TAP CHIi NGHIEN CPU Y HOC

DANH GIA SU THAY BOI MOT SO CHi SO TUAN HOAN, HO HAP,
CO HOC PHOI CUA PHUONG THU'C HO TRQ AP LUC (PSV)
SO VOI PHUONG THU’C HO TRO' PONG THI CACH QUANG (SIMV)
O BENH NHAN BO THO MAY SAU MO

Vii Hoang Phwong'?™ va Nguyén Thij Van?

'Bénh vién Pai hoc Y Ha Noi

2Truong Dai hoc Y Ha Noi

Nghién ctru nhdm muc tiéu danh gia sw thay déi mot sé chi sé tudn hoan, hé hép va co hoc phédi cia
phuong thire PSV so véi phuong thire SIMV & bénh nhén bd thé may sau mé. 70 bénh nhén thé méy sau
phéu thuat > 24h duoc chia lam 2 nhém: 35 bénh nhan bé thé méy theo phuong thirc PSV va 35 35 bénh
nhén bé thé may theo phuong thirc SIMV tai Khoa Gdy mé Hbi strc va Chéng dau — Bénh vién Dai hoc
Y Ha Noi ttr thang 12 ndm 2019 dén thang 7 ndm 2020. Sw thay dbi cac chi sb vé tudn hoan, hé hap va
co hoc phéi (VT, MV, PIP) ctia ngudi bénh chuyén ttr thé may kiém soét hoan toan sang thé méy hé tro
bang phuong thirc PSV va SIMV duoc ghi lai & céc thoi diém 30 phdt, 60 phat va 90 phat. O nhém SIMV,
chi s6 mach, huyét ap, tdn sé h6 hép tang lén cé y nghia théng ké so véi nhém PSV khi chuyén tir A/C
sang PSV/SIMV va c& khi gidm dén mirc 4p luc hé tro. Nghién ctru cia ching téi cho thdy phuong thirc
SIMV ¢6 thé lam cho nguoi bénh géng strc nhiéu hon so véi phuong thire PSV khi bé méy thé sau mé.

T khéa: bé may thé, SIMV, PSV, tudn hoan, hé hap, co’ hoc phéi.

l. DAT VAN BE

Bd may thd 1a qua trinh chuyén tlr thé may
sang th& tw nhién, chuyén tlr cong hé hép cla
may thé sang cong hd hap ctia bénh nhan. Qua
trinh nay dwoc thwc hién bang cac phuwong
thire hd tro mot phan véi muc dich giam dan sy
kiém soat théng khi clia may thé xubng. Théng
khi bat budc ddng thi ngat quang (Synchronized
Intermittent Mandatory Ventilation — SIMV) la mot
phuwong thire kinh dién dé thé may va bd thé may
trong nhiéu don vi hdi strc." SIMV cho phép bd thé
may bang cach gidm dan cac nhip thd kiém soat
clia may, dé bénh nhan dan dan tu quan ly nhip
thd cGia minh. Trong khi d6, phuong thirc hd tror
ap lwc (Pressure Support Ventilation — PSV) hd
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tro ap lwc cho médi nhip thé dwoc khéi phat b
nd lwc hit vao ciia bénh nhan dé lam giam coéng
hé hap. Ap luc hd tro nay sé dwoc diéu chinh
gidm dan trong qué trinh cai may thé. Nhiéu
nghién ctu chi ra rang PSV Ia phwong thirc b
may thé cé nhiéu lgi ich hon so SIMV.23 T4c gia
Leung cho thdy bénh nhan phai né lwc it hon &
phwong thirc PSV so v&i SIMV.# Tuy nhién, mot
nghién clru quan sat, hdi ctru khao sat vé cac
phwong thirc thd may dwgc ap dung & 12 don
vi ICU tir 2010 dén 2016 cho thay SIMV van la
phwong thirc thd may dwgc st dung rong rai.’
El-Khatib cho thay sy thay ddi it hon vé ho hap
va chuyén hoa trén bénh nhan thd may bang
phuwong thirc PSV so v&i phwong thire SIMV
khi gidm sw hé tro & cac mirc twong dwong
nhau.® Tai Viét Nam, chwa cé nghién clru nao
danh gia thay déi vé tuan hoan, hd hap va co
hoc phéi ctia phwong thirc PSV va SIMV trén
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bénh nhan bd thd may sau md. Chinh vi vay,
chung t6i tién hanh nghién ciru dé tai: “Khao sat
sy thay déi mot sb chi s tudn hoan, hd hédp va
co hoc phéi clia phuwong thire PSV so véi SIMV
& bénh nhan bd thé may sau mé”.

