TON THUONG PHOI LIEN QUAN PEN THO MAY

(VALI: Ventilator associated lung injury)
BS CKII NGO DUNG CUONG

I. PAI CUONG

¢ Thong khi c¢d hoc dd dudc xem 1a modt phuong phép cin thi€t trong
hdi sinh co bdn, va tao thuin 1gi cho gdy mé toan than. Tuy nhién khi
stt dung khong thé khong tranh nhitng tic dung phu bao gém: ting
nguy cd viém phdi, suy gidm hoat dong cdia tim, va nhitng van dé lién
quan dé&n thudc an thin va din cd khi thd mdy. Tén thuong phdi do thd
mdy (VILI: ventilator- induced lung injury) ciing 1a mot bi€n ching
dugc thira nhin trén thuc nghiém & ddng vat va trén 1am sang, 1a mot
bi€n chitng do diéu tri 1am ting bénh sudt va t& suit két hop véi hdi
chitng nguy ngap hé hip cip (ARDS: acute respiratory distress
syndrome).

¢ V& thuat ngit: VILI dudc dinh nghia 13 t6n thuong phdi cip do tdc
dong truc tiép ciia mdy thé trén thuc nghiém & dong vat; § ngudi
thudng khé phan biét vdi nhitng thay ddi vé hinh thdi hoc vdi bénh 1y
cd ban c6 thong khi cd hoc nhu ARDS. Pé dién td su ndng lén ciia ton
thuong phoi co ban do thé mdy, thuit ngit “ton thuong phdi k&t hop véi
thd mdy” (VALI: ventilator associated lung injury) dugc st dung la
thich hgp hon.

¢ V& mit co ch€ sinh bénh: tdn thuong phéi do thé may la do: (1) ton
thuong co hoc truc tiép: lién quan dén 4p suit tic dong lén phdi va
tinh trang cing dan phdi qui mic (overdistension), (2) tinh trang phit
phdi: lién quan dén tinh thAim mang phé& nang-mao mach, (3) cé hay
khong két hop véi bénh ly co bdn ciia phoi.

¢ Diéu tri chii yéu la du phong tSn thuong phdi véi chién luge thong
khi bdo vé phdi.



1. CO CHE BENH SINH CUA TON THUONG PHOI DO THO MAY

1. Cdc thong so thong khi co hoc gdy ton thuong:
(“Injurious” mechanical ventilation parameters )

Thuit ngit “ton thuong phdi do 4p sudt” (barotrauma) dudc dit ra la
hiu qui ctia sy k&t hop giita ro ri khi (giy tran khi mang phdi, tran khi
trung that, trin khi sau phiic mac, khi thing mo ké phdi...) va dp sudt
duong thg khi thong khi. Tuy nhién, nhitng nghién cdu sau nay cho
thiy: ting thé tich phdi thay vi 4p sudt 12 y&u td chinh cho phin 16n
nhitng t6n thuong phdi do thé mdy goi 13 tdn thuong do thé tich
(volutrauma). Nhitng thong s& thé tich khi thong khi c6 thé giy ton
thuong phdi dugc minh hoa trong bdng 1, trong d6 ngd doc Oxy khong
dugc ban ludn & day vi cd ché ton thuong lién quan dén khi st dung
thay vi do chinh chié€n ludc thong khi.

C6 03 thé tich phdi lién quan d&n bénh sinh cda tén thuong phdi do
thd may (VILI):

1.1. Thé tich phdi cudi thi thé vao (End-inspiratory lung volume):

Trén mot loat nhitng nghién cu thuc nghiém & chudt, Dreyfuss
va cong sy da khio sat vé thé tich phoi cudi thi thd vao, thé tich khi
luu thong (Vt), hodc dung tich cidn chic ning (FRC: functional residual
capacity) c6 1a y&u td quyét dinh vé nhitng thay ddi tinh thim mang
ph€ nang-mao mach gy ra do thong khi c¢d hoc hay khdng?. Ho tim
thay: khi gdp doi Vt khéong dan dén phit phoi triv dp sudt cudi ky thé ra
(PEEP: positive end-expiratory pressure) di dé lam ting thé tich phoi
cudi thi thé vao. Tuy nhién, Vt thap c6 thé gay phii phdi néu phdi hdp
vGi PEEP cao. Vi thé, thé tich phdi cudi thi thdé vao thay vi Vt hodc
FRC c6 vé la yéu té quyét dinh phiu phéi do thong khi co hoc. Mot s&
nhitng nghién ctu khdc da xdc dinh ching ci cta tdng cd hai tinh
thdm mao mach va su loc dich qua mao mach khi thé tich phoi cudi
thi thé vao cao.

Nhitng chitng ctt vé md hoc khi thong khi véi thé tich phdi cudi
thi thd vao: xuit huy€t phé nang, thAim nhiém Neutrophils & phé& nang,
ting sinh t&€ bao bi€u mo typ II va dai thyc bio, sung huyét va day mo
ké, thAm nhi€m lympho bao mod ké, xudt hién khi thing va mang

trong.



Nhitng hau hau qud khéc trinh bay trong bdng 1. Chitng ¢ vé ting tinh
thAm bi€u md phé& nang khi ting thé tich phdi cudi thi thd vao dd dudc

thong bdo G ngudi.

Bdang 1. Nhitng thong s6 thong khi gdy ton thuong phoi

THONG SO

TAC DUNG

FiO: cao

= ton thuong do goc Oxy tu do
= phii phdi.
= kich hoat dong thic viém.

Thé tich phﬁ‘)i
cudi thi thé vao
cao

= rO 1i khi.
= ting thinh thAm mang ph€ nang-mao mach va loc
dich.
» suy gidm chiic ning tim mach:
- gidm lugng mdu vé tim.
- ting hau tai that phai.
- tang shunt.
= hoat héa nhitng t€ bao viém qua mang ddy boc 10
= ting & dong bach ciu trong mach m4u phoi.
= t6n thuong md trén mo hoc.
= r5i loan chifc ning surfactant va xep phoi.
» ting sdn xudt nhitng chit trung gian gy viém.

Thé tich khi luu

= tic dung 12 do ting thé tich phdi cudi thi thd vao.
= r6i loan chic ning surfactant.

thong cao » "bom” dich luu thong.
= tao thudn 19i cho loc dich qua mao mach.
= xep phdi.
Thé tich phdi| s 8n thuong do khi dich chuyén tir sy déng md lip

cudi thi thé ra

thap

lai ctia khi dao va phé& nang.
» r8i loan chic ning surfactant.
» ting nhitng chit trung gian gy viém.

Téc dp dong cao

= ton thuong khi dao do khi dich chuyén giy xé,
cit.
= khi dao kho/lanh.




1.2. Thé tich khi luu théng (tidal volume):

- Khé nghién ctu d€ tach biét hiéu qua ctia Vt don doc, doc 1ap
vdi thé tich phdi cudi thi thd vao.

- Corbridge va cs so sdnh (qua thong khi trén ché sau khi giy ton
thuong phdi bing HCI) V¢ cao -PEEP thdp va Vt thdp -PEEP cao va
giit 4p sudt mao mach phdi bit SmmHg & cd 02 nhém. Phii phdi ting &
nhém Vt cao; tir 6 k&t ludn riing: sy ti€n tri€n clia gidm 4p suadt mo ké
quanh mao mach ngoai ph&€ nang k&m vdi Vt cao tao khuynh 4p thuy
tinh @€ dich dich chuyén tir mao mach vio md ké&. Vt cao ciing khdi
phat sy khi€m khuy&t Surfactant.

- Thong khi co hoc v6i Vt cao c¢6 thé giy ting cing din phé& nang
va tdn thudng phdi. Nhitng nghién ctu thuc nghiém thira nhin 4p suit
xuyén phdi (transpulmonary pressure) hay 4p suit xuyén phé& nang cao
(do thé tich phdi 16n va cing ddn qua mic), thay vi 4p suit gay din nd
phdi (inflation pressure) cao don doc, s& giy ton thuong phoi. Nhitng
bat thudng khi thong khi vdi Vt cao gidng nhu trong ARDS, ngay ca sit
dung mdy th 4p sudt am. Tir d6 c6 thuit ngit “ton thuong phdi do thé
tich” (volutrauma). Cd ch€ chinh x4c th€ tich cao giy ton thudng phdi
chua 16 rang nhung ¢é Ié lién quan dén siic cang thanh phé nang, phd
vé siéu cdu triic phoi do Iy hoc[ (tdac dung ciia cdc luc tac dong lén
phoi (stress failure)], va liéen quan dén su phong thich nhiing chdt
trung gian gdy viém do su chuyén ti kich thich co hoc sang ddp iing
sinh hod (cellular mechanotranduction).

1.3. Thé tich phdi cudi thi thé ra (end-expiratory lung volume):

- Mot s nghién citu cho thdy: nhitng tdc dung bat loi ciia Vt cao
hodc thé tich phoi cudi thi thé vao gidm béi bdo dam thé tich phoi cudi
thi thé ra “du” (nhung khéng qud miic). Ngudc lai, st dung 4p sudt
cudi thi thd ra khong di gay ton thuong phdi.

- Nghién citu thong khi trén chudt véi dp suat dinh hit vao cao (PIP
= 45cmH20) c6 st dung PEEP =10cmH20 1am gidm ti€n trién phu
phdi. Dreyfuss va cs tim thay: véi mdt mic thé tich phoi cudi thi th
vao, thém PEEP lam chdm ti€n tri€n cla phdi va gidm d6 ning cida

ton thuong. Trong khi tdn thuong t€ bio bi€u mo typ I lan tod xay ra
khi thong khi 4p suit cao véi dp suat cudi thi thd ra = 0 (ZEEP), nhung
khong thdy bién ddi & phdi dudc thong khi c6 PEEP. Tuy nhién, PEEP
dua dén ting nhiéu thé tich phdi cudi thi thd vao gy phit phdi.



