PAT VAN PE

Hoi chig suy ho hép cép tién trién (ARDS) 1a mét tinh trang bénh
1y ning né, ty 1& tir vong tir 40 - 60%. Biéu hién dic trung 13 ton
thuong lan toa mang phé nang mao mach giy giam oxy mau tro.
Thong khi nhan tao (TKNT) véi Vt thap va huy dong phé nang 1a bién
phap thé may co ban hién nay trong diéu tri ARDS. Phuong phép
thong khi nhan tao tu thé nam sép ¢ bénh nhan ARDS dugc Piehl ap
dung tir ndm 1976. Nhidu nghién ctru cho thdy TKNT tu thé nim sap
c6 tac dung lam cai thién oxy mau tr 70 - 80% cac truong hop va lam
giam t6n thuong phdi do thd may. Nghién ciru ctia Guerin cho thay
TKNT tu thé nam sdp lam giam ty 1& tr vong ngay thir 28 tir 32,8%
xudng 16%. Tuy nhién nhiing loi ich va nguy co ciia TKNT tu thé
nam sap hién nay van con nhidu tranh cii. Vi vay ching t6i tién hanh
nghién ctru dé tai: “Nghién citu sw thay doi oxy mdu va co hoc phoi
trong thong khi nhén tao tw thé nam sap trén bénh nhin suy hé hap
cdp tién trién” nham myc tiéu:

1. Nghién citu sw thay doi oxy mdu va co hoc phéi trong thong khi

nhan tao tw thé nam sdp trén bénh nhan suy hé hdp cdp tién trién.
2. Nhdn xét cdc tai bién c6 thé gap khi dp dung théng khi nhan tao tu

thé nam sdp trong diéu tri bénh nhdn suy hé hdp cdp tién trién.

* Tinh c4p thiét ciia dé tai:

Hoi chimg suy ho hap cép tién trién (ARDS) thuong gip trong Hoi
strc cAp ctru, c6 ty 18 tir vong cao. Bénh 1y dic trung cua ARDS 1a tén
thwong mang phé nang mao mach lan téa, gdy hau qua giam oxy mau
tro. Ton thuong phdi khong dong déu trong ARDS, cac phé nang bi
cang giin ¢ ving phdi phia xuong tc va déng dic & phia lung khi
bénh nhan nam ngira. TKNT tu thé ndm sép c6 tac dung lam giam tinh
trang cing giin phé nang & ving phoi phia xwong {rc va 1am md phé
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nang & ving phdi phia lung nén 1am ddng bo ty 1¢ thong khi/tudi mau
(VA/Q) & cac ving phéi. Tir d6 1am cai thién oxy mau va co hoc phoi
cho bénh nhan. Tuy vay TKNT tu thé nim sap ciing c6 thé xay ra mot
s tai bién nhu ngimg tim, tut huyét ap, tic hay tudt dng ndi khi quan,
tudt catheter, trao ngugc dich da day va tdn thuong do de ép cua trong
lugng co thé... Do d6 can phai chii y khi thay doi tu thé va xir tri cac
tai bién kip thoi.

* Pong gop méi ciia luin an

Tai Viét Nam, day la 1an dAu tién TKNT tu thé nam sép trén bénh
nhan ARDS dugc nghién ctru. Qua 42 bénh nhan nghién ctru chung t6i
nhan thiy TKNT tu thé nam sip c6 tac dung cai thién oxy mau nhanh
chéng, ngay trong gio du va tiép tuc cai thién trong nhiing gio tiép
theo (p < 0,01). Ty 1¢ bénh nhéan c6 cai thién oxy mau la 78,6%. Co
hoc phéi cling dugc cdi thién theo chiéu hudng co loi. Ap Iuc cao
nguyén giam xudng va do gidn né phdi ting 1én khi bénh nhan nim
sdp va sau khi bénh nhan nim ngira tré lai 6 gio. Cac tai bién thuong
gip nhe va thoang qua nhu nén, phil né nhe & mat. Khong gap tai bién
nguy hiém nhu ngig tim, tudt ndi khi quan.

TKNT tu thé ndm sip duoc thuc hién khong quéa phirc tap va ciing
khong ton kém, day 1a mot Iya chon tdt trong diéu trj hd tro cho bénh
nhian ARDS ning, dic biét 13 & nhitng co sé y t& chwa co cac trang
thiét bi hién dai nhu ECMO (trao d6i khi qua mang sinh hoc).

* B cuc ciia luin 4n:

Luan an dugc viét trén 120 trang gdm: dat vin dé& va muc tiéu
nghién ciru 2 trang, tong quan 36 trang, ddi twong va phwong phap
nghién ctru 22 trang, két qua nghién ctru 19 trang, ban luan 39 trang,
két luan va kién nghi 2 trang. Luan 4n c6 14 bang, 18 biéu dd, 10 hinh
anh. C6 150 tai liéu tham khéo bao gom tiéng Viét va tiéng Anh.



3

Chuong 1
TONG QUAN

1.1. HQI CHUNG SUY HO HAP CAP TIEN TRIEN
1.1.1. Lich sir va cac tiéu chuan chin doin ARDS

Nim 1967, lan dau tién Ashbaugh goi "Hoi ching suy ho hép tién
trién & nguoi 16n" (Adult Respiratory Distress Syndrome - ARDS) khi
mo ta 12 bénh nhéan suy ho hip cap v6i nguyén nhan ban dau khéac
nhau, nhung bénh canh suy ho hép cip giéng nhau.

Nam 1994, Hoi nghi théng nhét Au - M¥ vé ARDS (The American
- European Consensus Conference on ARDS - AECC) da doi tén "hoi
chtng suy ho hép tién trién ¢ nguoi 16n" thanh "hoi chimg suy ho hap
cAp tién trién" (Acute Respiratory Distress Syndrome) vi ARDS c6 thé
xay ra & moi lira tudi.

Nam 2012, Hoi nghi hdi stc tich cyc Chau Au cung Hoi 10ng nguec,
Hoi hdi sire tich cuc Hoa Ky dé dua ra dinh nghia Berlin nhdm cép nhat,
stra ddi cac diém han ché ctia dinh nghia vé ARDS nam 1994.

- Thoi gian: Bénh méi xuét hién trong vong 1 tuan, cac triéu ching
h6 hip ning 1én hay méi xuét hién.

- Hinh anh Xquang phdi thang: mo lan toa ca hai phoi khong giai
thich dugc do tran dich hay xep phoi.

- Ngudn gbc cua suy ho hap: khong do suy tim hay qua tai dich.
Cén siéu 4m tim dé loai trir phtl phdi cap huyét dong néu khong co yéu
t6 nguy co.

- OXy méu:

Nhe: 200 < PaO,/FiO, <300 mmHg véi PEEP > 5 cm H,0

Trung binh: 100 < PaO,/FiO, <200 v4i PEEP > 5 cm H,0

Ning: PaO,/FiO, < 100 v6i PEEP > 5 cm H,0



1.1.2. Co' ché bénh sinh ciia ARDS
1.1.2.1. Co ché ton thiwong ciia ARDS

Tén thuong co ban trong ARDS 14 ton thwong mang PNMM lan tod,
khéng ddng nhat, c6 thé bt dau tir phia phé nang hay tir mao mach.

- Ton thuong tir phia phé nang: Do tac dung truc tiép cua chét doc,
khi doc, dich da day, vi khuén, virus... t6i phé nang 1am ton thuong té
bao biéu mo phé nang s& lam phti phé nang. Ton thuong té bao tuyp I
cling 1am giam san xuat surfactant va 1am thay d6i thanh phan cua
surfactant gay xep phé nang.

- Ton thwong tir phia mao mach

Do cac nguyén nhan ngoai phdi nhu cic doc t6 vi khuan tir mau,
cac chét trung gian héa hoc... 1am t6n thuong ndi mac mao mach gay
tang tinh thAm mao mach. Dich va céc chit ¢ trong lwong phan tir cao
nhu protein, hong cau tir mao mach thoat ra ngoai khoang k& va vao
phé nang.