Il. DOl TWUONG VA PHUONG PHAP

1. Déi twong

Cac bénh nhan nghién cru c6 dé tudi >16
tudi va phai thd may sau md > 24h tai Khoa
Gay mé Hoi strc va Chbng dau — Bénh vién
Dai hoc Y Ha Nai tir thang 12 ndm 2019 dén
thang 7 nam 2020. Bénh nhan bj loai trtr ra khoi
nghién ctru bao gdm: Glasgow < 8 diém, kich
thich, co giat; liét co hd hap; mac bénh phéi tic
nghén man tinh; ro ri khi tr may thé hoac béng
chén noi khi quan; chay than, ECMO, tham
phan phic mac, dan lwu mang phdi. Bénh nhan
va/hodc nguwdi nha bénh nhan khéng dong y
tham gia nghién ctru.

2. Phwong phap

* Thiét ké nghién ctru: thir nghiém lam sang
cat ngang mo ta.

* C& mau: Bénh nhan trong nghién ctu ctia
chung t6i dwoc lwa chon theo cach ldy mau
thuan tién trén tat cd bénh nhan sau md dap
&ng v6i tiéu chuan lwa chon. Téng sé bénh
nhan thu thap dwoc la 70 bénh nhan, dwoc chia
lam 2 nhédm: nhém SIMV c6 35 bénh nhan va
nhém PSV c6 35 bénh nhan.

* Céac buoc tién hanh nghién ctru:

- Bénh nhan an than, th& may véi phuong
thirc kiém soat thé tich (A/C VC): FiO2 50%,
VT dat 6 - 8ml/kg, tan sb thé = 12 - 16 l1an/phut,
PEEP = 5cmH20. Ghi nhan M, HATB, SpO2,
nhip th®, cac chi sé co hoc phéi (VT, MV, PIP)
ngay trwéc khi chuyén sang 2 phwong thirc
PSV hoac SIMV.

- Banh gia bénh nhan dap &ng cac tiéu
chuén sé&n sang bd may thé dua trén huéng

dan vé cai thd may cta Hoi héi strc Chau Au
n&m 2007: GCS > 8 diém; than nhiét < 38 do
C; khong co réi loan ndng vé dién giai, kiém
toan; mach, huyét ap én dinh khéng dung van
mach, thudc tro tim hoac liéu rat thap; SpO2 >
95% v&i FiO2 < 40%; PEEP < 8 cm H20. Khi
bénh nhan dap trng da cac tiéu chudn bé may
thd, dwgc béc tham chia ngdu nhién thanh 2
nhém PSV hoac SIMV:

* Nhém PSV: Cai dat FiO2 < 50%, PS 8 - 12
cm H20 dé VT dat 6 - 8 mi/kg, PEEP 4cm H20.
O nhém PSV, sau méi 30 phut, gidm dan ap lwc
hd tro (PS) 2 cm H20 (3 1an gidm PS). Ghi lai
mach, huyét ap trung binh, SpO2, nhip thé, cac
chi s6 co hoc phéi (VT, MV, PIP) sau 30 phut,
60 phat, 90 phut.

* Nhom SIMV: Cai dat FiO2 < 50%, Pi 8-12
cmH20 dé VT dat 6 - 8 ml/kg, tan sé cai dat 10 -
12 1&n/phat, PEEP 4cm H20. O SIMV, sau méi
30 phat, gidm Pi 2 cm H20, gidm tan sb thé 2
lan/phut (3 1an gidm Pi va tan sé thé). Ghilai IC,
mach, huyét ap trung binh, Sp0O2, nhip thé, cac
chi s6 co hoc phéi (VT, MV, PIP) sau 30 phut,
60 phat, 90 phut.

* Tiéu chi danh gia:

- Thay di vé chi sb tun hoan (mach, huyét
ap), chi s6 hd hap (Sp02, tan sbé thé, khi mau
dong mach) khi chuyén tir phuwong thic the
may kiém soat thé tich hoan toan sang phwong
thirc SIMV va PSV tai thoi diém sau 30 phut, 60
phut va 90 phut.