- T6n thudng phdi do xep (atelectrauma) xdy ra khi thé tich phoi
cudi thi thé ra khong dii dé duy tri su cang dan don vi phoi sudt chu ky
hé hdp. Trong tinh huéng nay, don vi phdi xep lic cudi thd ra chi dan
ra ldc thi thd vao. Nhitng luc gdy xé lic dich chuyén (shear forces)
sinh ra trong liic xep dé¢ lam ddn nd tré lai sé gdy ton thuong thanh
phé nang, gop phdn vao VILI. Mic di xep c6 chu ky c6 thé dung nap
trong thdi gian ngin trén phdi lanh, nhitng luc xé nay ting 1én khi cd
hoc phdi thay ddi do khi€m khuyét surfactant va do ton thuong phdi
truGe do.

Nhu viy, ton thuong phdi lien quan dén thé tich la do: ting thé
tich phdi cudi thi thé vao hay ting Vt gdy ting dp sudt xuyén phé nang
(dp sudt phé nang — dp sudt mang phdoi) va cing din phé nang qud
miic; ciing nhu gidm thé tich phdi cudi thi thd ra gdy xep phdi va ting
luc xé. St dung Vt thdp va PEEP thich hop dé gidi quyét nhiing dnh
hudng nay (tdng thé tich phoi cudi thi thé ra, nhung khong gdy ting
thé tich phdi cudi thi thé vao).

1.4. Téc do dong khi (gas flow rate):

- Nghién cttu ctia Peevy va cs trén phdi thd tdch biét thira nhan
ring: luu lugng khi cao, toc do thd vao cao, va thdi gian thd vao ngin
c6 thé tdn thuong mao mach phdi. Trong nghién cttu nay, thong khi vdi
cung 4p suit dinh dudng thd (53cmH20), Vt thip va toc do dong cao
(8L/phiit) din dén ting hé s6 loc 06 1an gidng nhu thong khi véi Vt cao
(25-35 mL/kg) va toc do dong thap (2L/phut).

- Vai trd clia toc do dong trong VILI it dugc nhdn manh, c6 1€ 1a
do hiéu qui xé ctia dong khi va 1am kho dudng thé néu khong lam 4m
diy dd (gdy viém khi-ph& quin hoai ti).

2. Nhitng luc tdc dong trén phoi khi thong khi: (Hinh 1)

2.1. Luc truc tiép (direct force):

Thuit ngit “lvc truc ti€p” d€ chi nhitng lyc sinh ra do thdng khi
truc tiép gy gay ton thuong mo. Nhu trong nghién citu cia Macklin va
Macklin cho thiy: chénh 4p thodng qua giita ph& nang va bao mach
ph& quan canh bén (adjacent bronchovascular sheath) gdy pha v& bi€u
mo ho hap § giao dién giita mang ddy ph€ nang va bao mao mach, va
cho phép khi 1o 1i theo nhitng bao mao mach ph€ quin: vao mo ké giy



khi thiing m6 k& phdi (pulmonary interstitial emphysema), vao khoang
mang phoi gdy tran khi mang phdi, vio khoang mang ngoai tim giy
tran khi mang ngoai tim (pneumopericardium)... .

West va cs khdo sat nhitng luc tdc dong 1én giao dién ph€ nang-
mao mach din dén tén thuong phdi va dua ra 03 luc chinh tic dong 1én
mang mao mach phdi: (1) si@c cdng theo chu vi mao mach
(circumferential tension) gdy ra béi dp sudt xuyén thanh mao mach
(transmural pressure), (2) sic cdng theo chiéu doc (longitudinal
tension) tuy thudc vao su cdng dian phéi, (3) va siic cdng bé mdt
(surface tension) cuia I6p l6t phé nang.

Chest wall

4 <P
Q

*Chii thich: - Paw: ap suat dudng thd ; Ppl : 4p suit mang phoi..

- Pab : 4p suit trong & bung; Pint : 4p suit md ké.

- Ew : lyc dan hdi thanh nguc; El : luc dan hdi phoi.

- PA : 4p suat ph€ nang; Pc : 4p sudt mao mach.

- Tst : stic cing bé mit; Tcl stc cing theo chiéu doc
mach mau.

- Tew: sttc cang thanh mach theo chu vi.

- Tw : stic ciing thanh ph&€ nang theo chu vi.

-A  :lyc kéo dan ph€ nang do phé& nang bén canh.
(hi€n tugng tuong thudc)

HINH 1. NHUNG LUC TAC PONG TREN PHOI



2.1.1. Svéc cdang theo chu vi mao mach:

- Khdo sit trén kinh hién vi dién t& & phdi thd dudc tich biét
chitng té ¢6 hinh thanh nhitng béng nuéc (bleb) trong mao mach, pha
vd nhitng t€ bao bi€u mo typ I, kém vdi phi do thuy tinh (hydrostatic
edema) khi tdng vira 4p suit trong mao mach (14-29mmHg). Véi dp
suit > 40mmHg, c6 su phd v& ci hai bi€u md phé& nang va ndi mac
mach mdu véi cd s6 ludng va chiéu dai tuy vao dp sudt trong mao
mach. Phd v& mang ph€ nang-mao mach x4y ra nhanh (khodng 01
phiit) khi 4p luc ting va c6 thé hdi phuc khi gidm 4p lyc.

- Stic ciing theo chu vi gAy ra bdi 4p sudt xuyén thanh khi thong khi
(theo dinh luat Laplace: P = 4. T/r ; P 12 4p sudt xuyén thanh, T 1a sic
cing thanh theo chu vi , r 12 ban kinh 1ong mach). Khi phdi cing din
lic thong khi, Ivc kéo dan ph€ nang tda vong hudng ra ngoai (outward
radial traction) tic dong 1én mach mdu ngoai ph€ nang giy ting 4p
sudt xuyén thanh mao mach tao thuén 1gi cho loc dich (fluid filtration)
tir mao mach vao mo ké.

- Khi ¢6 su khong ddng bo trong thong khi phéi (xep phéi), luc dé
cing dian ph€ nang xep tic dong bdi ph€ nang bén canh rit 16n (hién
tugng tuong thudc- interdependence phenomenon). Luc nay khong chi
c6 hiéu qud cdt xé trén phé nang canh ving xep, ma con lam ting dp
sudt xuyén thanh trong mao mach ngoai phé nang.

- Khi thong khi co hoc ting stic cing bé mit do mat hoic bat hoat
surfactant, din dén 4p sudt md ké Am tinh bao quanh nhitng mach mau
ph& nang, mot 1an nita loc dich dé& dang hon. Nhitng hiéu qua nay hdi
phuc véi PEEP.

2.1.2. Sitc cdng theo chiéu doc:

- Nhv trong trudng hdp tén thuong mao mach khi 4p suat mao mach
cao, thong khi giy nhitng bit thudng mao mach s& hdi phuc néu
ngirng thdng khi véi thé tich cao.

- T4n suit tdn thuong mao mach dnh hudng bdi thé tich phdi. Thi
du: khi ting th€ tich phdi qua ting 4p sudt xuyén phdi (transpulmonary
pressure) tir 5-20 cmH20 trong khi duy tri 4p suit xuyén thanh mao

mach 32,5 cmH20 gay ting pha vd s luong t&€ bao bi€u md typ I va
n01 mac mach mau.



- Khi thé tich phdi ting do thong khi:

+ ting luc kéo theo ti€p tuyén va chi€u doc trén t&€ bao ndi mac
mach mdu (ting stc cing theo chiéu doc), 1am chd ndi lién t€ bao ndi
mach rong ra, nén ting tinh thim.

+ lam thay ddi chifc ning surfactant — ting stic cing bé mit —
ting lyc kéo din phé& nang — ting 4p sudt xuyén thanh — ting loc
dich.

Nhu vdy, ting thé tich phdi gdy ting tinh thdm mao mach la su
phoi hop cua su tang cd hai: luc kéo dan phé nang va siic cang theo
chiéu doc trén giao dién mao mach- phé€ nang.

2.1.3. Sifc cdng bé mdt (surface tension):

Mic du thong khi co hoc 1am ting phdéng thich surfactant, sy bat
hoat surfactant do chén ép khi thong khi, va gy v& 16p surfactant. BAt
hoat surfactant c6 vai trd chinh trong ting tinh thAm c3 hai : bi€u mo
ph€& nang va t€ bao ndi mac mach mdu. Ting sic cing bé mit giy

phian bd khi khong ddng déu va su cing din ph& nang tirng viing din
dén ton thuong t€ bao bi€u md phé€ nang. Ting tinh thAm ndi mac
mach méu 13 do lyc kéo dan phé nang tdc dong 1én mao mach.

2.2. Nhitng luc do tinh khong dong nhdt ciia phdi va sy tuong tthudc
ciia phé nang (forces due to heterogeneity and interdependence):

- Nhitng ph& nang va ti€u ph&€ quan tin canh nhau tao thanh vich
chung dé luc tac dong trén mot don vi phf;i dugc truyén dén don vi
phdi bao quanh né. Hién tuong nay, goi 13 sy tudng thudc
(interdependence), dugc thira nhdn la quan trong trong duy tri kich

thudc phé€ nang ddng dang va chifc ning surfactant. Khi sy cing din
dong bd, tdt cd don vi phoi cung cé dp sudt xuyén phé nang (hay
xuyén phoi) giong nhau (Ap suit xuyén phé nang = 4p sudt phé& nang
— 4p sudt mang phdi).

- Khi c6 su khong ddng bd trong thong khi (xep phf;i), lyc cing dan
phdi thay d6i ddng ké: khi mot phé nang xep, luc kéo dan tic dong
trén vach cta né bdi nhitng ph€ nang bén canh gia ting. Mead va cs
da tinh todn: v6i mot 4p sudt xuyén phdi 30 cmH20, dp suit dé€ dian né
phdi trd lai phdi dat 140 cmH20.



2.3. Luc xé cdt do khi dich chuyén va ton thuwong phdi:

(Shear forces and lung injury)

- Tén thuong phdi gip trong tré em ARDS c6 thong khi cd hoc do
tdc dung cit xé bdi su dong mS 1ip lai clia khi dao nhd va 6ng phé
nang.

