
né luc cia bénh nhin hodc luu lwong cai dat thdp.
ii) Tinh trang thiéu thé tich dwoc ghi nhdn ¢ phan
CUOL.

T
Volurme Flow starvation

Pressure

Hinh 30: Vong lip dp luc-thé tich: thiéu lwu leong.

Thong khi muc tiéu luu lwgng va ap lue: Trong
nhip thd nhdm muc tiéu theo luu lugng, bac si 1am
sang chon toc d¢ va kiéu luu lugng (liéu luu luong
khong d6i/giam dan, v.v.). Viéc cung cép luu lugng
dinh s& phu thudc vao kiéu luu lugng. Vi nhip the

duoc kiém soat thé tich c6 cac thong s6 luu luong dat
trude (ca luu lugng dinh va kiéu luu luong); khong
dong bo luu lugng chic chin s& xay ra néu cac thong
s6 cai dit khong phu hop v6i nhu cau caa bénh nhan.
Luu luong ddc giam dan véi luu lugng dinh ban dau
cao ¢ thé pht hop hon véi nhu cau ngay cang ting
cua bénh nhan. Trong nhip thd nham muc tiéu ap luc,
tdc do dat duoc ap luc myc tiéu (do béc si lam sang
dat ra) phu thudc vao thoi gian tang (rise time). Thoi
gian ting nhanh hon dan dén luu luong cao hon dé
dat dugc ap luc cai dat nhanh hon. Nhip tho muc tiéu
ap luc co luu luong thay d6i va do d6 cé thé dap tmg
tot hon nhu cau cia bénh nhan.

Thoi gian ting: O kiéu luu luong giam tdc, dang
song luu lwong phai dat dén luu lwong dinh mot cach
tron tru va giam dan sau d6. Néu luu lugng nhanh
hon nhu cau ctia bénh nhan, s& c6 qua ap (ap luc ting
dot bién/vuot mirc) khi bt dau hit vao trén biéu do
dang song ap luc-thoi gian. Trong thong khi nhiam
muc ti€u ap lyc, thoi gian tdng nén dugc diéu chinh
phu hgp. N6 thuong dugce gilr < 0,2 gidy. Thoi gian
tang qua ngan s& dan dén ap lyc vuot mirc (Hinh 31).

[\

[ stow rise

Minimal Pre ssure Overshoot N

AR

Fast rise

V- ress ure Relue'r

Time

Moderate rise

Hinh 31: Thoi gian tang: Tang chdm, viea phai va
nhanh dwoc mo ta. Tang nhanh (do thoi gian tang
ngdn) dan dén dp luc tang vot. Trén biéu do dang
séng thoi gian luu lwong, dp luc giam dwoc thdy do
van tho ra hoat dong.

Khéng dong bd chu ky:

Chu ky 1a viéc chdm dut hit vao biang may thd va
chuyén sang thi tho ra. Khi ¢6 sy khong phu hop gitra
thoi gian ciia may thé va bénh nhan veé viéc cham dut

| 18 Ban dich cua BS. Ding Thanh Tuén — BV Nhi Dong 1



Dhaliwal 2015 Ventilator Graphics: A Step Wise Approach and Clinical Application

thi hit vao, n6 s& dan dén su khong déng bo theo chu
ky. Cai nay c6 2 loai:

e Chu ky bi tri hoin: Khi may tho tiép tuc luu
lugng hit vao mac du bénh nhan da bét dau nd luc
thé ra. Didu nay din dén sy tang vot ap luc & cudi
thi hit vao duoc hd tro boi may tho va luu lugng
giam nhanh chong (Hinh 32). Viéc thd ra chu
dong cua bénh nhan ciing c6 thé duoc quan sat
bang cach s& bung bénh nhén. Viéc chu ky bi tri
hodn din dén thoi gian tho ra khong du, bay khi
va sau do khong kich hoat dugc. N6 can duoc
didu chinh bang cich giam thoi gian hit vao
va/hodc thé tich khi luu thong. Dbi voi nhiing
bénh nhan c6 thoi gian hit vao thay doi, viéc
chuyén sang hd trg ap luc ¢ thé duge xem xét do
chu ky luu luong.

By "
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Hinh 32: Chu kp bi tri hodn dan dén tang dot bién
ap luc dwoc danh déu bdng A. Sau do, trinh kich hoat
khong hiéu qua (IT) ciing dwoc nhin thay.
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Hinh 33: Chu ky som dwoc coi la murc giam dm duoi
PEEP trén duwong cong dp luc (A). Luu luong tang
dong thoi ciing dwege nhin thdy (B)

e Chu ky sém: Chu ky sém xuat hién khi bénh
nhan tiép tuc hit vao sau khi ngimg hit vao duoc
hd tro bang may tho. Piéu ndy duoc thiy trén
biéu do dang song ap luc-thoi gian khi 4p luc
duong thd giam & cudi thi hit vao. Biéu db dang
song luu luong-thdi gian sé cho thiy luu lugng
khi tdng 1én ngay sau khi hit vao (Hinh 33). Thoi
diém cua su kién nay (ngay sau khi duoc hit vao)
gitp phan biét né véi viéc kich hoat khong hiéu
qua.