- Thay d6i vé mét sé chi sb co hoc phdi (MV,
Vt, PIP, RSBI) khi chuyén tir phwong thirc the
may kiém soat thé tich hoan toan sang phuong
thtrc SIMV va PSV tai cac thoi diém nhw trén.
3. Xt ly s6 liéu

S dung phan mém théng ké SPSS 16.0 V6i
cac bién dinh lwong dung thuét toan t - student.
V6&i cac bién dinh tinh: x2 hodc Fisher (néu >
10% sb 6 bang 2 x 2 c6 tan suét ly thuyét < 5).
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Sw khac biét c6 y nghia théng ké khi p < 0,05.
4. Dao dirc nghién clru

Nghién ctu dwoc théng qua hdi ddng
nghién ctru khoa hoc ctia B6 mon Gay mé hoi
strc va H6i dong danh gia dé cwong nghién ctru

khdng lién quan nao khac.
ll. KET QUA

1. M6t sé dic diém chung

cta Trwong Dai hoc Y Ha No6i, Ban 1anh dao tai
Khoa Gay mé hdi strc va Chéng dau — Bénh
vién Pai hoc Y Ha Noi. H6 so va cac théng
tin lién quan chi dwoc s dung cho muc dich
nghién clru, khong tiét 16 cho bat ki dbi twong

Bang 1. Phan b6 dic diém chung

e ez Nhoém PSV Nhom SIMV
Pac diem p
(X £ SD) (n = 35) (X = SD) (n = 35)
Tudi 52,97 + 15,63 48,05 £ 14,72 > 0,05
Gi&i (n) (nam/nir) 12/23 18/17 > 0,05
Chiéu cao (cm) 157,77 £ 5,30 160,22 £ 6,70 > 0,05
Can nang (kg) 52,65 £ 5,63 57,48 + 6,92 <0,05*
Chi s6 BMI n % n %
<18,5 4 11,43 0 0
BMI
18,5-24,9 30 85,71 33 94,29 > 0,05
(kg/m?)
25-29,9 1 2,86 2 571
Thoi gian thd may (ngay) 1,57 £ 1,55 2,08 £1,85 > 0,05

Tudi, chiéu cao, BMI, thdi gian thé may trung binh gitra 2 nhédm khéng cé su khac biét cé y nghia

théng ké (p > 0,05).

Bang 2. Phan loai phau thuat ctia bénh nhan thé may sau mé

Loai phau thuat S6 lwong (n) Ty 1& (%)

So néo 34 48,57
Cot sbng 12 17,14
Tao hinh 8 17,14
Tiéu hoa 12 11,42
Tiét niéu 1 4,28
Tim mach 3 1,42
Téng sb 70 100

34

TCNCYH 140 (4) - 2021



TAP CHI NGHIEN ClPU Y HOC

Loai phau thuat phai th& may sau mé chiém ty |& cao nhét 14 phu thuat so néo (48,57%); phau
thuat cot sdng va tao hinh (17,14%) va sau md tiéu hoa 1a 11,42%.

2. Thay déi vé chi s6 tuan hoan, hé hap va co’ hoc phéi ciia phwong thirc PSV va SIMV

Bang 3. Thay déi tuan hoan, hé hap va co hoc phéi @ nhém PSV

Nhém PSV (n = 35)

Chi sb AIC VC 30 phut 60 phat 90 phat
(X £ SD) (X £ SD) (X + SD) (X £ SD)
Mach (Ian/phut) 78,6 + 10,6 79,1+ 10,2 79,6 + 10,2 79,8 +9,9
HATB (mmHg) 85,5+ 5,0 88,8+4,5 88,6 5,0 90,1+9,2
(le::;ﬁ:;o’ 13,0+ 1,4 133+32 13,5+ 33 139+ 34
VT (ml) 468,6 + 41,6 4924 + 62,6 499,7 + 62,3 503,7 + 56,1
MV (lit/phut) 6,7+0,9 7,41 +1,60 7,51+ 1,58 7,74 £1,77
PIP (cmH,0) 16,6 + 1,9 15,8 + 2,1 154 +1,8 15,6 + 1,8

O nhém PSV: mach, HATB va céac chi sé6 ho hap (nhip thé, VT, MV) cGa bénh nhan tang nhe tai
céac thoi diém 30 phut, 60 phat, 90 phat sau khi chuyén tir A/C VC sang PSV.