- Schweiler va cs nghién citu trén phdi xep cho thiy: giao dién
dich-khi gdp trong nhitng khi dao tdn cung thay vi & phé nang.

Trong invitro, sy d6ng khi dao xdy ra bdi 01 trong 02 co ché: (1)
st phat trién cia mit khum dich (fluid meniscus) lam tic ti€u phé&
quan khdc, (2) hodc xep khi dao nhd do céc vach doi dién ap chiit vao
nhau do “lyc dinh” ctia dich 16t khi dao va do dp suit quanh ti€u ph&
quan. P€ tii md khi dao, luc tic dong phai: hoic lam v& mit khum
dich hoic tiach nhitng vdch d6i nhau 4p chit va dé’y giao dién dich vé
phia ph€& nang. Lic d6, Iuc cit xé (shear forces) di d€ gay phd vd bi€u
mo phé nang.

- Vai yé&u t6 c6 khuynh huéng lam xep khi dao ciing nhu nhitng luc
dé md va giit khi dao khong xep:

(1) Tang sic cing bé mit 1am ting khuynh huéng khi dao xep lai
ciing nhu 1am ting nhitng Ivc cAn d€ tdi m§ va giir cho khi dao ludén
mé. Né&u 4p suat khi dao < 10 cmH:0, tiéu ph€ quin ho hip xep,
nhung khong x4y ra trong trudng hdp diéu tri bing surfactant.

(2) buong kinh khi dao va thé tich phé’i:

+ Ap lyc can @€ tdi mg khi dao ti 1& nghich v6i dudng kinh.

+ Thé tich phdi thip ciing khdi phat xep khi dao.

Trong diéu tri, d€ du phong xep khi dao- ph&€ nang: s& dung
surfactant va chién lugc thong khi duy tri dung tich cdn chifc ning
(FRC: functional residual capacity) nhu: PEEP cao, thong khi véi tan
s6 cao (HFV: high frequency ventilation).

2.4. Luc lién quan dén tién trién phit phdi:
2.4.1. Luc tao thudn lgi cho loc dich (fluid filtration):
- Webb va Tierney thira nhin ring: thong khi din dén réi loan

chifc ning surfactant — ting stic cing bé mit & giao dién dich-khi —
gidm 4p sudt xung quanh mao mach ph€ nang, ting 4p sudt xuyén
thanh mao mach, vi th€ ting loc dich tir mao mach vao phé nang.

- Thong khi c¢d hoc cling lam tidng loc dich qua mach miu ngoai
ph€ nang (extraalveolar vessels) 12 do gidm 4p suat khodng quanh mao



mach khi phdi din nd (hdu qua cla su tuong trg phdi: kéo din md ké
phdi), tir @6 ting chénh 4p xuyén thainh mao mach.

- Ngoai viéc tao chénh 4p thuin Igi cho loc dich (ting 4p sult
xuyén thanh), thong khi cling c6 thé gidm loc dich: PEEP lam gidm 4p
suidt mao mach phé& nang va vi th€ 1am gidm loc dich.

Nhu vdy, su phoi hop giam dp sudt quanh mao mach, thay doi vé
surfactant, va ting dp sudt trong mao mach lam ting loc dich; PEEP
lam giam loc dich qua lam gidm dp sudt trong mao mach. Su loc dich
c6 vé c6 vai trd it quan trong hon ting tinh thAm trong bénh sinh clia
VILIL. Parker thdy ring thong khi khong 4nh hudng d&én hé s6 loc mao
mach khi 4p suit dinh khi dao giit < 30cmH20. Tuy nhién, khi cé su
thay doi tinh thdm mang phé nang- mao mach, gia ting dp sudt xuyén
thanh chdc chdn lam ting loc dich.

2.4.2. Luc dnh hudng tinh thdm phé nang-mao mach:

- Cé4c lyc tic dong giy ton thuong trén mao mach phé€ nang da
dugc trinh bay: sic cdng theo chu vi mao mach dudéi tic dung cua dp
sudt xuyén thanh, siic cing theo chiéu doc do cing dan phdi qud miic,
va siic cdang bé mdt quyét dinh béi chitc ndng surfactant.

- Tinh thAm phé& nang-mao mach con phu thudc vao thdi gian thong
khi, cling nhu duéi tdc dung cda nhitng t&€ bao viém (Neutrophils, dai
thuc bao phé€ nang), nhitng Cytokines va nhitng chat trung gian tiét ra
tlr nhitng t€ bao viém duéi tic dung clia nhitng kich thich c¢d hoc
(mechanotransduction).

3. Co ché ton thuong phdi do thé mdy: (Hinh 2)

*Ti 14u, ton thuong phdi do dp sudt (barotrauma) khi thong khi co
hoc dudc dinh nghia la su hién dién khi ngoai phdi trén laim sang
(tran khi mang phdi, tran khi trung that, khi thing da) va gin diy dugc
bi€t1a lién quan tryc ti€p v6i dp sudt dudng thd va PEEP. Nam 1939,
Macklin dwa ra gid thi€t: chénh 4p giita ph€ nang va bao mach phé&
qudn cho phép khi ro 11, va Bouhuys thira nhin tim quan trong cta dp

sudt xuyén phdi (ip suit phé nang — 4p suit mang phdi) thay vi dp
sudt 1am dan nd phdi trong bénh sinh clia ton thuong phdi do 4p suit.

*Ngoai ton thuong phdi do 4p suit, ton thuong mao mach va phé
nang lan tod (phi phdi) hiu qua tir thong khi co hoc trén thyc nghiém
din dé&n nhitng nghién citu sau ndy. Nhitng cd ch€ sinh bénh vé phil

10



phdi khong lién quan dén co ché€ sinh bénh clia tén thuong phdi do 4p
suat. Nim 1974, Webb va Tierney mo ta khdi phat phit phdi & chuot
khi thong khi c6 hoc. P&n niam 1980, Parker chitng td ¢6 su ting hé s&
loc mao mach (capillary filtration coefficient) & phdi ché dugc biét 1ap
khi thong khi véi 4p sudt dinh dudng thd > 20cmH20. Dreyfuss tim
thiy sy cing din phdi quia mifc (overdistension) thay vi 4p sudt lam
dan nd 12 thong so chinh gdy VILI va dit tén 13 tdn thuong phéi do thé
tich (volutrauma). Tir d6 tao thém sy hi€u bi€t vé sinh Iy bénh clia
VILL

HAu hét nhitng quan niém quan trong vé sinh 1y bénh cta VILI bao

gom:

(1) Ton thuong phdi truée dé: 13 yé&u to khdi phat chinh cia VILL.
Quan niém “phdi em bé” (“baby lung”) va su cing din phdi tirng viing
hoic tdn thuong phdi do thé tich din d&n s dung chién lugc bio vé
phdi v6i Vt gidm va ting thdn cho phép (permissive hypercapnia).

(2) Xep phéi khdi phat sy déng mé clia nhitng don vi phdi tin tao ra
mot luc xé giy ton thuong phdi, goi 13 tdn thuong phéi do xep
(atelectrauma) hay “ton thuong phdi thé tich thdp” (“low-volume long
injury”). Mot mic PEEP thich hdp ngin ngira ton thuong nay.

(3) Pdp itng viém theo sau kich thich co hoc phoi, goi 1 sy truyén
co hoc (mechanotransduction), gy ra va kéo dai VILI gép phin vao
161 loan chiic ning cd quan xa, goi 12 tén thuong sinh hoc (biotrauma).

Nhu vay, VILI bao gdbm cédc dang: (1) do dp liuc (barotrauma), (2) do
thé tich (volutrauma), (3) do xep (atelectrauma), va (4) do sinh hoc
(biotrauma).
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TON THUONG PHOI TRUGC

* Bat hoat surfactant.
* phdi khong dong nha't

THONG KHIi CO HQC
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\

CAC LUC TAC DUNG

* Tang thé tich cudi thi thé vao.
* Cang dan qua mdc tirng vung.

* Luc cat xé.
* Tinh trang ho hap

Tén thuong cd hoc truc ti€p

TANG TINH THAM <

BIEN POI SINH HOC
* Phong thich Cytokines.
* Ting chat trung gian

gy viém.

PAP UNG VIEM
* Neutrophils.
* Pai thuc bao ph& nang.
* Biéu md phé& nang.

* Noi mac mao mach
OA‘, A o
* Bi€éu m6 phé nang.

v

TON THUONG PHOI
Vi khuén huyé&t/ Chuyén vi
doc to.
ROI LOAN CHUC NANG CO
QUAN XA.

<

Hinh 2. Bénh sinh ciia ton thuong phdi do thé may.
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Co ché& chung cia VILI lién quan dén : (1) ton thuong cd hoc truc tié€p,
(2) cd ch& phit phoi, va (3) va cdc yé&u t& khdi phat (nhu bénh 1y phdi
trude do).

3.1. Tén thuong co hoc truc ti€p (direct mechanical injury):
Tén thuong phdi trén thuyc nghiém dong vat xdy ra nhanh (trong
vong vai phiit) vdi it chitng ¢t vé hoat tinh viém, chitng td tdn thudng

¢ hoc tryc ti€p 12 y&u td chinh.

3.1.1. Ton thuong phéi do thé tich hay ton thuong phoi thé tich In:
(“Volutrauma” or “high volume lung injury”)

Deyfuss chitng tb ring thé tich phdi (chinh xdc hon la thé tich phoi
cudi thi thé vao) 1a yéu t§ chi yé&u trong bénh sinh VILI: chudt thong
khi vé6i dp sudt duong thé cao véi bing dinh nguc-bung khong bi phil
phdi so vdi chudt théng khi thé tich cao véi dp sudt duong hodc dp
sudt dm. Hernander chitng t6 di€u nay mot 1an nita & thd nhung giGi
han 10ng nguc v6i khung thach cao. Chinh vi vdy, dd cing din 1dng

nguc quyét dinh mic dd tn thuong do cing din. Gattinoni nghién cifu
chup cit 16p dién todn (CT scan) trong ton thuong phdi cAp va dua ra
khdi niém “phdi em bé” trong d6 c6 nhitng viing phdi xep khong din
nd va nhitng viing phdi binh thudng. Lic d6, su cing din qud mic va
ton thuong phoi do thé tich ddi v6i viing phdi binh thudng x4y ra néu
Vt khong gidm ddng thdi. Nhitng tic dung clia thé tich phdi trong VILI
da trinh bay trong bang 1.