Khi t& bao ndi mac bi ton thuong va hoat hoa s& ting tiét cac
cytokine viém TNFa, IL-1pB, IL-6, IL-8 giy ra cac rdi loan bénh ly
nhu: sdt, ting tinh thdm thanh mach, két dinh tiéu ciu, hoat héa cac
yéu t dong mau gay rdi loan déng mau rai rac trong 1ong mach.
1.1.2.2. Bdc diém ton thirong phoi trong ARDS

Tén thuong phdi trong ARDS khong ddng nhat va thudng duoc
chia thanh 3 vung:

¢ Ving phdi lanh & phia trén co thé tich nho nhung tham gia vao
qué trinh thong khi nhiéu nhét nén bi cing gidn qua mirc.

¢ Ving phdi xep ¢ giita: gdm cac phé nang bi xep tham gia thong
khi mot phan va c6 hién tuong déng mé phé nang & cac chu ky thd.

¢ Vung phéi dong dic ¢ dudi khong con kha ning thong khi va
trao d6i khi do cac phé nang da bi d6 day dich tiét.
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1.2. THONG KHI NHAN TAO TRONG PIEU TRI ARDS
1.2.1. Tén thuong phoi do thé: may

Cac bénh nhan ARDS cén dugc thong khi nhan tao nhim cai thién
trao ddi khi va hd tro cong ho hép. Nhung trong bénh canh cia ARDS
c¢6 giam thé tich thong khi va do gidn nd ciia phdi nén dé gay tn thuong
phéi do thé may (VILI). Thong khi nhan tao véi thé tich cao (Vt) 1am cho
ving phdi lanh bi cing gidn qua mirc gdy chan thuong phdi do thé tich
(Volumtrauma), con cac phé nang chiu tic dong ciia ap luc 16n gy chén
thuong do 4p luc (Barotrauma). Tinh trang dong mé phé nang & cac chu
ky thd gay chin thuong do xep phdi (Atelectrauma) va lam giai phong
cytokine gay chin thuong sinh hoc (Biotrauma).

1.2.2. Théng khi nhén tao theo chién lugc bio vé phoi

Cho dén nay d c¢6 nhiéu phuong phap TKNT duoc ap dung trong
diéu tri ARDS tuy nhién TKNT theo chién luge bao vé phéi duoc coi
1a thudng qui trong diéu tri ARDS.

- Théng khi nhén tao vdi thé tich thap:

Do tinh trang xep phé nang lam giam thé tich thong khi cta phdi
nén trude day thuong cai dat thé tich (Vt) cao tir 12 - 15 ml/kg céan
ning 1y twong (PBW). Tuy nhién chién lugc Vt cao trong ARDS
khong khic phuc duoc tinh trang xep phé nang ma con lam cing gian
qua mic & ving phdi lanh, gy chin thuwong thé tich (Volumtrauma).
Do d6 TKNT véi Vt thap (6 - 8 ml/kg PBW) dé 1am giam ton thwong
phdi do thé may.

- “M¢ phoi" va giik cho cdc phé nang dwgc mé

Theo Amato can phai "mé phdi" va "giit cho phdi mé" dé huy dong
cac phé nang xep tham gia vao qua trinh thong khi. Phai ding mét ap
lwc cao @& mé cac phé nang xep, sau d6 duy tri mot mirc ap luc dwong
cubi thi tho ra (PEEP) 16n hon 4p luc dong phé nang dé giir cho cac
phé nang khong bi déng lai.
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1.3. THONG KHi NHAN TAO TU THE BENH NHAN NAM SAP
1.3.1. Tac dung ciia tu thé nam sip trén co hoc phdi

- Tang d6 gidn nd cua phdi: Khi nam sip thi sy gidn nd cua thanh
nguc giam di do bi d¢ 1én mat givong. Tuy nhién khi bénh nhan nim
sap thi viéc huy dong ving phoi dong dic ¢ phia lung 16n hon 1a lam
giam gifin nd thanh nguc, do d6 su gidn nd ctia phdi van ting 1én.

- Thong khi ddng bo giita cac ving phdi: TKNT tu thé ndm sép lam
tang thong khi cho ving phéi phia lung. Nguoc lai lam giam cing gidn
c4c phé nang ving phdi ¢ phia xwong wre. Didu d6 gitip cho théng khi
ddng bd hon & viing phdi phia lung va ving phdi phia xwong tc.

- Tang huy dong phé nang: Bénh nhan ARDS khi nam sép thi ving
phéi phu thudc ¢ phia lung duoc giai phong khoi dé ép lam ting bai
xuét dich & viing phdi phia lung nén lam mé cac phé nang bi xep va
tang thong khi phé nang.

1.3.2. Ci thién oxy mau va giam shunt & phdi

TKNT tu thé nam sép 14 lam giam shunt va diéu chinh ty 1¢ thong
khi/tudi mau (VA/Q). Vi tudi méau cac ving phdi khong bi anh huong khi
thay ddi tu thé bénh nhén tir nim ngira sang nam sip nén tic dung cla tu
thé ndm sip 1én sy twong xtmg ciia VA/Q 14 do sy tai phan b vé thong khi.
1.3.3. T thé nam sép 13 mdt chién hrgc bao vé phdi

Tu thé ndm sép lam phan bd déng bd hon vé mat do phéi, shunt
trong phoi, thong khi phdi va ap luc xuyén phdi. Vi wu diém do, tu
thé nam sép s& chuan bi cho phdi d& bi cing gian (strain) khi thd may
va phan bd ap luc (stress) ddng bd hon & cac vung phdi, 1am giam
VILI. Hién tugng dong mé duong thd nho theo chu ky va ting thong
khi duoc giam di & nhom bénh nhan nam sap duge dit PEEP cao.
TKNT tu thé ndm sdp c6 thé lam giam tinh trang gidn phé nang qua
mirc va dong mo phé nang xep theo chu ky thg, lam giam san xudt
cytokines viém.
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Chuong 2
POI TUQONG VA PHUONG PHAP NGHIEN CUU

2.1. POI TUQNG NGHIEN CU'U

Céac bénh nhan ARDS duoc diéu tri tai khoa Cép ctru va khoa Hdi
stre tich cyc bénh vién Bach Mai tir thdng 11/2013 - 10/2016.

2.1.1. Tiéu chuén lya chon bénh nhin

* Theo dinh nghia Berlin vé ARDS niam 2012.

- Thoi gian: Xay ra cap tinh, trong vong 1 tuan ciia bénh hodc cac
triéu chirmg h6 hap ning 1én hay méi xuat hién.

- Hinh 4nh X quang phdi: md lan toa hai phéi khong do tran dich
hay xep phoi.

- Suy hé hip khong do suy tim hay qua tai dich. Siéu am tim dé loai
trir pht phdi cap huyét dong néu khong co yéu tb nguy co.

* Bénh nhan dugc TKNT theo ARDS Network trong vong 12 - 24
gi0 ma oxy mau khong cai thién: Ty 1¢ PaO,/FiO, < 100 mmHg hodc
Pa0,/FiO, < 150 mmHg nhung c6 xu hudng tiép tuc giam voi PEEP >
5 cmH,0, FiO; > 60%.

2.1.2. Tiéu chuén loai trir bénh nhin

- Bénh nhan dusi 16 tudi.

- Gia dinh bénh nhan khong dong ¥

- Bénh nhan c6 chéng chi dinh véi tu thé nim sap:

* Chéin thuong: so ndo, cot séng, ham mat.

» Gay xuong chau, xuong suon, méi phau thuat ving bung, nguc.

* Sbc hoic loan nhip tim nang de doa tinh mang (bénh nhan da
dugc dung thudc vn mach nhung HATB < 65 mmHg).

= Bénh nhan dang loc mau lién tuc.

® Phu nit ¢6 thai.
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2.2. PHUONG PHAP NGHIEN CUU
2.2.1. Thiét ké nghién ctru:

Nghién ctru tién ciru, can thiép, tu chung.
2.2.2. Chon miu nghién ctru

- Phwong phdp chon mdu: Chon miu thuan tién

- C¢ mdu: Tinh ¢ mau cho thay doi gia tri trung binh cia
Pa0,/FiO, sau TKNT tur thé nim sp ngay thir nhét.

Theo nghién ctru cua Guerin (2013) PaO,/FiO, trudc khi bénh nhan
nam sép 1a 100 + 30 mmHg.

Pa0,/FiO, dy kién dat dugc sau TKNT tu thé nim sip ngay thi
nhit trong nghién ciru cua chung toi 13 125 mmHg (ting 25%).

- Cong thirc tinh cé méu:
2

1= Z(ap) .

(= 1)

Trong do:

n 14 ¢& mau nghién ctru.

o 12 do 1éch chuan theo nghién ctru ctia Guerin (o = 30).