HJ tro 4p luc: khong dong bd chu ky

Trong PSV, may thd thuong duoc chuyén chu ky
theo luu lugng & mot ty 1€ so voi luu luong dinh. Tiéu
chi chu ky thir cap 14 ap luc (néu 4p luc vuot qué muc
tiéu hd tro ap luc) va thoi gian (néu giai doan hit vao
kéo dai). Thoi gian hit vao trong PSV dugc xac dinh
b6i co hoc phdi va tidu chi chu ky luu lwong [39].
Khi d6 gian nd giam, chu ky luu lugng s€ dat dugc
som hon trong giai doan hit vao va két qua 1a ngimg
hit vao sdém va c6 kha nang kich hoat kép (Hinh 27).
Vi do gian no tang 1én va strc can tang 1én, nhu xay
ra voi bénh hen suyén, luu luong thd giam xudng
cham, c6 nghia la ti€u chi cua chu ky luu lugng sé
dat dugc mudn hon va giai doan hit vao s€ kéo dai
hon. Viéc kéo dai giai doan hit vao c6 thé dan dén
bay khi va siéu bom phdng dong. Diéu nay ciing co
thé dan dén viéc kich hoat cac co thd ra, c6 thé duge
phat hién trén 1am sang bang cach so bung bénh nhan
hodc quan sat dang song ap luc dé biét murc ting ap
luc & cudi giai doan hit vao (Hinh 32). Hit vao kéo
dai gdy ra sy khong dong bo cua chu ky trong PSV
c6 thé duogc khic phuc bang cach giam muec hd trg ap
luc hodc bﬁng cach tang tiéu chi chdm dirt cua cai dat
luu luong.

Cic loai khong dong bd khac:

Ngoai cac loai chinh dugc mo ta ¢ trén, con cé mat
s0 dicu ki¢n khac dugc cong nhan la gay ra sy khong
dong bo. Bao gom:
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Khong dong bd thé ra: Thoi gian tho ra khong
du co thé dan dén viéc tao ra auto-PEEP (da duoc
thao luan trudc do)

Thé dinh ky: Sy khong dong bo ndy duoc thdy
¢ cai dat PSV cao, trong do thong khi phut cao
dan dén thai CO, gay ra ngung thg, sau do6 1a ting
CO; trd lai va nd lyc thd nay gay ra tinh trang
thirc gidc khi ng.

Ché a9 khong dong bd: dé cap dén viéc ap dung
ché @6 khong phu hop dan dén su kho chiu cua
bénh nhan. Vi du, voi thong khi bt budc ngat
quing dong bo, sy khong dong bd co thé xay ra
do céc loai nhip tho bat budc va tu phat khac
nhau. Diéu nay 1a do nd lyc hit vao ciia bénh nhan
thudng khong khac nhau dbi v6i nhip tho bét
budc va nhip thé tu phat, ddng thoi viée thiéu kha
nang thich ing véi nhip thé ty phat va nhip tho
bét budc da ngan can viéc do tai hi¢u qua cua cac
co ho hap.[40]

Tom tat

Mic du thye sy khong c6 gi c6 thé thay thé cho viée
danh gia lam sang tai givong bénh nhan thd may,
nhung d6 hoa phdi tai giwdng 1a mot cong cu khong
xam 1an manh mg&, cung cip hiéu suit theo timg nhip
thd cua may thd va sy tuong tdc ciia nd voi bénh
nhan. Van chua c6 co sé bang ching 16n dé xac dinh
hiéu qua 1am sang, nhung vé mit 1y thuyét, n6 giéng
nhu mot man hinh may tinh va ban thuc sy khong thé
1am viéc binh thuong véi may tinh néu khong ¢6 man
hinh. Ngoai ra, khong c6 cach tiép can tiéu chuan nao
vé huéng dan giai thich bang d6 hoa, khién viéc so
sanh cac nghién ctru tré nén kho khan. Pay 1a mot
trong nhitng nguyén nhan khién né chua duoc sir
dung dung mirc trong thuc té. Theo quan diém cua
chung t6i, sy hiéu biét vé d6 hoa may thd 1a vo gia
dé theo doi bénh nhan trén may tho co hoc va viéc
dién giai n6 13 k¥ ning ma moi béc si hdi sirc tich cuc
nén co.
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