3.1.2. Ton thuong phdi do thé tich phoi thép:
(low- volume lung injury):

Thong khi lic thé tich phdi thip din dén xep phdi 12 do tGc ché
surfactant hodc mat surfactant tir ph& nang vao khi dao. Luc cin dé tai
m& nhitng don vi phoi nay 16n: Mead dua ra ring ving phoi xep hoan
toan bao quanh bdi nhitng viing phdi da cing dian, phai chiu mot luc
g4p 05 1an 4p luc xuyén phdi. Roberson ciing cho 13 Iyc xé 16n gy ra
bdi sy déng md c6 chu ky cda khi dao tin lam ning thém tdn thuong

phdi & tré so sinh c6 hdi ching nguy ngap hd hip. Muscedere thiyc
nghiém trén chudt va Argias trén thd thi€u surfactant chiing td ring
ding PEEP vé6i mic trén di€m chuyén ti€p dudi clia dudng cong 4p
sudt -thé tich tinh (static pressure-volume curve) lam gidm va mat di
dd ning cla ton thuong phdi. Nhitng nghién cttu khic ciing ching td
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tAm quan trong thong khi duy tri sy m& phdi, goi 1 chi€n lugc thong
khi phdi m& (Vt thadp kém PEEP, hoic thong khi tan s cao).

3.1.3. Vai tro cua PEEP:

- Tac dung tryc ti€p clia PEEP la tdng thé tich cudi thi thé ra, do d6
lam ting dung tich cdn chiic ndng (functional residual capacity) va gilt
phdi md, tir @6 1am ting sy trao ddi khi.

- Tdng thé tich cudi thi thé vao (n€u Vt khdng gidm), di€u ndy gay
bat 10i khi st dung PEEP, 1am ning thém phi phdi do 1am cing din
ph€ nang qui muc cudi thi thd vao.

- PEEP lam tdng dp sudt trung binh trong long nguc sé vic ché luu
luong mdu phoi va dién tich bé mdt mao mach phdi nén 1am gidm su

loc dich va nudc phdi ciing nhu ting sdn xudt surfactant. Tuy nhién
hiu hét nhitng nghién ctfu trén thuc nghiém ching té khong thay ddi
hoic chi thay ddi nhe nudc phdi ngoai mao mach.

Vi viy, hiéu qué toan bd cia PEEP trén tdn thuong phdi 1a su thing
bing gifta tic dung ba't 1i clia tdng thé tich cudi thi thé vao va c6 1gi
cla gidm su lpc mao mach va tinh chdt mé phoi.

Khé khdn trén lam sang la cai dat miic PEEP t6i vu.

3.1.4. Vai tro cua dp luc duong thd (airway pressure):
Broccard chitng té ring v6i lvu lugng mao mach phdi hiing dinh,

thong khi phdi thé v6i dp sudt dudng thd trung binh (Pmean) cao lam
ting tinh thAm va xudt huyé&t phoi, khong phu thudc vao Vt. Gid thiét
cho ring Pmean cao lam ting dé khing mao mach phdi va ting dp suit
mao mach. Tdc dung clia Pmean trén 4p suidt mao mach khong thdy
trén dong vit c6 phdi lanh. Cin nghién ctu thém.

3.1.5. Vai tro ciia nhip thd mdy:
Vai tro clia nhip thd mdy it dudc nhan manh trong bénh sinh ctia tdn
thuong phoi. C6 kh3 ning 13 nhip thdng khi cang cao thi ton thudng
phdi tich tu cang 16n. Cong trinh nghién citu gin diy ctia Hotchkiss k&t

luAn gidm nhip thong khi cdi thién tAn suit ton thuong phdi vdi cling
Vt va Pmean.
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3.2. Co ché& phu phdi (Mechanism of lung oedema):
Chirng c§ trén thuc nghi€ém thira nhan thong khi co hoc gay ting tinh
thAim qua hang rao ph€ nang- mao mach. Ting 4p sudt xuyén thanh

mao mach c6 vai trd thit y&u trong bénh sinh VILI vi nhitng t6n thuong
mao mach khi thd mdy khong khdc gi may so vé6i ton thuong don thuian
do ting 4p sudt mao mach.

3. 2.1. Tdng tinh thdm mang phé nang- mao mach:

Ching c6 trén thyc nghiém ching té ting tinh thAm mang phé&
nang- mao mach 12 y&u td chinh trong bénh sinh VILI.

3. 2.1.1. Vai tro cua Surfactant:

- Méc du thong khi co hoc tdng phong thich surfactant, sy nén ép do
thong khi gdy bat hoat va v surfactant. Ngoai ra, surfactant ciing c6
thé mat vao khi dao.

- BAt hoat surfactant ¢é vai trd chinh trong ting tinh thAm c4 hai :
biéu mo6 phé& nang va t€ bao ndi mac mach mau. BAt thudng Surfactant
giy ting sic cing bé mit gép phan vao VILI qua:

+ Ph& nang va dudng thd dé& bi xep hon, giy ting luc xé dé tdi md
ph€ nang xep.

+ Su cing din nhitng don vi phdi khong dong déu lam ting luc do
hién tugng tuong thudce.

+ Tang 4p luc loc qua mao mach do ting 4p suit xuyén thanh khdi
phat phu.

Ngoai ra, surfactant con cé chifc ning diéu hoa mién dich.

T d6, chién luge diéu tri 12 ting chic ning surfactant. Piéu tri
bing surfactant gidm ti 1& tif vong & tré so sinh c6 bénh mang trong va
gidm ton thuong phdi. Tuy nhién, vai trd clia diéu tri surfactant trong
ARDS chua duge ching minh vi khé d€ cung cip di s6 lugng
surfactant cho viing phdi ton thudng va xep.

3.2.1.2.Vai tro ciia té bao viém, cytokines va chdt trung gian trong
VILI

- Woo va Hedley-White sau d6 1a Halmilton da ching té cé su gia
ting sd lugng Neutrophils trong nhitng mau dich rita ph€ nang khi st
dung chién lugc thong khi co hoc giy tdn thuong (Vt cao + PEEP
thap). Vai trd ctia Neutrophil trong VILI dugc minh hoa b&i nghién cttu
ctia Kawano : chifc ning phdi t6t hon va it chitng ci tn thuong phdi
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trén md hoc & dong vat khi€m khuyé&t Neutrphil so v6i dong vat chitng
khi thong khi cd hoc. Nhitng t€ bao khic (t€ bao ndi mac mao mach,
dai thuc bao ph€ nang) dugc kich hoat, phéng thich cytokines va nhitng
chat trung gian (cyclo/lipo-oxygenase, Nitric Oxide) khi ¢6 tdc dong co
hoc khi thong khi va vi th€ gép phan vao VILI.

- Su hién dién nhitng chit trung gian trong tudn hoan din dé&n gid
thi€t ring nhitng chi't trung gian c6 thé giy va kéo dai rdi loan chiic
ning cd quan xa. Sy chuyén endotoxin tif phdi vao tuan hoan cé thé 1a
hiu qué ctia thong khi co hoc va vi khuin huyét (bacteraemia) gidm
vdi chién lugc thong khi bdo vé phdi. Vi khudn tir phdi vio méau khi c6
ton thuong bi€u md phé& quan va phé& nang ning.

- Sy chuyén tir kich thich co hoc (bi€n dang t& bao) sang ddp tng sinh
hoc (mechanotransduction) qua kich thich nhitng kénh ion nhay véi
cing din (stretch-sensive ion channels), va qua tryc ti€p ton thuong
hodc thay ddi hinh thé mang t€ bao. Parker ngira sy ting hé sd loc
mao mach phdi & phdi chudt thong khi 4p luc cao bing Gadonium (mdt
chit chen kénh cation hoat hod bdi cing din). Bi€u hién sém cia
nhitng génes d4p tng hay y&u t& sao chép c6 thé do cing din. Nhitng
nghién ctfu thira nhin ring y&u t6 sao chép (transcription factor) dap
tng véi cing dan nhu yé&u t6 nhan kB (NF-kP : Nuclear Factor kP) giy
sinh ra va ting ddp ung cytokine trong VILI, nhu trong ARDS va
nhiém trung huyét.

3.2.2. Vai tro cuia tdng dp sudt xuyén thanh mao mach :
Ting 4p sudt xuyén thanh mao mach tao thudn 1gi cho loc dich
qua mao mach. Tang 4p luc la do :

- Khi phdi dian nd luc kéo dan ph€ nang tic dong 1én mao mach
ngoai phé€ nang.

- Lyc xé trong thong khi khong dong bd (xep phdi tiing ving) tic
dong 1&én ph& nang canh viing xep ciing giy ting 4p sudt xuyén thanh
mao mach.

- Ting stic cing bé mit (do mat hodc bat hoat surfactant khi thong
khi) tao dp luc Am & mo ké quanh nhitng mao mach.

Nhiing hiéu qud trén cdi thién khi si dung PEEP.

3.3. Cac yéu td khéi phat VILI:
Béang 2 cho thdy nhitng y&u t& 1am phdi dé t&n thuong hon khi thong
khi co hoc.
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Béng 2. Nhitng y&u t& khdi phat VILL

YEU TO SINH LY BENH
Thay d6i chifc ning Surfactant.
b6 dan nd thanh nguc.
Tuoi Bénh co ban.

Thay ddi v& ddp ng viém va sy phuc hdi.

Tinh khong dong
bé vang phoi

Cing din qud mifc viing phdi.