1o 1a PaO,/FiO, trudc khi nam sip theo nghién ciru ciia Guerin (po
=100).

i 12 PaO,/FiO, du kién dat dugc sau TKNT tu thé nim sip ngay
thtr nhat theo nghién ctru cua ching t6i (n= 125).

o 14 x4c suat mac phai sai 1am loai I, lay o = 0,05.

B 1a xac suat méic phai sai 1am loai II, 1y B = 10%.

Tra bang ta dugc gia tri cua Z(Zay p=10,5

Tinh dugc n = 31. Vay ¢& miu trong nghién ctru ciia chiing t6i tdi
thiéu l1a 32 bénh nhan.



Tur thang 11/2013 - 10/2016 ching tdi lya chon dugc 42 bénh nhan
ARDS thoéa mén cic tiéu chuan lya chon va loai trir. Trong d6 32 bénh
nhan dugc diéu trj tai khoa Cap ciru va 10 bénh nhén tai khoa Hdi sirc
tich cuc bénh vién Bach Mai
2.2.3. Tién hanh nghién ciru:

Céc bénh nhan thudc ddi twong nghién ciru duoc kham 1am sang,
lam cac xét nghiém, diéu tri va theo ddi, danh gia két qua diéu tri, cac
tac dung khong mong mudn...
2.2.3.1. Thong khi nhan tao

* Bénh nhdn dwogc thong khi nhdn tao theo ARDS Network

Cai dit thong sb may tho:

- Phuong thitc thé: VCV, PCV, PRCV

- Vt myc tiéu 6 ml/kg PBW. Diéu chinh tir 4 - 8 ml/kg PBW dé duy
tri pH mau va Pplateau muc tiéu.

- Cai dat tan sb tho theo thong khi phat cta bénh nhan (f < 35
lan/phit)

- Cai dat LE tir 1:1 dén 1:3

- Cai dit PEEP va FiO, theo bang huéng dan ctia ARDS - Network

PEEP| 55|18 (8 ]10(10|10(12]14(14|14|16|18|18-24

FiO, [0.3(0.4/0.4|0.5/0.5|/0.6(0.7/0.7|0.7]0.8(0.9(0.9/0.9] 1.0

- Muc tiéu can dat:

+ SpO, tir 88 - 95% hay PaO, tir 55 - 80 mmHog.

+ pH méau bM tr 7,25 - 7,45.

+ Pplateau < 30 cmH,0.

*Bénh nhéin dwoc mé phéi véi mirc CPAP 40 cmH,0 trong 40
gidy trong trwong hop khong cé chéong chi dinh nhw tran khi mang
phéi, tut huyét dp.
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2.2.3.2 Qui trinh TKNT tur thé nam sdp

- Thoi diém thue hién: Sau TKNT theo ARDS Network 12 - 24
gio ma khi mau khong cai thién, ty 1€ PaO,/FiO, < 100 mmHg hoac
Pa0,/FiO, < 150 mmHg nhung c6 xu hudng tiép tuc giam voi PEEP >
5 cmH,0, FiO, > 60%.

- Thoi gian TKNT tu thé nim sip: Duy tri 16 - 17 gio/ngay khi
oxy mau cai thién (PaO,/FiO, tang trén 20 mmHg so voi trude khi
nam sip) va khong c6 tai bién nguy hiém.

Néu sau nim ngira 6 gio ma ty 16 PaO,/FiO, < 150 v6i PEEP < 10
cmH,0, FiO, < 60% thi tiép tuc cho bénh nhan TKNT tu thé nim séip
lan thr 2 hogc 3...

- Dirng TKNT tw thé nam séip:

+ Khi bénh nhan khéng dap mg véi tu thé nim sap: oxy méau
khong cai thién sau ndm sdp 6 gio. Cac bénh nhan nay duoc chuyén
sang tu thé nam ngira va tiép tuc thd may nhu khi ndm sip.

+ Khi ¢6 tai bién nguy hiém nhu: tic, tuét NKQ, ngimg tudn hoan,
tut HA (HATB < 60 mmHg sau khi da ting liéu thudc van mach ma
khong dap tng). Cac bénh nhan nay dugc chuyén vé tu thé nim ngira
va xir tri cac tai bién xay ra nhu: cip ctru ngimg tuan hoan, dat lai noi
khi quan, m& mang phdi dan Iuu khi...

+ Bénh nhan khong con chi dinh: Sau khi bénh nhan chuyén tir ndm
sdp sang nam ngira 6 gio ma PaO,/FiO, > 150 véi PEEP < 10 cmH,0,
FiO, < 60%.

- TKNT trong khi bénh nhan nam sip:

+ Bénh nhén tiép tuc dugc duy tri TKNT theo ARDS Network nhu
khi nam ngira.

+ Bénh nhan dugc mod phdi véi CPAP 40 cmH,O trong 40 giay,
tuong ty nhu khi ndm ngura.
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2.2.4. Thu thip cAc chi s6 nghién ciru
2.2.4.1. Céc théng s6 chung

-Tudi, gidi, chiéu cao, can nang.

~Thoi gian TKNT tu thé nam sp trong ngay.

- S6 ngay TKNT tu thé ndm sip.

-Piém APACHE II, diém SOFA, diém ton thwong phdi LIS

- Két qua diéu tri.
2.2.4.2. Thay déi oxy mdu va co hoc phéi

- Thoi diém do céc chi s6 nghién ctru: Trude khi TKNT tu thé nim
sdp 1 gio; sau nam sip 1 gid, 6 gio, 12 gid, 16 gid; sau khi bénh nhan
nam ngua tro lai 6 gio.

- Thay d6i oxy mau: Do bdo hoa oxy mau (SpO,), &p luc riéng
phan oxy trong mau dong mach (Pa0,), ty 1& PaO,/FiO,, ty 1& BN cai
thién oxy mau.

- Céc thong sb vé& co hoc phdi: Tai mdi thoi diém nghién ctru, cac
thong s6 vé co hoc phdi duoc do 3 lan lién tiép, mdi lan céch nhau 60
gidy, sau do l4y gia tri trung binh: Ap luc cao nguyén (Pplateau), d0 gidn nd
phdi tinh (Compliacegyic), ap luc dinh dudng thd (PIP), ap luc trung binh
dudng thd (Pmean), &p lyc diéu khién (Driving Pressure)
2.2.4.3. Cdc tai bién lién quan dén TKNT tw thé nam sdp:

- Tai bién lién quan dén huyét dong: Cac chi sé6 PiCCO (cung
luong tim, chi s6 tim, téng thé tich cubi tdm troeong...), tut HA khi
HATB < 60 mmHg, loan nhip tim, ngirng tim.

- Tai bién lién quan dén ho hip: tran khi mang phdi, xep phéi.

- Tai bién lién quan dén tiéu hoa: non, xuét huyét tiéu hoa...

- Tai bién lién quan dén thay doi tu thé: Tac hay tudt catheter, tic
hay tudt dng ndi khi quan, phu né mit, ton thuong da do ty dé.
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2.2.5.Xir 1y s6 liéu
Céc bién phan loai dugc trinh bay dudi dang ty 1& phan trim. Céac
bién lién tuc dugc tinh gia tri trung binh, d6 1éch, trinh bay dudi dang X
+ SD (néu sb liéu phan bd chudn) hodc trung vi, khoang tir phan vi néu
phéan bd khong chuan. So sanh trude - sau sir dung t ghép cap néu phan bd
chuan va Wilcoxon néu s liéu phan b khong chuan. Su khac biét co y
nghia théng ké v6i p < 0,05. Tim hiéu su trong quan giita ci thién oxy
méu va do gidn no phoi bang phuong trinh twong quan tuyén tinh.
Chwong 3
KET QUA
Nghién ctru tir thang 11/2013 dén thang 10/2016, c6 42 bénh nhan
ARDS dugc thong khi nhan tao tu thé ndm sip (32 bénh nhan tai khoa
Cép ctru va 10 bénh nhan tai khoa Hoi stre tich cuc) Kkét qua thu duoc
nhu sau:
Tudi trung binh ctia bénh nhén 1a 46,7 £ 17,4, th?ip nhat 1a 16, cao
nhét 12 68. Ty 1& bénh nhan nam 13 76,2%.
3.1. Dic diém bénh nhan truée khi TKNT tu thé nam sép
Bang 3.1. Pic diém bénh nhan truée khi TKNT tw thé nam sip