Bang 4. Thay déi tuan hoan, hé hap va co hoc phéi & nhém SIMV

Nhém SIMV (n = 35)

Chisé
AIC VC 30 phut 60 phut 90 phut
Mach(lan/pht) 751+ 11,9 80,5 + 12,1 82,2+ 114 83,6 + 10,8
HATB (mmHg) 856+562  9267+7,99  9158+450  9148+550
(legfpgzt';) tho 134413 153425 16,1 42,7 155423
VT (m) 4835+424  5183+57,8  509,4+57,9  499,6+51,8
VTspon (ml) 3747+935  380,9+935  402,6+913
MV (Iit/phat) 7,72+1,13 8,46 + 0,96 8,71+ 1,01 10,8 + 11,4
PIP (cmH,0) 181428 177428 177429 181433

O nhém SIMV: Céc chi sé tuan hoan (mach, HATB) va hé hép (nhip thé, VT, MV) clia bénh nhan
tang tai cac thoi diém 30 phat, 60 phat, 90 phut sau khi chuyén tir A/C VC sang SIMV va PIP khéng
thay déi khi chuyén tir A/C VC sang PSV sau 30 phut, 60 phut, 90 phut.
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3. So sanh sw thay déi mot sé chi s6 tuan hoan, hé hap, co hoc phéi cia phwong thirc PSV
so v&i SIMV
Bang 5. Thay déi tuan hoan, hé hap va co hoc phéi khi chuyén
tir A/C VC sang PSV/SIMV sau 30 phut
Thoi diém sau 30 phut dung AC/VC

Sw thay doi p
PSV (n = 35) SIMV (n = 35)
AM (1an/ phat) 0,51 +3,10 5,42 + 3,84 <0,05*
AHATB (mmHg) 3,30 + 5,91 6,99 + 9,59 > 0,05
A Nhip thé 0,34 £ 3,64 1,85+£2,88 <0,05*
AVT (ml) 23,88 + 54,01 34,8 + 67,46 > 0,05
A MV (lit/phut) 0,71 +1,71 0,74 + 1,08 > 0,05
APIP (cmH,0) -0,8 £ 2,298 -0,37 £ 1,45 > 0,05

Sau 30 phut chuyén tir A/C VC sang PSV/SIMV: sw thay d6i mach, nhip thé ctia nhém SIMV téng
cao hon so v&i nhém PSV ¢ y nghia théng ké (p < 0,05).

Bang 6. Thay déi tudn hoan, hd hap va co hoc phéi khi
chuyén tir A/C VC sang PSV/SIMV sau 60 phat

Thoi diém sau 60 phut dirng AC/VC

Sw thay doi p
PSV (n = 35) SIMV (n = 35)
A M (IAn/ phut) 1,08 + 3,56 7,17 + 3,60 <0,05*
A HATB (mmHg) 4,29 +6,14 6,75+ 6,27 <0,05*
A Nhip thé 0,42 +3,72 2,71 £ 3,05 <0,05*
AVT (ml) 31,14 £ 52,35 25,91 + 58,36 > 0,05
A MV (lit/phuat) 0,81+1,74 1+1,21 > 0,05
APIP (cmH,0) -1,28 £ 2,037 -0,42 £ 1,702 <0,05*

Sau 60 phut chuyén tir A/C VC sang PSV/SIMV: mach ctia nhém SIMV tang cao hon so véi nhédm
PSV va su khac biét c6 y nghia théng ké (p < 0,05). PIP c& 2 nhém déu gidm, tuy nhién nhém PSV
gidm nhiéu hon so vé&i nhdm SIMV ¢é y nghia théng ké (p < 0,05).