Xep phdi tirng ving.

Luc xé tir sy déng mdG c6 chu ky.

Ting Ivc kéo dan ph€ nang do hién tugng
tuong thudc.

Gidm Oxy ting vung.
Giadm thé tich phdi thong khi.
Suy giadm chic nang surfactant.

Réi  loan  chiic
ndng Surfactant.

Ting sitc cing bé mit khdi phdt xuit tiét
dich.

Ting xep khi dao va phé nang.

Ting 4p luc d€ tdi md va giit khi dao m3.
Téc dung diéu hoa mién dich.

Bénh phéi co bin :
* Hit.
* Nhi€m tring.

Thong khi khdng don bo.
Gidm hdi phuc mo.
Giam Surfactant.

* COPD... Thay d8i d6 din nd phéi.
Gidm hdi phuc mo.
Dinh duong Gidm dédp tng va hdi phuc cda c4 thé.
Kich thuSc phdi, bé day mang phé€ nang-
Chiing loai mao mach, dd dan nd thanh nguc.
(Species) Sy ddp tng va hdi phuc tirng c4 thé.
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- Sy pha huy cau tric phdi vugt qua sy hdi phuc cda nhu mé phdi, do
d6 khi ¢6 nhitng y€u t6 1am suy gidm md nhu suy dinh dudng, ngd doc
oxy, nhiém triing, tudi, s& 1am ting ton thuong phdi khi thong khi cd
hoc.

- VILI va ton thuong phoi trudc dé cé tac dung higp luc (synergic).
Dreyfuss chitng t phdi chudt gdy ton thuong bing o—naphthyl-
thiourea (ANTU), ton thuong phdi do thd mdy cao hon 12 thdng khi
phdi chudt chua giy tdn thuong. Tinh khong dong bé ciia phdi va gidm
hoat tinh Surfactant & bét ky ton thuong phéi co bdn nao (nhu trong
ARDS) déu gdy su cdng dan titng viing qud miic va su déng mé chu ky
ctia nhitng don vi phoi tdn.

.. NHUNG THAY POI VE HINH THAI HOC TRONG VILI -

(Morphological changes in VILI)
¢ Trén thuc nghi€ém dong vat :
- Pai thé : Nhitng viing phdi phii, xep, sung huyé&t thudng thay ro.
C6 thé cé nhitng buSu khi (pneumatocoeles), va ludn cé sy mat cau
triic clia ph€& nang véi khi thiing khu trd.
- Vi thé :

+ Bi€u hién phit mo k& va phé& nang. Trong trudng hop ning :
ton thuong phé€ nang lan tod, xuit huyé&t phé nang v6i thAm nhiém
bach ciu da nhin, thanh 1dp mang hyaline. TAt cd bi€u hién nay x4y
ra trong giai doan s6m (cap) cia ARDS.

+ Béc tdch mang ddy ndi mac mach mdu, nhiing t€ bao ndi
mac tdch biét v6i mang ddy tao thanh nhitng bong nudc trong mao
mach (intracapillary blebs). Bi€u hién nay khong gip trong phi do
thuy tinh.

+ Pha huy t€ bao ph€ nang typ I, sau dé 12 ting sinh nguyén
bao sgi va t& bao phdi typ II.

Nhitng ton thuong thudng trdi & viing phu thudc ctia phdi c6 kha
ning la do ting 4p lvc mao mach tai chd va do xep phdi.
¢ Trén nhitng bénh nhian ARDS dudc thong khi, nhitng thay ddi
sinh 1y, X quang, va gidi phdu bénh hoc gidng nhu VILI trén thuc
nghiém dong vat.
Vi nhitng t6n thuong din d€n ARDS thudng dudc hd trd thong khi
trudc nén nhitng thay d6i nay : hodc la do dién ti€n cia ARDS ning
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hon, hoic do tdn thuong phdi két hop véi thd may (VALI : ventilator-
associated lung ventilation) hoiic phdi hdp c4 hai.

IV. TIEP CAN PHAT HIEN VA THEO DOI VALI TREN LAM
SANG

- Khong c¢6 triéu ching, dau hiéu, nhitng thong s6 sinh ly, hodc
nhitng thim do tai giudng nio la dic hiéu d€ phat hién VALI Nhitng
bi€u hién vi thé cia VALI khong thé phat hién trén 1dm sang. Trong
khi ro ri khi (tran khi mang phdi) c6 thé phat hién trén 1am sang hoic
X quang nguc, nhung c6 thé 13 khong phdi bi€u hién clia VALIL

Nhitng van d& vé gid cd, hiu cin, khé khin trong di chuyén bénh
nhan, va thi€u nhitng chiing ci bi€u hién cdi thién trén chup cit 16p
dién toan (CT scan) nguc 1ip lai, nén CT scan khong dudc khuyén cdo
12 phuong phdp thudng quy dé phat hién va theo ddi VALL Tuy nhién,
nhiing ton thuong nhu: tran khi mang phdi, kén khi trong nhu mé
phéi hodc biéu hién nhitng ving phéi cing din cé thé thdy tréen CT
scan co6 di ly gidi cao (high-resolution CT scan) khi lém sang va X
quang khong phdt hi¢n duoc. Ngodi ra, CT scan c6 thé cho thdy dién
tién phoi né khi ting PEEP.

- X quang nguc v6i tu th€ tru6e sau, va bénh nhin véi tu thé ndm lam
gidm dd nhay clia X quang d6i v6i bénh nhian nidm tai don vi sin séc

tich cwc (ICU: intensive care unit). Ngoai ra nhitng diu hiéu khi thiing
mo k& phdi trén X quang thi khdng dic hiéu.

- VALI 13 mot trong nhitng nguyén nhdn cda ton thuong phdi
cAp/ARDS (ALI/ARDS) ning 1&én cdn chdn dodn phdn biét nhiing
nguyén nhédn khdac gdy ARDS (nhiém trung tai phdi va ngoai phoi,
qud tdi dich...). ARDS 1a mot r&i loan phifc tap vdi nhitng thay d6i vé
hinh thai hoc va cod hoc phdi theo thdi gian. Giai doan sém cta hdi
chitng thudng dic trung bdi phit phdi, trong khi giai doan muon hoic
ting sinh dic trung bdi viém, xo hod, va hdi phuc. Mdi quan hé cla
VALI v6i nhitng giai doan nay- hodc vdi thudt ngit la tinh nhay ciia
phdi véi ton thuong hodc thudt ngit VALI- vin chua 15. Co hoc cla
phdi thay d6i theo nguyén nhan, dic biét giita nguyén nhan tai phdi va
ngoai phdi ctia ARDS. Chinh Vi viy, vdn dé chinh khi thong khi co
hoc la ddnh gid bénh nhdn dé theo doi nhitng yéu to nguy co khéi
phdt VALI va luong gid su ddp ting khi thay doi nhiing thong so cai
dat.
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Nhitng nghién ctu trén thyc nghi€ém ctia VILI va nhitng thi nghiém
lam sang d€ gidm nhitng dnh hudng cia VALI qua st dung dudng
cong 4p suit-thé tich (Pressure-volume curve) clia hé thong ho hap dé
luong gid co hoc phdi va cai dit mdy thd (Hinh 3):

+ Cai dit PEEP trén di€m chuyén ti€p dugi (LIP: lower inflection
point) cia dudng cong 13 di€m tuong Gng vdi 4p sudt dé md nhitng phé
nang bi xep hodc chén ép trude do.

+ Cai dit 4p suat binh nguyén (plateau pressure) dudi diém chuyén
ti€p trén (UIP: Upper inflection point) d€ trdnh sy cing dan phé€ nang
qua mifc.

Deflation

£ Tup
=
L2 Inflation
FRC LIP
0
2 Pressure

*Chil thich: - Pressure: 4p sudt; Volume: thé tich.
- FRC (functional residual capacity): dung tich cdn chic
nang.
- Nhanh dudi: phéi dan nG (Inflation).
- Nhénh trén: phdi xep (deflation).
- LIP: diém chuyén ti€p dudi phan dnh sy gia ting dd din
nd phdi khi cdc phé€ nang xep mé ra
- UIP: diém chuyén ti€p trén phdn 4nh noi d6 din nd gidm
di khi phoi di nd cing.
Hinh 3. Pudng cong ap sudt-thé tich
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Tuy nhién, trén 1Am sang khé dinh nhitng di€m chuyén ti€p cia
dudng cong va khong hin chi phidn 4nh do din nd clia phdi ma con 1a
d6 dian nd cua thanh nguc nén khong chinh xdc trong danh gida do dan
nd phdi va sy cing din phdi qui mic. Trong nhitng tinh hudng cé
phdu thuit gdy ting 4p sudt trong & bung va kém c6 ton thuong phdi
cAp, nhitng di€m chuyén ti€p clia dudng cong dp sudt-thé tich phin
4nh thanh nguc thay vi ¢ hoc phoi.

Mot vai phuong phip d€ xdc dinh dudng cong 4p suit-thé tich nhung
chua c6 thdng nhit vé mdt phuong phép tot nhat. Ngoai ra, vai phuong
phdp thuc hién mang dén nguy co : gidm Oxy mdu khi thé tich phdi
thap va phdi xep khi PEEP thap. Nhitng van dé khéc lién quan dén xic
dinh dudng cong : gidm m4u vé tim va nhitng bi€n chitng clia an than,
liét cd. Vi nhitng 1y do d6, dudng cong ap suat-thé tich khong dudc
xem la phuong phdp ddnh gid 1Am sang thudng quy va thudng dugc st
dung trong nghién cttu.