Pic dibm (ﬁ * 452[))
Tan s tim (1an/phut) 116,9 + 16,4
HATB (mmHg) 82,1+91
Apache Il 221+14
pH 7,39+0,1
PaCO, (mmHg) 456 £ 154
PaO, (mmHg) 71,1+24,1
PaO,/FiO, (mmHg) 929 %277
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Nhdn xét: Truéc TKNT tu thé nam sap, cac BN c6 tinh trang 1am sang
ning v6i Pa0,/Fi0, 13 92,9 + 27,6 va diém Apache 1114 22,1 + 1,4,

3.2. Thay d6i oxy mau va co hoc phoi trong TKNT tu thé nim sip
3.2.1. Ap lyc riéng phin oxy trong mau dong mach (PaO,)

200
117,4+46,4
o 1501 100,3£35.9  94,1434,7 g5 14321 98,4+26,5
g 100 | 711241 I {
)
S 20 1 * * * * *
0 ‘ ‘ ‘
Trudce NS NS 1h NS 6h NS 12h NS 16h  N&m nglra 6h

(*): p < 0,01 so v&i trwde khi ndm sap
Biéu do 3.1. Thay déi ap luc riéng phan oxy trong mau déng mach
Nhén xét: PaO, tang 1én sau khi bénh nhan nim sap 1 gio voi p < 0,01 (95%
Cl 10,6 - 41,9). Sau khi bénh nhan nim ngira tré lai 6 gid thi PaO, van cao
hon so véi trude khi nam sép voi p <0,01 (95% CI 12,5 - 36,3).
3.2.2. Thay ddi ty 1¢ PaO,/FiO,

300 -
@ 170,9+40,2
E 154,3453,3 154,9454,4
£ 200 123,3:39,2 134,6445,2
o 92,9+27,7
<
g 100 |
o * * * * *

O T 1

T
Trudc NS NS 1h NS 6h NS 12h NS 16h  N&m nglra 6h

(*): p < 0,01 so v&i trwée khi ndm sap
Biéu db 3.2. Thay déi ty 1& PaO,/FiO,



14

Nhdn xét: PaO,/FiO, ting 1én sau ndm sap 1 gio (p < 0,01) va tiép tuc cai
thién trong nhimg gio tiép theo. Khi bénh nhan nim ngira tré lai 6 gio thi
PaO,/FiO, giam di nhung van cao hon mttc ban dau (p < 0,01).

3.2.3. Ty 1¢ bénh nhén c6 cai thién oxy mau khi nim sip

u Cai thién oxy

9

(21,4%) Khéng cai thién oxy

Biéu dd 3.3: Ty 1¢ bénh nhan c6 cai thién oxy mau
Nhdn xét: Co 33 bénh nhan chiém 78,6% cé cai thién oxy mau khi
nam sip (PaO,/FiO, ting trén 20 mmHg so véi trude khi ndm sip).
3.2.4. Thay d6i ap luc cao nguyén khi bénh nhan nim sap

107 284539 270138 275+3,9 26,939 258:39 27,435
Tl S S S S
T
£ 20 - I I
L * * *
® 10 -
3
[}
_Q 0 T T 1
a TruocNS NS1h  NS6h  NS12h NS 16h N&m nglra 6h

(*): p < 0,01 so véi trwdc khi ndm sap
Biéu d6 3.4. Thay doi 4p luc cao nguyén khi bé¢nh nhan nim sip
Nhén xét: Ap luc cao nguyén (Pplateau) giam di sau khi bénh nhan
nam sap 12 gid so véi trude khi nam sip véi p < 0,01 (95% CI 0,6 -
2,2). Sau khi bénh nhan nim ngira tr& lai 6 gio thi Pplateau van cao
hon so v6i trude khi nam sap véi p < 0,01 (95% CI10,3 - 1,7).
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3.2.5. Thay déi d9 gidn né phdi tinh khi bénh nhin nim sip

40 -
244+48  249t42 253153 2094l 274x41 264:45

s 1 1 +—+1
o~
T I I I I I
3 * * *
-
8 10 -
3

O,

| Trwde NS | NS 1h NS 6h NS 12h NS 16h Ném nglra 6‘h
(*): p < 0,01 so v&i trwdre khi ndm sap

Biéu d0 3.5. Thay d6i 9 gidn né phdi tinh khi bénh nhan nim sap
Nhdn xét: Sau khi bénh nhan nam sép 12 gio thi d6 gidn né phdi tinh
tang 1én voi p < 0,01 (95% CI 1,3 - 2,5). Khi bénh nhan nim ngta tré
lai 6 gio thi 6 gidn nd phdi giam di nhung van cao hon so vdi trude
khi ndm sdp véi p < 0,01 (95% CIL 1,4 - 2,7).
3.2.6. Twong quan giira dd gisin né phdi tinh va PaO, /FiO,

0071 y=5288X+2,15 r=0,52
p<0,01
250
F
£
E 200 o o
o (=3
o ° -
; (=] =
2 150 > o oo o .
= <
(=]
o -] o
100 o = a © oo o
(=3
L=
S50 T T T T T
15 20 25 30 35 40

Compliance {(mlfemHz0)
Y 1a ty 1& PaO,/FiO,, X 1a d6 gidn nd phéi (Compliance)
Biéu db 3.6. Twong quan giira PaO,/FiO, va dd gidn né phdi tinh
Nhén xét: Sy cai thién d gidn nd phdi tinh c6 twong quan tuyén tinh véi
ty 1& PaO,/FiO, trong TKNT tu thé ndm sap véi r= 0,52, p <0,01.
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3.3. Mijt sb tai bién khi TKNT nam sip
3.3.1. Tai bién lién quan dén huyét dong
3.3.1.1. Tan s6 tim (lan/phit)

150 p >0,05

5

=

= 100 -
~«(O < — < © ~

= © = © e &

= — — — —

E H + H i H

- [o0) (90) o
« 50 - 2 [T} T} ™ :

»n = = = — —

pd 3 < — = a4
~(S

-

0 T T T .
TruscNS NS 1h NS 6h NS12h NS 16h N&m ngira 6h

Biéu d6 3.7. Thay doi tin s6 tim khi bénh nhin nam sap
Nhdn xét: Tan sd tim cta bénh nhan thay d6i khong co ¥ nghia thong
ké trong TKNT tu thé ndm sap. Khong c6 bénh nhan nio bi ngimg tim
hodc nhip tim qua nhanh.
3.3.1.2. Huyét dp trung binh (mmHg)

120 -
p = 0,05
= 90
I
£
£ 60 3 Z 5 o ;
|E_D o o E + +
< © © pc s :
T 30 1 oroi %" 8 8 ©
O T T T
Trwdc NS NS 1h NS 6h NS 12h NS 16h N&m nglra 6h

Biéu db 3.8. Thay ddi huyét 4p trung binh khi bénh nhan nim sip
Nhan xét: Huyét ap trung binh ludn 6n dinh trong khi TKNT tu thé nam
sép. khong c6 bénh nhan nao bi tut huyét ap khi TKNT tu thé nam sap.
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3.3.2. Tai bién trao nguoc dich da day
Trao nguwoc dich da day

= Khéng trao nguwoc

Biéu d6 3.9. Trao nguoc dich da day
Nhdn xét: Co 7 bénh nhan bi trao ngugc dich da day sau khi bom sita
chiém 16,7%.
3.3.3. Tai bién do thay ddi tu thé
Bdng 3.2. Tai bién khi do thay doi i thé

Tai bién n Ty 18 %
Phu né mat 2 4.8%
Tudt catheter TMTT 1 2,4%

Nhdn xét:
— (6 2 bénh nhan bi phu né nhe & mat chiém 4,8%.

— (6 1 bénh nhan bi tudt catheter tinh mach trung tam chiém 2,4%.
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Chuong 4
BAN LUAN

4.1. Pic diém bénh nhan truée khi TKNT tu thé nam sép

Céc bénh nhan (BN) déu c6 tan sd tim ting nhung HATB trong
gidi han binh thuong mac du c6 12 BN phai st dung thudc van mach
tir truée khi TKNT tu thé ndm sip. BN c6 suy hd hap véi ty 18
Pa0,/FiO, 1a 92,9 + 27.,6; thip hon so voi nghién ctru ciia Guerin
(2013) 14 100 + 30 (bang 3.1). Piém Apache II cta bénh nhén 1a 22,1
+ 4,1 cho thay cac bénh nhan & trong tinh trang kha ning.