Bang 7. Thay déi tuan hoan, hé hap va co hoc phéi khi chuyén
tr A/C VC sang PSV/SIMV sau 90 phut

Thoi diém sau 90 phut dung AC/VC

Sw thay doi P
PSV (n = 35) SIMV (n = 35)
A M (1an/ phat) 1,28 + 3,98 8,57 + 5,33 <0,05*
A HATB (mmHg) 3,73+9,92 8,20 + 7,87 <0,05*
A Nhip thé 0,94 + 3,76 2,11 +£2,44 > 0,05
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Thei diém sau 90 phut dung AC/VC

Sw thay doi p
PSV (n = 35) SIMV (n = 35)
AVT (ml) 35,14 + 45,95 16,14 + 56,03 > 0,05
A MV (lit/phut) 1,04 £ 1,94 3,07 £ 11,22 > 0,05
APIP (cmH,0) -1,08 + 1,83 -0,028 + 2,8 <0,05*

Sau 90 phut chuyén t A/C VC sang PSV/SIMV: Mach, HATB & nhém SIMV tang cao hon
nhém PSV va khac biét nay c6 y nghia thédng ké (p < 0,05). Sy thay ddi nhip thé cla nhém
SIMV ¢6 xu huwéng tdng cao hon nhém PSV. PIP ctia nhém PSV gidm nhiéu hon so v&i nhém

SIMV (p < 0,05).

IV. BAN LUAN

* So sanh sy thay déi vé mot sb chi sé
tuan hoan:

Viéc béd may thd sau mé can tién hanh cang
s&m cang tot sau khi bénh nhan dap &ng cac
tiéu chuan sdn sang bd may thé. Phuong thirc
bd may thé theo cach gidm dan mic hd tro
cla may thé dwoc thwe hién bénh nhan tw thé
qua theo phwong thirc PSV hoac SIMV, sau do
giam dan murc ap lyc hé trg < 8 cmH20 nhdm
bu lai phan céng thé cia bénh nhan phai bé ra
dé théng lai strc can cta éng noi khi quan, hé
thdng van va day may thé.

Téc gia Sternberg nghién ctru thay ddi chi sb
huyét déng sau khi théng khi 30 phut véi phuong
thirc SIMV va PSV cho thay chi s huyét dong
thay dbi cao hon dang ké & nhém SIMV va PSV
so v&i nhom A/C.” Nghién ctru clia Macintype
chi ra phwong thirc PSV tao ra sy thodi mai
hon cho bénh nhan so v&i SIMV; PSV cho thdy
mirc hd tro tét hon (dam bdo 87% MV), huyét
ap tam thu & nhém SIMV cé xu hwéng cao hon
nhém PSV, mach gitka 2 nhém khac biét khdng
c6 y nghia théng ké.8 Twong tw, tac gid Groeger
cling quan sét thay cung luwong tim cao hon 6%
& nhoém SIMV so véi nhém PSV.° Trong nghién
clru cla chung téi cling cho thay moét két qua
twong tw thay ddi vé chi sé mach, huyét &p trung
binh & nhém SIMV cao hon ¢c6 y nghia théng ké

so véi phwong thirc PSV & tai ca 3 thoi diém
(30, 60 va 90 phut) sau khi chuyén tir phwong
thirc AC sang PSV va SIMV. Diéu nay c6 thé do
sw khong déng bo gitra bénh nhan va may thé &
nhém SIMV dan dén tiéu thu oxy nhiéu hon, tén
coéng hé hap nhiéu hon va bénh nhan thoai mai
it hon so v&i nhom PSV.

* So sanh s thay ddi vé& mot sb chi sé vé ho
hép, co hoc phdi:

Két qua nghién ctru ctia chung téi cho thay
khi chuyén tir A/C VC sang PSV va SIMV nhip
thd ting Ién, tuy nhién nhip thd ting nhiéu
hon & nhém SIMV so v&i nhém PSV (1,85 +
2,88 va 0,34 + 3,64, p < 0,05). Trong nhom
SIMV, sbé nhip tw thé tang dan twong ng voi
su gidm dan sb nhip thé kiém soat & thdi diém
30 phut, 60 phut, 90 phut. Marini va cdng sw
dwa ra két qua twong tw khi gidm dan mac hé
trg trén 12 bénh nhan théng khi v&i SIMV.1°
Téac gid Sternberg ciing tién hanh so sanh 3
phuong thirc A/ICVC, SIMV va PSV cho thay
nhip thé cling tang twong tw két qua nghién
ctru clia chung toi.”