Nhitng thong s6 quan trong st dung trén 1Am sang : 4p sudt dinh ths
vao (PIP : peak inspiratory pressure), 4p sudt xuyén phdi va 4p sudt
ph€ nang, Vt, PEEP, auto-PEEP (PEEP noi sinh). Tang PIP va dp sudt
binh nguyén khi théng khi kiém sodt thé tich hodc giam Vt khi thong
khi kiém sodt dp sudt chitng té su ndng lén ciia co hoc hé hdp cé khd
ndng lién quan dén VALL. Tuong tu, giam PaO2 (hodc PaO2 FiO2) va
hodc ting PaCO: don djc hodc két hop nhiing thay doi thong so trén
mdy thé cé thé la hdu qud ciia VALI. Tuy nhién, nhiing thay doi nay
luén tim nguyén nhdn gidi thich khdc.

V. PIEU TRI

Diéu tri chi yéu la diéu tri du phong VALI
Thong khi ¢ hoc v6i FiO2 cao, 4p suit cao, va thé tich cao dudc

thita nhan 13 gy hai. Bénh sinh cda ton thuong phdi do thd mdy thi
phtic tap va chua hoan toan dugc sing td, mac du nhitng dir liéu cho
thdy lién quan dén 04 cd ché:

(1) Tén thuong phdi do dp luc (barotrauma).

(2) Ton thuong phdi do thé tich I6n (volutrauma) do ting thé tich
cudi thi thd vao.
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(3) Ton thuong phoi do xep (atelectrauma) do thong khi thé tich
phdi thap hay thé tich cudi thi thé ra thap.

(4) Ton thuong phdi do sinh hoc (biotrauma): gép phin cud VILI
vao dap ng vi€ém toan than.

Chié&n lugc thdng khi co hoc d€ gidm VALI goi 1a chi&n lugc thong
khi “bdo vé phdi” (“protective lung” ventilation). Muc tiéu ctia bdo vé
phdi bao gdm:

(1) Dy phong su cing din qud mitc ph& nang qua gidm Vt va trdnh
4p luc xuyén phdi (hay dp luc xuyén phé nang) cao.

(2) Tdi m& ph& nang xep va duy tri thé tich phdi (chi€n lugc phdi
md) vdi muc tiéu ngin cidn xep c¢6 chu ky va ton thuong phdi do xep
do tac dung cta luc xé (shear force).

(3) Gidm FiOz, vi th€ gidm doc tinh cia Oxy.

Nhitng muc tiéu cta chién ludc thong khi “bdo vé phdi” da dudc ap
dung thanh cong trén 1am sang véi thong khi ¢d hoc quy uSc (Vt thap
+ PEEP) vd mot s6 chién ludc thay th€ khdc (thong khi tdn s6 cao
HFV, thong khi tu th€ nim sap, st dung surfactant).

1. Thong khi bdo vé phéi quy udc:

(Lung-protective conventional mechanical ventilation)

* Lgi ich:

- Vt thip ngin ngira ton thuong do thé tich va PEEP dé duy tri thé
tich cudi thi thd ra dé du phong xep c6 chu ky.

- Gidm nodng d6 nhitng chit trung gian gy viém trong tudn hoin
(do gidm lyc xé) do d6 gidm ton thuong do sinh hoc va suy da cd quan.

* Bat loi:

- Vt thap c6 thé gidm thong khi ph& nang mic dii c6 ting nhip th
may.

- Toan ho hap do gidm thong khi ph€ nang: da s6 dugc chdp nhan
dé duy tri Vt thdp goi 13 ting than cho phép (permissive hypercapnia).

- Ap dung Vt thip (4-6mL/kg) d& ton thuong phdi do xep & nhiing
don vi phdi bénh, khong din nd, trong khi nhitng don vi phdi bén canh
ton thuong do cing din qua mic. Van dé khé khin 1a diéu chinh PEEP
thich hgp.

C6 05 tht nghiém 1am sang (bdng 3) trén ngudi 16n ARDS (c6 hoidc
khong c6 y&u t& nguy cd ARDS) dé du phong hoic gidm VALI Trong
d6 c6 04 thit nghiém so sdnh hiéu qua clia thong khi v6i Vt thdp va Vit
cao (12mL/kg) ma khong st dung dudng cong dp suat- thé tich d€ cai
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diat PEEP hoic Vt (Brochard, Brower, Stewart, NIH). Thi€t k& nghién
ciu ctia 04 thit nghiém nay v6i mitc PEEP gidng nhau giita cdc nhém
nghién cttu trong khi PaCO2 thi cao (nhung trong gidi han chip nhan:
60mmHg) va 4p lyc binh nguyén thip hon. Ba trong 04 thi nghiém
nay cho tha'y khong c6 su khdc biét vé ti 1& tir vong giita Vt thip va Vt
cao (Brochard, Brower, Stewart). Tuy nhién, trong thi nghiém 16n nhat
cia NIH ARDS Network di cong bd trén w.w.w & Hoi thdo quoc gia
cia ATS (American thoracic society) & San Diego, thing 04-1999 véi
861 bé&nh nhin ching td gidm ti 1€ t& vong 22%.

Mot trong 05 nghién ctru nay (cia Amato) so sdnh hiéu qua cla
phdi hop chién luge: Vt thdp, PEEP cao dugc diéu chinh dua vao
dudng cong 4p sudt- thé tich + 4p sudt duong dudng thd lién tuc
(CPAP: continuous positive airway pressure) so sanh v§i thong khi gidi
han PIP va PaCO: binh thudng. Chién lugc nay gidm ti 1& tf vong dén
ngdy 28 (nhung khong dén lic xuit vién), cdi thién Oxy héa mdu,
gidm tan suat tdn thuong do 4p sudt va ting ti 1& cai may.

Tém lai, nhitng k&t qua nghién ciu trén thira nhan ring:

(1) St dung Vt cao giy ting 4p sudt xuyén phdi vd 4p suit binh
nguyén > 30-35cmH20 giy ting nguy cd tdn thuong do 4p sudt va ti
vong.

(2) Vt thap (4-6mL/kg) d€ gidm 4p sudt binh nguyén < 30cmH20 cai
thién k&t qua.

(3) Ting PEEP (dva trén dudng cong 4p suit- thé tich) c6 thé cé tic
dung bdo vé chong VALI nhung diéu nay khdng dudc khuyén cdo l1a
thudng quy trén lam sang.

Trong cdc th nghiém trén, hién tai chi c6 thit nghiém cta NIH
ARDS Network 1a th& nghiém 16n da trung tim chdng t6 gidm ti 1& t&
vong (22%) . Béng 04 trinh bay chién lugc thong khi cia NIH ARDS
Network.
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BANG 3. TOM LUGC NHUNG THU NGHIEM VE CHIEN LUGC THONG

KHIi TRONG PIEU TRI ALVARDS G NGUGI LGN

AMATO VA ¢S | BROCHARD | BROWER VA | STEWART VA NIH
VA cs s cs
Tiéu chudn | LIS >2.5; LIS >2,5; Pa02/FiO2 < Pa02/FiO2 < Pa02/Fi02<200.
chon bénh Pw<16; MV <7d | MV < 3d 200. 250. MV <36h
’ ’ MV < 1d. MV < 1d.
Suy mach vanh | Suy tim tréi. Tudi <18. Tudi <18. Tudi <18.
Bénh phdi trudc | Suy cd quan Suy tim trai. Suy tim trai. Suy tim trai.
L o Toan chuyén cdp hoic man. | Bénhly than Thi€u miu co Bénh than kinh
Ti€u chudn | 164 kho kiém B4t thudng kinh cap. tim cuc bo. cip hodc man.
loai trir sodt. thanh nguc. Bénh phdi man. | Bénh thinkinh | Hy vong sdng
Téang dp lyc ndi | Tédng 4p luc Phiu thuit16ng | cAp hodc man. <6thang.
SO ndi so. nguc. PIP > 30 trong Suy gan.
Chan thuong 2h.
dau.
bic diém:
*APACHE II 28 so vdi 27. 18 so vé6i 17. 90 so vdi 85 (IIT) | 22 so vdi 21
% PaO+/FiO> 112 so v6i 134. | 144 so v@i 155. | 129 so v6i 150. 123 so véi 145
% LIS 3,4 50 v6i 3,2 3,0 s0 v6i 3,0 2,7 so vGi 2,8. _
Muc tiéu
cai dat
* 7
hA_] homean |\ mike. | Pplat<2530 | Pplat< PIP < 30cmH20 | Vt < 8ml/ kg
tuep. PIP < 40cmH20 | Vt = 6-10ml/kg | 30cmH20 Vi< 8ml/ kg IBW. Gidm Vt
Pdriv<40cmH20 Vt < 8ml/ kg IBW. néu Pplat >
CPAP. IBW. 30cmH-20.
*Nhom chiing
Vt = 12ml/kg. PIP <60cmH:0 | Pplat < 45- PIP < 50cmH20. | Vt= 12ml/kg
PaCO2 = 35-38 | Vt=10- 55c¢cmH:20. Vt=10-15 ml/kg | IBW. Gidm Vt
PIP khong gi6i | 15ml/kg. Vt=10-12 ml/kg | IBW. néu Pplat >
han. IBW. 50cmH20.
PEEP:
*Nhém can | Pflex +2 0-15, diéu 5-20, diéu chinh | 5-20, diéu chinh | Piéu chinh’
thi¢p chinh theo theo PaO2/FiO2. | theo PaO2/FiO2. | theo trao doi
’ PaO2/FiO2. khi.
*Nhoém chiin A e
& bi€u chinh theo | Tuong tr Tuong tu Tuong ty

PaO2/FiO2

Piéu chinh
theo trao ddi
khi.
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K&t qua cai
dat:

*Pplat ¢cmH20. | 30 so v6i 37. 26 so vdi 32. 25 so v4i 32. 22 so v&i 28. 25 so v6i 32-
*PEEP 16 so véGi 7. 11 sovéill. 10 so vé6i 9. 9sovédiT. 34,

cmH?20. 8-9, ¢4 2 nhom.
*Vt ml hodc 35050 v61770. | 7sovéi 7 so véi 7 so vGi

ml/kg. . 10ml/kg. 10ml/kg. 11ml/kg. 6,2 so véi

* PaCO2 55s0 véi 32. 60 so véi4l. 50 so véi 40. 54 so véi 46. 11,8ml/kg.
mmHg.