4.2. Thay doi oxy mau va co hoc phoi khi bénh nhan niam sip
4.2.1. Ap lyc riéng phén oxy trong mau dong mach (Pa0,)

Khi xét vé thay d6i PaO, ¢ cac bénh nhan nghién ctru, chung t6i
thiy PaO, trudc khi bénh nhan nam sip 1a 71,1 + 13,5 mmHg. Sau khi
bénh nhan ndm sdp 1 giod thi PaO, ting 1én 100,3 + 18,6 va sy cai thién
ndy ¢ ¥ nghia thong ké & muc p < 0,01 (biéu do 3.1). Trong khi bénh
nhén nam sap, mic du FiO, dugc giam di nhung PaO, van cao hon so véi
trudc khi nim sép véi p < 0,01. Khi bénh nhan nam ngira trd lai 6 gio thi
PaO, giam xubng nhung van & muc 98,1 + 14,7 cao hon so véi trudc khi
bénh nhan nam sip v6i p < 0,01. Nhu vay, TKNT tu thé nam sip lam cai
thién oxy mau mot cach rd rét. Két qua nay ciia chung toi ciing phii hop
voi nghién ctru ciia Mancebo va hau hét cac nghién ctru dp dung TKNT
tu thé ndm sép trén bénh nhan ARDS.

4.2.2. Thay dbi ty 18 PaO,/FiO,

Sau khi chuyén BN tir tu thé ndm ngira sang tu thé nim sép 1 gio
thi oxy mau duoc cai thién dan. Trudce khi nam sap thi ty 1& PaO,/FiO,
1a 92,9 + 27,7. Sau khi bénh nhan ndm sip 1 gio thi PaO,/FiO, ting
[&n 123.3 + 39,2 voi p < 0,01 va tiép tuc cai thién trong khi bénh
nhan nam sap (biéu dd 3.2). Sau khi chuyén bénh nhin vé tu thé
nam ngta 6 gio thi ty 16 PaO,/FiO, c¢6 giam di nhung vin cao hon
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so voi ban dau (p < 0,01). Két qua nghién ctru cua ching t6i ciing
twong tu nghién ctiru cua Mancebo va cdng su, cac BN nam sép thi
Pa0,/FiO, mau ting cao hon so véi nhém nam ngira véi p < 0,001.
4.2.3. Ty 1€ BN c0 ci thién oxy mau:

Ty 1é BN c6 cai thién oxy méau chiém 78,6% (PaO,/FiO, tang lén
trén 20 mmHg so v&i trude khi nam sip), twong tw nghién ciu cua
Taccone va mot sb tac gia khac. Nguyén nhan cua cai thién oxy mau
khi BN nam sép 1a do ting huy dong phé nang ¢ ving phéi phia lung
lam ting kha ning trao doi khi. Pic biét 1a sy dong bo vé ty 18 thong
khi va tudi mau (V/Q) & cac viung phéi khi BN nidm sdp. Trong nghién
ctru ciia chiing toi c6 9 BN (21,4%) khong cai thién oxy mau khi nam
sdp. Tuy nhién oxy mau cta cac BN nay ciing khong bi giam di so véi
truée khi nam sép (biéu d6 3.3). Viéc cai thién oxy mau s& gitp giam
ndéng do oxy trong khi thd vao (FiO,), tir d6 ciing ¢6 tac dung lam
giam xep phoi.

4.2.4. Thay dbi ap luc cao nguyén

Két qua ¢ biéu dd 3.4 cho thay sau khi BN nam sép 12 gid thi
Pplateau giam tir 28,4 + 3,9 xudng 26,9 + 3,9 véi p < 0,01 (95% CI 0,6
- 2,2). Khi BN nim ngira tr¢ lai 6 gio thi Pplateau 1a 27,4 + 3,5
cmH,0, van thép hon so véi ban dau véi p <0,01 (95% CI1 0,6 - 2,2).
Két qua nay tuong tu nghién ctru ciia Nakos trén 20 BN ARDS thi
thdy 4p luc cao nguyén giam di khi nam sép 12 gio véi p < 0,01 va
tiép tuc giam sau khi BN nam ngira tro lai. Ap luc cao nguyén phu
thuoc vao thé tich thong khi, cai dat PEEP, sy dan hoi cia phdi va
thanh nguc. Vi vay tu thé ndm sdp tuy co lam giam do gidn nd cua
thanh nguc do dé ép xudng mit giudng nhung do co cai thién vé thong
khi phé nang va ting do gidn nd ciia phoi, dong thoi cai thién oxy mau
nén giam duoc PEEP. Do d6 khi BN nam sép thi 4p luc cao nguyén

khong tang lén ma con giam di.
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4.2 5. Thay d6i d9 gian né phdi tinh

Do gidn nd phoi tinh (static compliance) duoc ting 1én sau khi
BN nam sép 12 gio, tir 24,4 + 4,8 1én 26,9 + 4,1 voi p < 0,01 (95% CI
1,3 - 2,5). Khi BN nam ngira tro lai 6 gid thi do gidn né phdi c6 giam
di 12 26,4 + 4,5 nhung van cao hon mirc ban du véi p < 0,01 (95% CI 1,4
- 2,7) (biéu d6 3.5). Nghién ciru ctia Nakos ciing cho thay d6 gidn né phoi
tang lén khi BN nam sap va tiép tuc ting sau khi BN nam ngira trd lai (p <
0,05). Piéu nay 14 do tu thé ndm sdp lam cho ving phdi phia lung duoc
giai phong khoi su dé ép cua trong luc, trung thit va cac tang trong o
bung, dong thoi lam ting bai xuét dich va ting huy dong phé nang nén
lam cho d¢ gian nd cua phéi duoc cai thién.
4.2.6. Twong quan giira dd giin né phdi tinh va PaO,/FiO,

Khi tim hiéu méi twong quan giita su cai thién cua do gidn nd phdi
v6i ty 16 PaO,/FiO, chiing toi thiy c6 mdi twong quan tuyén tinh theo
phuong trinh Y = 5,288X + 2,15 (Y 1a ty 1€ PaO,/FiO,, X la do gian
n6 phdi) véi r = 0,52; p < 0,01 (biéu dd 3.6). Két qua cua chung toi
cling phit hop v6i nghién ciru ciia Lé Pire Nhén, d6 gidn nd phdi tinh
¢6 twong quan tuyén tinh voi ty 1& PaO,/FiO, r = 0,6; p < 0,001.
Nghién ctru ciia Nguyén Minh Nghia ciing cho thiy d6 gidn né coa
phdi c6 lién quan tuyén tinh vai ty 16 PaO,/FiO,, r = 0,568; p < 0,01.

Gattinoni va mot sé tac gia khac ciing cho rang co ché ting oxy
méu trong TKNT tu thé ndm sdp 1a 1am giam shunt va cin bang ty 16
thong khi/tudi mau (VA/Q). Vi tudi méau cac ving phdi khong bi anh
hudng khi thay d6i tu thé bénh nhén tir nim ngira sang nim sép nén
tac dung cua tu thé nam sip 1én su tuong xing ciia VA/Q 1a do su ti

phan b vé thong khi.
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4.3. Tai bién lién quan dén TKNT tu thé nam sap:
4.3.1. Tai bién lién quan dén huyét dong
4.3.1.1. Tan s6 tim

Két qua ¢ biéu d0 3.7 cho thiy trong qua trinh TKNT tur thé ndm
sdp thi tan sb tim ludn on dinh, thap nhat 1a 72 lan/phat, cao nhat 1a
143 lan/phat, trung binh khi bénh nhan nim sip 1a 114,9 £ 16,4
lan/phut. Ching tdi khong gap tai bién nguy hiém nao nhu loan nhip tim,
nglmg tim trong khi thay doi tu thé va khi bénh nhan nam sép. Két qua
nghién ctru cua chung t6i ciing trong tyr nghién ctru cua Pelosi, tan sb tim
khong thay d6i & cac thoi diém trude, trong va sau ndm sa"ip, lan luot 1a
111 +24; 115 + 23 va 116 + 14 lan/phat. Nghién ctru ctia Guerin (2004)
cho thay khong c6 su khac biét vé tai bién nhip tim cham duéi 30 lan/phit
gitra hai nhém nam sép va ndm ngira (1,41% va 1,39%). Tuong tu thi ty
1¢ bénh nhan nging tim ¢ hai nhém 1a 1,51% va 1,7% (p > 0,05). Tuy
nhién tan sb tim cling con phu thudc vao mat ) yéu td khac nhu bénh
nhén c6 sot hay c6 thiéu dich khdng... Sy duy tri 6n dinh cia tan sé tim
trong TKNT tur thé sap phan nao cho thy tan s6 tim khong bi tac dong
nhiéu béi tu thé bénh nhan ndm sip.
4.3.1.2. Thay déi huyét dp trung binh