O nghién clru cta ching téi, VT cla nhip
tw thé trong nhém SIMV thdp hon nhip thé
kiém soat. Két qua nay twong tw véi két qua
trong nghién ctru cda Khatib ¢. Cac nhip ty thé
cla bénh nhan khéng cé ap lwc hé tror 1am cho
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VT cla nhirng nhip th& nay nhé hon VT cla
nhirtng nhip th& c6 ap lwc hd tro. Do do, dé
nhdm bu trr ddm bdo MV it thay ddi, tAn sbé
thé ca bénh nhan tang lén dang ké & nhém
SIMV so v&i nhém PSV. Trong nghién ctru cla
chung téi, VT tang dan khi chuyén tir A/IC VC
sang PSV vé&i me ap lwc hd tro gidm dan &
céac thoi diém sau 30 phat, 60 phat, 90 phut.
Két qua nay khac vé&i két qua nghién clru cla
Khatib khi ha dan mec hd tro ap lwc thi VT
giam dan.® Sy khac biét nay cé thé do ddi
twong nghién cu khac nhau. Trong nghién
ctru cua Khatib, déi twong nghién cru 1a bénh
nhan tai ICU, th&i gian th& may trung binh la
5,6 ngay con trong nghién clru clia chung toi,
ddi twong nghién ctru 1a bénh nhan thé may
sau md, thoi gian thd may ngén hon, trung
binh la 1,82 ngay. V&i bénh nhan nam ICU,
thé may dai ngay, co hd hap con yéu, sau thoi
gian 30 phut, 60 phut, 90 phut thd may vo&i
PSV, co ho hap chwa dd kha nang dé giam ap
lwc phé nang dang ké dan dén VT gidm dan
khi giam muc PS.

Trong nghién clru cla chung t6i, PIP giam
khi chuyén tir A/C VC sang PSV/SIMV & cac
thdi diém 30 phut, 60 phat, 90 phat. PIP gidm
nhiéu hon & nhém PSV so véi nhém SIMV. Sy
thay dbi khac biét cé y nghia thdng ké. Két qua
nay twong tw v&i nghién clru clia Sternberg cho
thay PIP & nhém PSV gidm c6 y nghia théng ké
so v&i sir giam PIP & nhém SIMV.” Tang PIP &
phuwong thire SIMV do sy cb géng két thuc thi
hit vao ctia cac co hd hap do tin hiéu than kinh
thé ra cGia bénh nhan. Sy khéng doéng bd xay ra
trong ca thi hit vao va thi thé ra ctia bénh nhan
tao ra sy khong thodi mai cho bénh nhan va
tang tiéu thu oxy, tdng cong hd hép.

V. KET LUAN

Nghién ctru clia chang téi cho thdy phwong
thire SIMV lam tdng mach, huyét ap, tan sé thé,

giam PIP nhiéu hon so véi phwong thirc PSV.
Diéu nay goi y rang phwong thirc SIMV ¢6 thé
lam cho ngwdi bénh géng strc nhiéu hon so véi
phuwong thirc PSV khi bd may thé sau mé.
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Summary

ASSESSMENT OF CHANGES IN CIRCULATORY, RESPIRATORY,
AND LUNG MECHANICS INDICATORS OF THE PRESURE
SUPPORT VENTILATION (PSV) MODE VERSUS SYNCHRONIZED
INTERMITTENT MANDATORY VENTILATION (SIMV) MODE
IN PATIENTS POST OPERATIVE MECHANICAL VENTILATOR
DISCONTINUATION

The study aimed to assess changes in circulatory, respiratory and lung mechanics indices of
PSV mode compared to SIMV mode in patients postoperative mechanical ventilator discontinuation.
70 patients who are removed from mechanical ventilation after surgery were divided into 2 groups:
35 patients with PSV mode and 35 patients with SIMV mode at the Department of Anesthesia
Critical Care and Pain Management, Hanoi Medical University Hospital from December 2019 to July
2020. Changes in circulatory, respiratory and lung mechanics indices (VT, MV, PIP) from controlled
ventilation to PSV and SIMV mode were recorded at 30 minutes, 60 minutes and 90 minutes. In
the SIMV group, heart rate, blood pressure, and respiratory rate increased statistically significantly
compared to the PSV group when switching from A/C mode to PSV or SIMV mode and gradually
decreasing the support pressure level. The PIP index was also higher than that of the PSV group.
Our study shows that the SIMV mode may required more effort from patients than the PSV mode
when mechanical ventilator is discontinued after surgery.

Keywords: mechanical ventilator discontinuation, SIMV, PSV, circulatory, respiratory and
lung mechanic.
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