K&t qua:

* T vong 13/29(45%) so 47% so vGi 13/26(50%) so 30/60(50%) so 31% so véi

vdi 17/24 38%. vGi 12/26 (46%). | v6i 28/60 (47%). | 39%.
(711%).
*Tén thuong 8 (14%) so v6i | 1 (4%) so véi 6 (10%) so v6i4 | Khong khic
do dp luc 2 (7%) so v6i 10 | 7 (12%). 2(8%). (7%). biét.
(42%).
*Chu thich:

- ALI (Acute lung injury): tn thuong phdi c4p.

- ARDS (Acute respiratory distress syndrome): hoi chiing nguy ngap ho hap cap.
- CPAP (Continuous positive airway pressure): ap sudt duong dudng thd lién tuc.

- IBW (Ideal body weight): cidn ning ly tudng.
- LIS (lung injury score): thang di€m tdn thuong phdi.
- MV (mechanical ventilation): théng khi co hoc.

- Pdriv (driving pressure): luc truyén.

- Pflex: 4p suit tai di€m chuyén ti€p dudi clia dudng cong dp sut-thé tich.
- PIP (peak inspiratory pressure): 4p suat dinh thd vao.
- Pplat (plateau pressure): 4p suat binh nguyén.

- PEEP (positive end-expiratory pressure): 4p sudt duong cudi thi thd ra.
- Vt (tidal volume): thé tich khi luu thong.
- d: ngay, h: gid.
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BANG 4. BANG TOM TAT CHIEN LUGC THONG KHi BAO VE

PHOI VOI THE TiCH KHI LUU THONG THAP
( THEO NIH ARDS NETWORK )

Can ndng tién dodn (Predicted Body Weight = PBW):
* Nam (Kg) = 50 + 0,91 [ chiéu cao (cm) - 152,4].
* Nit (Kg) = 45,5 + 0,91 [ chiéu cao (cm) - 152,4 ].

Phuong thitc thong khi: H trg / ki€m so4t thé tich cho dén khi cai may.

Thé tich khi lvu thong (Vt):
* Vt ban dau: diéu chinh mdi lan 1mL/ Kg / méi 1-2 gio' cho dén 6mL/ Kg.
* Po ap luwc thé vao binh nguyén (Pplat, do lic ngung thG vao 0,5 gidy)
mdbi 04 gid va sau mdi khi thay d6i PEEP hoiv Vt.
* N&u Pplat > 30 cmH: 0, gidm Vt dé€n SmL/Kg hodc 4mL/Kg.
* N&u Pplat < 25 cmH2 0, va Vt < 6mL/Kg, ting Vt méi ImL/ Kg.

Nhip thd méy (respiratory rate = RR):

* Véi thay doi ban ddu ctia Vt, diéu chinh RR d€ duy tri théng khi phiit.

* Piéu chinh RR sau d6 d€ duy tri pH = 7,30 - 7,45; nhung khong vugt qua
35 1an/ phiit; va khong tiing toc d6 cai dit 1én thém néu PaC02 < 25mmHg.

Ti 1é I/E : thay d6i chap nhan: 1/1 d&én 1/3 (khong dung ti 1é dao ngugc).

FiO2, PEEP: Duy tri PaO2 = 55 — 80 mmHg hoéac SpO2 = 88 — 95% véi su

phéi hgp PEEP/ FiOz:
FiO2: 0,3-04 04 05 05 06 07 07 07 08 09 09 1
PEEP: 5 8 8 10 10 10 12 14 14 16 18 18-25.

biéu chinh toan mdu:
* Néu pH < 7,30; tiing RR cho d&n khi pH > 7,30 hoiic RR = 35 1an/ phuit.
* Néu pH van < 7,30 véi RR = 35, chii § truyén Bicarbonate.
* Né&u pH < 7,15; c6 thé ting Vt (Pplat cé thé trén 30 mmHg).

biéu chinh kiém m4u: N&éu pH > 7,45 va bénh nhan khong kich hoat dugc
mady thé, giam RR cai diit nhung khong < 6 1an / phuit.
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Cai mdy : véi hé trg 4p luc (Pressure Support) khi c¢é cac tiéu chudn sau:

* FiO2 < 0,40 va PEEP < 8 cmH20.

* Khong ¢é st dung thuéc dan co.

* Xud't hién nhip thé vao ging sitc cia bénh nhan (gidm nhip mdy thé
xudng 50% d€ thay nhip thé vao ging siic cda bénh nhan).

* Huy€&t 4p tAm thu > 90 mmHg ma khéong c6 thudc vAn mach.

@ Can ning tinh theo tién dodn d& trdnh tinh Vt cao khi st dung
can ndng hién tai.

@ Vt cai dit ddu tién 12 6mL/ Kg cin ning tién dodn (gidng nhu Vt
trong thg tu nhién ldc nghi ngoi)

@ N&u 4p lyc binh nguyén van > 30 cm H20 (do lic ngirng thd vao
0,5 gidy), gidm Vt mdi 1mL/Kg cho d&€n mifc t8i thi€u 1a 4mL/Kg.

@ Trudng hdp bénh nhan thd khong ddong bd v6i mdy thd: ting ti 1&
hit vao (khdng ddo ngudc ti 1& I/E), c6 thé dung thudc an than la du;
doi khi st dung thudc dan co nhung chi sit dung khi gidm oxy méu
khang tri (st dung FiO2 = 1 v6i PEEP > 24 ¢cmH20) vi ting nguy co
bénh da than kinh (polyneuropathy) va bénh cd (myopathy) khi st
dung thu6c din co.

@ Toan ho hap c6 thé xdy ra nhung thudng khong cé triéu chitng.
Ting nhip thd mdy thudng dd bii trir cho gidm Vt (d€ duy tri thong khi
phiit) nhung khong vugt qud 35 1an/ phiit. C6 thé st dung Bicarbonate
khi pH vAn < 7,30 va nhip thd mdy di ting d€n 35 l1an/ phiit.

@ Mitc PEEP va FiOz dugc diéu chinh tuong Gng véi gid tri cai dit
truc d6. Mitc PEEP t6i uu trong ALI/ARDS con ban cdi. Nhiéu chién
lugc PEEP da st dung, bao gom cd PEEP du phong (Bdng 5). Vi su
dong md 1ap di 1ap lai clia nhitng ph€ nang xep lic cudi thi thd ra sé
khdi phdt dong thic Cytokines va giy tdn thuong phdi nén muc dich
diung PEEP 1a duy tri sy phuc hdi cdc ph€ nang. DPE€ tra 15i cho ich 1gi
1am sang ctia mic PEEP cao, ARDS Network da ti€n hanh th nghiém
1am sang 16n so sdnh chi€n lugc thong khi Vt thdp di cong bo (bdng 4)
véi chién lugce tuong ty nhung véi mitc PEEP cao hon doi v6i mdi mic
FiO2 = Khong c6 sy khdc biét vé hiéu qud 1am sang giita 02 nhém
(bang 5).
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Béing 5. Bang tém tit nhitng chién lugc thong khi trong ALI

va ARDS.
CHIEN LUGC NAM | S0 KET QUA NHOM
THONG KHI BENH NGHIEN
NHAN cuu
PEEP cao 1975 | 28 | Miic PEEP rat cao cdi thién su oxy hoa | Kirby va
nhung ting tan sudt trin khi mang phdi | cs
ECMO 1979 | 90 | Khdng c6 ich 1gi khi st dung ECMO Zapol va
cs
PEEP dy phong | 1984 | 92 | PEEP dy phong khong gidm tan suit | Pepe va
(8cmH20) ARDS trén bénh nhin nguy co cs
ECCOR 1994 | 40 |Dang mdi cta diéu tri ngoai co thé | Morris
khong cdi thién tf vong trong ARDS va cs
Tu thé nam sdp | 2001 | 304 | Mic du cdi thién oxy hod nhung khdng | Gattinoni
cdi thién tif vong va Cs
Hit Nitric Oxide | 1998 | 177 | Mic du cdi thién oxy hod nhung khong | Dellinger
1999 | 203 | céi thién tf vong. Payen
Thé tich luu| 1999 | 861 | T& vong gidm 22% véi Vt = 6mL/Kg | ARDS
thong théap cAn ning tién do4n. Thir nghiém ngiu | Network
nhién da trung tAm c6 ddi ching dau
tién chdng t6 cdi thién ti 1€ t& vong.
Thé tich luu| 2002 | 549 | Khong céi thién t 1& t& vong véi mic | ARDS
thong thdp voi PEEP cao so v6i chién lugc Vt thdp | Network.
PEEP cao clia ARDS Network chudn.

2. Théng khi tdn sb cao (HFV: High-frequency ventilation):

Bao gdm nhitng phuong thitc hd trg thong khi véi tin s& cao hon binh
thudng (= 60/phiit) va Vt thip hon binh thudng (< 5mL/kg).

Hon 03 thap ky, HFV van con 12 mot phuong phap thong khi cd hoc
“thay th&é” trir mot s& chi dinh dic biét: ki€m sodt dudng thd khi phiu
thudt thanh qudn, thong khi bénh nhian do phé& quin-mang phdi. Tuy
nhién, nhiing ddc tinh co hoc ciua HFV lam cho HFV thich hop cho
st dung trén phoi bi ton thuong va duoc xem la mét trong nhiing
phuong phdp thém hodc thay thé trong nhiing chién luoc thong khi
bdo vé phoi é bénh nhdn ton thuong phoi ndng va ARDS nhét la & tré

em.
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Nhitng phuong thitc cia HFV dudc trinh bay & bang 6.