Két qua nghién ctru vé thay dbi huyét ap trung binh (HATB) dugc
trinh bay & biéu d6 3.8. HATB cuia bénh nhan trudc khi nam sip 1a
82,1 + 11,2 mmHg. Trong khi bénh nhan nim sip, HATB luén duoc
duy tri 6n dinh ¢ mirc 80 - 85 mmHg, thap nhét 1a 63 mmHg, cao nhat
1a 107 mmHg. Trong s6 42 bénh nhan nghién ctru ciia ching t6i thi ¢6
12 bénh nhan (28,6%) phai dung thudc van mach tir truéc khi ndm sip
nhung trong qua trinh bénh nhan nam sap ciing khong phai diéu chinh
nhidu vé liéu lugng thudc van mach ma HATB van duoc duy tri on
dinh. Theo nghién ctru ctia Jozwiak thi HATB con tang & nhom bénh
nhén nam sép c6 tang CI va c6 xu hudng ting & nhém khong 6 ting CI.
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4.3.2. Tai bién lién quan dén tiéu h6a

Chting t61 gap 7 bénh nhan (14,7%) bi trao ngugc sau khi bom sira
qua thong da day (biéu d6 3.9). Chiing t6i khic phuc tai bién nay bang
cach nang cao dau givdong 30° sau d6 truyén sira qua thong da day véi
tdc dd cham. Nguyén nhan co thé do tu thé ndm cta bénh nhan, déng
thoi cac bénh nhan lai duoc sir dung thudc an than va gidn co. Nghién
clru ctia Reignier thi thiy bénh nhan nam sip co thé tich dich da day
ton du nhiéu hon nhém bénh nhan nam ngira voi p < 0,01. Vi vay thé
tich dinh dudng qua théng da day & nhom bénh nhan nam sap thap hon
nhom nim ngira. Nhom bénh nhan ndm sép ciing bi trao nguogc nhiéu
hon nhém nim ngira (p < 0,001). Do d6 tac gia cho rang nén str dung
thudc (Prokinetic) gitip bénh nhén tiéu hoa tot hon hogc dit théng qua
mon vi va cho bénh nhan nam dau cao dé han ché trao ngugc. Reignier
ciing cho rang khi nidng ddu bénh nhén cao 25° cung vdi st dung
Erythromycin va truyén nho giot sita qua thong da day thi s& lam giam
tai bién trao nguoc & bénh nhan.

4.3.3. Tai bién do thay ddi tu thé
4.3.3.1. Phii né mdt khi bénh nhdn nam sdp:

Trong nghién ctru ciia chiing toi ¢6 2 bénh nhan bi phi né nhe &
mit chiém 4,8% (bang 3.2). Khi ching t6i chuyén bénh nhan lai tu thé
nam ngira thi hét phi né dan. Nghién ctru cua Gattinoni ¢4 ty 1¢ bénh
nhan bi phii né mat 1a 29%, cac ton thuong nay ciing nhanh chong hét
di khi chuyén bénh nhan vé tu thé nim ngura. Vi vy theo khuyén céo
ctia cac nha nghién ciru, chiing t6i han ché tai bién nay bang cach thay
doi tu thé mat bénh nhan quay sang 2 bén mdi 3 gio/lan, dong thoi 16t
cac gdi mém & dudi nhimg ving bi ty dé nhu mat, nguc, hong va cang

chan dé han ché t6n thuong do ty dé.
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4.3.3.2. Tuot catheter tinh mach trung tam

Trong nghién ctru cia chiing t6i c6 1 bénh nhan bi tudt catheter tinh
mach trung tdm chiém 2,4% khi thay dich truyén nhung dugc phat
hién va dat lai kip thoi (bang 3.2). Nghién ctru ctia Gattinoni (2001) c6
ty 1&¢ bénh nhan bi tudt catheter 1a 0,7%. Con trong nghién ctu cua
Taccon (2009) 1a 14,7%. Dé tranh cac tai bién tudt catheter va cac
dudng truyén néi chung thi trude khi thay doi tu thé bénh nhéan can cb
dinh chic catheter ciing nhu dng ndi khi quan va cac dau ndi cia day
méy thd. Khi thay doi tu thé thi kéo bénh nhan vé bén c6 dit catheter
dé khi cho bénh nhan nam sip thi catheter khong bi cudén vao nguoi
bénh nhan. Dong thoi khong dé cho cac day nay bi ciang khi thay doi
tu thé va cham soc bénh nhén.
4.3.3.3. Cdc tai bién khdc

Chung t6i ciing khong gip trudng hop nao bi tic hay tudt dng noi
khi quan khi TKNT tu thé nim sép. Day 14 tai bién it khi x4y ra nhung
lai 1a tai bién nguy hiém c6 thé giy tir vong cho bénh nhan nén di
dugc nhiéu tac gia dé cap dén. Nghién ctru ctia Guerin (2004) cho thay
khong c6 su khac biét vé ty 1€ tudt ndi khi quan & nhom nam sép va
nam ngira (0,76% so véi 0,91%) nhung ty 1& tic ndi khi quan & nhom
bénh nhan nam sip cao hon nhom nam ngira 1a 0,59% so véi 0,23% (p
= 0,02). T4c gia ciing cho ring cac nhin vién can chu y theo ddi dé
han ché tai bién xay ra.

Trong cac bénh nhan nghién ciru ctia chiing t6i c6 2 bénh nhan phai
mé khi quan (4,8%), tuong tu nghién clru cua Guerin va cdng su
(2013) cting ¢6 3,8% bénh nhan dugc md khi quan. Tuy nhién ching
t6i ciing khong gip kho khian gi khi thyc hién TKNT tur thé nam sap va
khi htt ddm cho bénh nhan. trude khi ndm sip va diéu nay ciing khong
anh huong t6i két qua ciia TKNT tur thé ndm sp.
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KET LUAN

Nghién ctru 42 bénh nhan ARDS duoc théng khi nhan tao tur thé nim
sap tir thang 11/2013 dén thang 10/2016 chung t6i rut ra két luan:

1. Thay d6i oxy mau va co hoc phoi ciia thong khi nhan tao tu thé
niam sap:

- Thong khi nhén tao tw thé nam sip cé tdc dung cdi thién oxy mdu:

+ Ty 1€ bénh nhén c6 cai thién oxy méau la 78,6%.

+ Ty 1é PaO,/FiO, ting 1én ngay sau bénh nhan nam sp 1 gio va
tiép tuc cai thién trong cac gid tiép theo (p < 0,01). Khi bénh nhan nim
ngira tré lai 6 gio thi PaO,/FiO, ¢ giam di so v6i khi nam sip nhung
van cao hon mirc ban dau véi p < 0,01.

+ FiO,va PEEP duoc giam dan khi TKNT tur thé nam sép véi p < 0,01.

- Thong khi nhén tao tw thé nam sép lam cdi thi¢n co hoc phéi:

+ Ap luc cao nguyén giam di khi bénh nhan nam sép va sau khi
bénh nhan ndm ngira trd lai 6 gio véi p < 0,01.

+ Do gidn no phdi tang 1én khi bénh nhan nam sip va sau khi bénh
nhan nim ngira trd lai 6 gio voi p < 0,01.

2. Mt s tai bién khi thong khi nhan tao tw thé nim sip:

- Khong gip tai bién nguy hiém nhu: tut huyét ap, ngimg tim, tic
hay tudt éng noi khi quan.

- Mot s6 tai bién gip phai khi thong khi nhan tao tu thé nim sap:

+ Bénh nhan bi nén sau khi bom sita chiém 16,7%.

+ Bénh nhan bi phu né mit do ty d¢ chiém 4,8%.

+ Bénh nhén bj tudt catheter tinh mach trung tim chiém 2.,4%.

KIEN NGHI

Dé xuat trién khai thong khi nhan tao tu thé niam sip trong diéu trj
bénh nhan ARDS muc d6 nang. Pay 1a phuong phap hd trg nham cai
thién oxy mau va co hoc phoi, tir d6 nang cao hiéu qua trong diéu tri
bénh nhan ARDS.

Tiép tuc nghién ctru véi ¢& miu 16n hon vé hiéu qua cia thong khi

nhan tao tu thé niam sap trong diéu tri ARDS.
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INTRODUCTION

Acute respiratory distress syndrome (ARDS) is a common,
devastating clinical syndrome with the mortality proportion from 40 -
60%. A characteristic feature is the diffuse injury alveolar capillary
membrane causing refractory hypoxemia. Mechanical ventilation
(MV) with low tidal volume (Vt) and recruiment maneuvers are
currently basic methods in treating ARDS. Prone ventilation in
ARDS patients was firstly applied by Piehl since 1976. Many studies
has shown that prone ventilation improved oxygenation in 70-80% of
the cases and reduced ventilator induced lung injury (VILI). Guerin's
research showed that prone ventilation reduced 28 day mortality from
32.8% to 16%. But the benefits and risks of prone position is still
controversial. So we conducted this study with title: “Study on the
change of oxygenation and lung michanics during prone vetilation on
patients with acute respiratory distress syndrome”. We aim at:

1. To evaluate the change of oxygenation and lung michanics
during prone vetilation on patients with acute respiratory
distress syndrome.

2. To identify complications occurring during prone ventilation
for the patients with acute respiratory distress syndrome.

*The necessity of the study

Acute respiratory distress syndrome (ARDS) is common in
Emergency Department and Intensive Care Department with high
mortality rate. Pathological characteristic of ARDS is the diffuse
damage of the alveolar capillary membrane. The consequence is
severe and refractory hypoxemia due to diffuse lung injury,
stretching the alveoli in the ventral and collapse in the dorsal when
the patient in supine position. Prone ventilation plays a role to reduce
overdistension of alveoli in the ventral and open alveoli in the dorsal
region. On the other hand, it improves ventilation-perfusion ratio
(VA/Q) matching. Thereby prone position improves oxygenation and



the lung mechanics. However, prone position has not yet been
applied and might bare several complications such as cardiac arrest,
hypotension, unintended extubation, catheter removement, vomiting
and compressed sore etc... Therefore attention shoud be paid during
change the position of patients and the complications should be
managed in timely manor.

* The new contribution of the study

In Vietnam, this is the first time we applied prone position on
patients with ARDS. 42 patients was recruited and we found that
prone ventilation improved oxygenation quickly. It was seen
improved in the first hour and continued to improve during the next
hours (p < 0.01). The percentage of patients with improved
oxygenation was 78.6%. Lung mechanics was also improved in
favorable trend. Plateau pressure decreased and the static lung
compliance of the lungs increased when the patient was lying on
prone position and after returning the patients to supine position 6
hours. Common complications include vomiting, mild swelling of the
face. Serious complications such as cardiac arrest, unintended
extubation had been seen. Prone ventilation was implimented neither
complicated nor costly. This was a good intervention in the
management of patients with servere ARDS, especially in the health
facilities where modern equipment such as extracorporeal membrane
oxygenation (ECMO) was not available.

* The content of the study.

The thesis included 120 pages, with the Introduction two pages,
Chapter one: Overview 36 pages, Chapter two: Subjects and
Methods: 22 pages; Chapter three: Results 19 pages; Chapter four:
Discussion 39 pages; Conclusions and Recommendation: two pages.
There were 14 tables of data, 18 charts, 10 pictures and figures. The
references include 150 articles in English and Vietnamese version.
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Chapter one

OVERVIEW
1.1. ACUTE RESPIRATORY DISTRESS SYNDROME
1.1.1. History and Diagnostic Criteria for ARDS

In 1967, Ashbaugh was the first to call the Adult Respiratory
Distress Syndrome - ARDS as described 12 patients with acute
respiratory failure with different initial causes, but the same clinical
manifestation.

In 1994, a new definition was recommended by the American—
European Consensus Conference Committee - AECC and they
renamed Adult Respiratory Distress Syndrome to Acute Respiratory
Distress Syndrome (ARDS).

In 2012, the definition of ARDS was updated at the Conference of
European Intensive Care and the American Thoracic Society,
American Association of Critical Care Medicine in Berlin, modifying
the limitations of the 1994 definition as follow:

- Time: Within 1 week of a known clinical insult or
new/worsening respiratory symptoms.

- Chest imaging: Bilateral infiltrates - not fully explained by
effusions, lobar/lung collapse, or nodules.

- Origin of Edema: Respiratory failure not fully explained by cardiac
failure or fluid overload. Need objective assessment (e.qg.,
echocardiography) to exclude hydrostatic edema if no risk factor presence.

- Oxygenation:

Mild: 200 < PaO,/FiO, < 300 mmHg with PEEP > 5 cm H20

Moderate: 100 < PaO,/FiO, <200 > 5 ¢cm H20

Severe: PaO,/FiO, < 100 with PEEP > 5 cm H20
1.1.2. The pathogenesis of ARDS

Characteristic injury in ARDS is heterogeneously damage to the
alveolar capillary membrane. It may start from the alveoli or
capillaries.
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- Damage from the alveoli: Due to the direct effects of the poison,
poison gas, stomach acid, bacteria, viruses... to injure alveolar
epithelial cells, causing alveoli edema. Injured type Il cells also
reduce the production of surfactant and alter the composition of
surfactant causes alveolar collapse.

- Damage from the capillaries: Due to extrapulmonary causes
such as bacterial toxins from the blood, chemical intermediates...
damage capillary endothelial, causing increased capillary
permeability. Fluid and substances with high molecular weight
protein, erythrocyte escape from capillaries into the alveolar and
interstitial space. When endothelial cells are damaged and activated,
the increased secretion of inflammatory cytokines TNFa, IL-1f, IL-6,
IL-8 induced pathological disorders such as fever, increased vascular
permeability, adhesion platelets, activation of clotting factors disrupt
disseminated intravascular coagulation.

1.1.3. Features lung injury in ARDS

Lung injury in ARDS heterogeneous and often divided into 3
areas:

- The normal lung area with small volume in the upper zone:
participating in most aeration process therefore there will be over-
distention.

- The collapsed lung area in the middle zone: consisting of
alveolar atelectasis and undergone the open-close cycling.

- The consolidated lungs in the lower zone: incapable aeration and
gas exchange due to the alveoli filled with fluid.

1.2. MECHANICAL VENTILATION IN ARDS PATIENTS
1.2.1. Ventilator Induced Lung Injury

ARDS patients require mechanical ventilation to improve gas
exchange and respiratory support. But in the context of volume
reduction and the bad compliance of the lungs, mechanical
ventilation should easily cause lung damage (VILI). Mechanical



ventilation with high tidal volume (Vt) make the healthy lungs to
stretch excessive causing lung injury (Volume trauma), while the
alveoli affected by strong pressure caused by stress injury
(Barotrauma). Opening of the atelectatic alveoli in the breathing
cycle can cause the trauma (Atelectrauma) and cytokine release
(Biotrauma).

1.2.2. Lung protection strategy

There have been so far many methods of mechanical ventilation
applied in ARDS, however, lung protection strategy is considered to
be as routine in the treatment of ARDS.

- Mechanical ventilation with low tidal volume:

Alveolar collapse due to reduced volume should previously
installed high volume (Vt) from 12-15 ml/kg predictive body weight
(PBW). However strategy of high Vt in ARDS does not fix the
situation, but caused injury due to deflated excessive stretching in the
healthy lungs (Volume trauma). Therefore mechanical ventilation
with low Vt reduces lung damage.

- "Open lungs" and keep the lungs open.

According to Amato, "open lung" and "keep the lungs open” to
mobilize the collapsed alveoli in to the process of ventilation must use a
high pressure to open the alveoli collapse, then maintaining a positive
end-expiratory pressure (PEEP) to keep the alveoli not be closed.

1.3. PRONE VENTILATION
1.3.1. Effects of prone position on lung mechanics

- Increasing the compliance of the lungs: When pateints in the
prone position, the compliance of the chest wall decrease due to
compression of gravity on the bed. But the the lung in the dorsal is
release, so the compliance of the lungs are still improving.