Bang 6. Thong khi tin so cao

HFPPV HFJV HFO
Tan s6 60-150/phut < 600/phut 300-3000/phut
Vt 3-5mL/kg 2-5mL/kg 1-3mL/kg
Ty 1& LLE 1:3-1:2 1:3-1:2 1:3-1:2
Ung dung k¥ Miy thd quy Miy thé dic Miy thé dic
thuat udc biét biét
FiO2 0,21-1,0 0,21 -1,0 0,21 -1,0
PEEP 0-20 0-20 0-120
Thé ra Thuy dong Thuy dong Cht dong
Chuyén dong Khoi lugng 16n | Khoi lugng 16n Khuéch tdn
khi luu lugng luu lugng
Ap suét dinh < quy udc < quy udc < quy u6c

dudng thd

Ap suit dudng
thg trung binh

< hodc > quy
udc

< hodc > quy
udc

< hodc > quy
udc.

*Chu thich:

- HFPPV (high-frequency positive pressure ventilation): thong khi 4p
sudt duong tin so cao.
- HFJV (high-frequency jet ventilation): thong khi phun tin s6 cao.

- HFO (high-frequency oscillation): thong khi dao dong tan s cao.
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* fch lgi:

- Vt thap nén gidm nguy cd ton thuong do cing din phé€ nang qud
miuc.

- Vi Vt dugc cung cip v6i 4p sudt luu thong tuong d6i nhd & toc do
cao, nén 4p sudt dudng thg trung binh cé thé duy tri & mifc do cao hon
thong khi co hoc quy udc, vi vy lam t6i vu thé tich cudi thi thS ra
(ting PEEP n6i sinh) nén cai thién su oxy hod va du phong xep cé chu
ky, vi th€ dy phong tdn thuong do xep (atelectrauma).

Trén thyc nghiém, so sdnh thong khi dao dong tan s6 cao (HFO) vdi
thong khi co hoc bdo vé phdi quy u6c tim thiy gidm tinh trang viém
clia phdi va gidm sy gia ting nhitng chat trung gian gay viém.

Nghién cttu HFO va HFJV so sanh vdi thong khi quy udc G tré so
sinh ARDS : két qud nghién cifu cé trdi ngugc nhau vi mdt phin cé
anh hudng clia diéu tri surfactant. Vi Surfactant dugc sit dung rong rii
va la diéu tri thudng quy lam gidm tf 1& t& vong, nhu cau oxy lic 30
ngdy hoic tin sudt loan sidn ph€ quan phdi (bronchopulmonary
dysplasia), nén nhitng phuong phdp thong khi nay c6 vé cdi thién két
qua.

Thir nghiém trén ngudi 16n chua c6 dif lieu day da.

* Bat loi:

- Téc dd dong khi cao 1am cho dudng thd khong dugc 1am 4m diy
dd, va c6 thé gay ton thuong dudng thd do tic dung 1y hoc truc ti€p, tir
d6 c6 thé giy viém phé& quan-phé nang hoai ti.

- Su & dong khi (air trapping) khi HFV do ting 4p suat dudng thd
trung binh va thdi gian th ra ngdn 1a mot trong nhitng cd ché tdi md
ph€ nang khi HFV (mo6t hau qua cta PEEP ndi sinh); tuy nhién, néu
qua mic c6 thé gdy hhiau qua khong mong mudn ctia PEEP ndi sinh:
ting phinh dan, ting 4p lyc trong 16ng nguc, gidm cung lugng tim.

Thitr nghiém trén ngudi 16n chua c6 dit liéu diy dd, nén chua trd
thanh 13 diéu tri chuidn so v6i thong khi quy uc trir § tré em. Vi nhitng
dic tinh cd hoc ctia HFV trong gidm t8n thuong phdi do thd mdy, nén
trong tuong lai van ti€p tuc nghién ctu thém.

3.Théong khi co hoc tu thé ndm sép (prone positioning):

Thong khi cd hoc tu thé niim sap (mit tp) c6 thé cai thién oxy hod
> 50% bénh nhan ARDS tuy thudc vao thdi gian va sy phin bd ton
thuong phdi va ciing gép phan vio gidm ton thuong phoi do thd m4y.
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Co ché:
+ Gidm khuynh 4p (gradient) mang phdi.
+ Phé& nang dugc thong khi ddng déu hon.
+ Dan luu tu th€ nhitng chat tiét.
+ Gidm 4p luc trong bung.
+ Phuc hoi nhitng phé& nang bi xep & ving lung.

Tu th€ nay dudc thuc hién 24 gis d€ dinh gid sy ddp Gng. Né&u
khong cdi thién sy oxy hod va trao d6i khi, dung phuong phdp thong
khi khéc.

C4i thién dugc duy tri khi bénh nhin tré vé tu th€ nim ngira; tuy
nhién, phuong phdp nay cé kho khidn trong chdm s6c va theo doi
(chim séc miéng) nhat 1a bénh nhin da chan thuong.

4.Surfactant:

- Surfactant dudc sdn xudt bdi t€ bao typ I ph€ nang va gidm cong
thé qua gidm siic cing bé mdt cia dich 16t phé& nang. Trén invitro,
Surfactant gidm sin xuit nhitng Cytokines gdy viém cua dai thuc bao.
Trong ARDS, ting phd v& va gidm sdn xuit surfactant gép phan giy
xep phé€ nang.

- R&i loan chitc nidng hodc thi€u surfactant rt quan trong trong
ti€n trién clia ARDS. Gia thuyét dung surfactant ngoai sinh dé diéu tri
c6 hiéu qua ALI/ARDS 1a: (1) C6 sy bat thudng vé thanh phin va chifc
ning cua surfactant trong ALI/ARDS; (2) hiéu qud cha surfactant
ngoai sinh trén tdn thuong phdi thuc nghiém; (3) hiéu quid cda
surfactant ngoai sinh § tré em ARDS trén nhitng tht nghiém lam sang;
(4) mot s6 k&t qué clia nhitng thit nghiém 14m sang cla surfactant trén
bénh nhan ARDS.

- St dung Surfactant ngoai sinh bing nhiéu phuong phdp: khi dung
qua mdy thd, nhé giot vao ph€ quin hoic rita ph& quin qua noi soi phé
quin. Vai thit nghiém 1am sang c¢6 ddi ching vé st dung Surfactant.
Mot thér nghiém mu doi, ngffu nhién thyc hién trong 725 bénh nhéan
ARDS do nhiém tring huyé&t. Bénh nhan dugc diéu tri bing Surfactant
nhin tao (Exosurf) hodc Saline qua phun khi dung trong 05 ngay; két
qud la khong co su khdc biét vé su song con sau 30 ngay, thdi gian nim
vién hodc thdi gian thong khi cd hoc. C6 khd ning la do chiic ning cia
Exosurf va thdi diém st dung:
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+ Diéu tri thay th& biing Surfactant dugc sit dung trong giai doan
s6m ctia ARDS hodc nhém bénh nhian cé nguy co.

+ 0 bénh nhan ARDS, su ngip lut ph& nang véi dich nhiéu
proteine lam bat hoat Surfactant da cho. Exosurf khong hiéu qua 1a do
thi€u apoprotein gitip cho Surfactant chdng lai s bat hoat cia protein
ph& nang.

Vi viy, ti€p theo d6 c6 modt nghién citu pilot v6i cho bolus
surfactant ctia bd dugc bi€n ddi (nhu Survanta) c6 apoprotein chitng td
c6 cdi thién trong sy oxy hod va sy sdng con. Tuy nhién c6 bat 1¢i 1a
gid cd va ngudn cung cip clia nhitng thudc tir ngudn dong vat nay.

Vi thanh phan protein 1am ting hoat tinh clia surfactant nén 1y tudng
12 c6 sdn pham surfactant chifa apoprotein nhan tao dé dang sdn xuit
v6i sO lugng 16n. KL4-surfactant (Surfaxin) 12 sdn phﬁi’m nhan tao
chita peptide 21 acid-amin chitng td ¢6 hoat tinh trén tré sd sinh ARDS
va nghién cifu trén thd ching té ring diéu tri bing cdch rira phé€ quin
ph€& nang (bronchoalveolar lavage) v6i Surfaxin tao ra su cing din
phdi déng déu va gidm nhitng chit viém xuit ti€t hiéu qua hon 1a
dung bolus tinh mach. Wiswell va cs thong bdo rira phé quin phé nang
trng phan thuy véi Surfaxin pha lodng cdi thi€n su oxy hod va khong
c6 phdn tng phu ndo. Vi nhitng chit viém xuat ti€t dnh hudng dén
dién ti€n va sy sdng con clia bénh nhan ARDS nén phudng phdp rita
ph€& quin phé& nang véi surfactant c6 nhiéu ich Igi hon bolus tinh mach.

Tém lai, liéu lugng Iy tuéng, phuong phdp s dung, thoi diém si
dung va loai thuéc vén con duoc xdc dinh.
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VL KET LUAN

- Thong khi co hoc d3 dudc xem 13 mdt phuong phdp cin thiét trong
hdi sinh cd ban. T6n thuong phdi do thd mdy (VILI: ventilator- induced
lung injury) hay ton thuong phdi lién quan dén thd mdy (VALI:
ventilator associated lung injury) ciing 12 mot bi€n chirng dudc thira
nhin trén thyc nghiém & dong vat va trén 1am sang, 12 mot bién chitng
do diéu tri 1am ting bénh sut va ti sudt k&t hgp véi hodi chitng nguy
ngdp hd hdp cip (ARDS: acute respiratory distress syndrome).

- Cd ch€ bénh sinh cia VILI hay VALI lién quan d&n 04 co ché: ton
thuong phoi do dp luc (barotrauma), tén thuong phéi do thé tich lén
(volutrauma) do ting thé tich cudi thi thd vao, tén thuong phéi do xep
(atelectrauma) do thong khi thé tich phdi thap hay thé tich cudi thi thé
ra thip, va ton thuong phoi do sinh hoc (biotrauma), ciing nhu nhitng
y&u t6 khdi phat 1am phdi dé tn thuong hon khi thong khi: tudi, nhiém
triing tai phoi va ngoai phdi, ngd doc Oxy... .

- Piéu tri chd y&u van 13 du phong véi chién ludc thong khi bdo vé
phdi trong d6 chii y&u 1a Vi thdp kem PEEP thich hop.
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