- Uniform ventilation in the lung regions: prone ventilation
increases lung ventilation in the dorsal area. By contrast, it reduces
alviolar overdistention in the ventral area. That makes the following



more homogeneously distributed in the anterior to posterior direction
throughout the lungs.

- Recruiting nonaerated alveolar units: Patients with ARDS
in prone position, the dependent lung areas in the dorsal are relieved
of pressure and increased secretion in pulmonary to recruit the
collapsed alveoli and increase alveolar aeration.

1.3.2. To improve oxygenation and reduce shunt of lung

The improvement in oxygenation in the prone position is due to a
reduction in intrapulmonary shunt and results from the concomitant
effect of the increase in aeration in the dorsal lung regions, which
was greater than the loss of aeration in the ventral regions, and the
prevalence of lung perfusion into those dorsal regions. Accordingly,
Prone position reduces shunt and adjusts ventilation/perfusion
(VA/Q) ratio matching.
1.3.3. Prone position is a lung protective strategy

Prone positioning makes the following more homogeneously
distributed in the anterior-to-posterior direction throughout the lungs:
lung densities, intrapulmonary shunt, lung ventilation and
transpulmonary pressure. By favouring such a homogenisation, prone
position prepares the lung to receive the strain imposed by
mechanical ventilation and hence makes the distribution of the
resulting stress more homogeneous across the lung. Stress/strain
homogenisation is associated with less risk for VILI. The
phenomenon of cyclic opening and closing of the small airways
(atelectrauma) and tidal hyperinflation were significantly reduced in
the prone position who were receiving higher PEEP in the prone
position. Prone position may reduce alviolar overdistention and
cyclic opening and closing of collapse alveolar and inflammatory
cytokines as well.
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Chapter 2
SUBJECTS AND METHODS

2.1. SUBJECTS

The ARDS patients are treated in the Emergency Department and
Intensive Care Department of Bach Mai Hospital from 11/2013 -
10/2016.

2.1.1. Include criteria

* The definition of ARDS Berlin 2012.

- Time: Within 1 week of a known clinical insult or
new/worsening respiratory symptoms.

- Chest imaging: Bilateral opacities - not fully explained by
effusions, lobar/lung collapse, or nodules.

- Origin of Edema: Respiratory failure not fully explained by cardiac
failure or fluid overload. Need objective assessment (e.g.,
echocardiography) to exclude hydrostatic edema if no risk factor presence.

* Patients under mechanical ventilation following ARDS Network
within 12-24 hours when oxygenation does not improve: Ratio
Pa0,/FiO, < 100 mmHg or PaO,/FiO, < 150 mmHg but tend to
continue decreasing with PEEP > 5 cmH,0, FiO, > 60%.

2.1.2. Exclude criteria

- Patients under 16 years old.

- Patients whose family refuse to participate.

- Patients with contraindications to the prone position:

= Injuries: cranial, spinal, maxillofacial.

= Broken pelvis, ribs, new and thoracic abdominal surgery.

= Shock or severe life-threatening arrhythmias (mean blood
pressure < 65 mmHg on vasopressor).

= Patients undergoing continuous dialysis.

= Pregnant women.



2.2. METHODS
2.2.1. Design

Prospective, interventional and self-control study.
2.2.2. Sample

- Sampling method: convenient sample size.

- Sample size: As the sample size was calculated based on the
mean value of changes of PaO,/FiO, after prone position on the
previous study.

According to research by Guerin (2013) before patients in prone
position PaO,/FiO, was 100 + 30 mmHog.

PaO,/FiO, expected to achieve after the first day in prone position
of our study is 125 mmHg (increase 25%).

- The formula for calculating the sample.
2

20

2

n= S (1t — 145)?
0

Inside:

n: the sample size.

o: the standard deviation according to research by Guerin (c = 30).

Ko PaO,/FiO, before prone position, according to research by
Guerin (po = 100).

w: the PaO,/FiO, expected to achieve the following prone position
according to the first day of our study (u = 125).

a: the probability of the type I error, a. = 0.05.

[: the probability of tyE)e I error, f = 10%.

Investigating panel: Z(a,ﬁ)z 10,5.

n~=3I.

So calculated sample size in our study was at least 32 patients.

From 11/2013 to 10/2016 we collected 42 ARDS patients who
satisfied the inclusion and exclusion criterias. Of those, 32 patients
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were treated in the Emergency Department and 10 patients in
Intensive Care Department of Bach Mai Hospital.
2.2.3. Study protocol

Patients eligible for the study was done clinical examination, tests,
treatment, and monitoring and evaluating the results of treatment, the
side effects...
2.2.3.1. Mechanical ventilation

* Patients under mechanical ventilation following ARDS Network

Innitial ventilator parameters:

- Mode of breathing: VCV, PCV, PRCV

- Vt target = 6 ml / kg PBW. Adjustable from 4-8 ml/kg PBW to
maintain blood pH and Pplateau goals.

- Breathing frequency f < 35 times/min.

-l:Efrom1:1to1:3

- Install PEEP and FiO, under the guidelines of ARDS - Networ

PEEP| 55|18 (8]10(10]|10(12|14|14|14]|16(18|18-24

FiO, [0.3(0.4/0.4|0.5/0.5(0.6(0.7]/0.7]|0.7{0.8(0.9]0.9|0.9] 1.0

- Achievable targets:

+ Sp02 from 88 - 95% or PaO2 of 55 - 80 mmHg.

+ pH from 7.25 to 7.45.

+ Pplateau < 30 cmH20.

* Patients with an open lung by CPAP 40 cmH20 for 40 seconds
protocol in the absence of contraindications, such as pneumothorax,
hypotension.
2.2.3.2 Prone ventilation

- Indication: blood gas did not improve, the ratio PaO,/FiO, < 100
mmHg or PaO,/FiO, < 150 mmHg and tends to reduce with the PEEP
> 5 ¢cmH20, FiO2 > 60% after mechanical ventilation following
ARDS Network for 12-24 hours.
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- Prone duration: Maintain 16-17 hours/day when improved
oxygenation (PaO2/FiO2 increased by 20 mmHg compared to before
the prone) and no serious complications.

If after returning to supine position for 6 hours, the ratio
PaO,/FiO, < 150 with PEEP < 10 cmH20, FiO2 < 60%, continue
prone ventilation for 2™ or 3" time...

- Proning cessation:

+ When patients do not respond to the prone position:
oxygenation does not improve after 6 hours. The patient was
transferred to the supine position and continued mechanical
ventilation such as supine position.

+ When there are serious complications such as sezure,
unintended extubation, cardiac arrest, hypotension (HATB < 60
mmHg after increasing doses of vasopressure). The patient was
transferred to the supine position and manage of these events, such as
CPR, endotracheal, pleural drainage...

Patients who were improved: After turning patients from supine to
prone position for 6 hours, PaO,/FiO, > 150 with < 10 cmH20 PEEP,
FiO2 < 60%.

- Mechanical ventilation while patients were in prone position:

Patients continue to be maintained mechanical ventilation
following ARDS Network as in supine.

Patients were in lung recruitment therapy with CPAP 40 cmH20
for 40 seconds, the same as when supine position.

2.2.4. Data collection
2.2.4.1. General data

- Age, gender, height, weight.

- Time prone position during the day.

- Number of days prone position.

- APACHE Il score, SOFA score, lung injury score.

- The results of the treatment.
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2.2.4.2. Change of oxygenation and lung mechanics

- The timeline for variable measurement: Before prone position
for 1 hour; after prone position 1 hour, 6 hours, 12 hours, 16 hours;
after the patient returned to supine position 6 hours.

- Change oxygenation : the oxygenation saturation (SpO2), the
partial pressure of oxygen in arterial blood (PaO 2), the ratio
PaO,/FiO,, the proportion of patients improved oxygenation .

- The parameters of lung mechanics: Measured 3 consecutive
times, 60 seconds each, then take the mean values: the plateau
pressure (Pplateau), the static lung compliance of lung, pressure peak
airway (PIP), mean airway pressure (Pmean), driving pressure.
2.2.4.3. The complications related prone position:

- Complications related to hemodynamic compromise: The Picco
index (cardiac output, cardiac index, end diastolic volume ..),
hypotension when mean blood pressure < 60 mm Hg, cardiac
arrhythmia, cardiac arrest.

- Complications related to respiratory: pneumothorax, atelectasis.

- Complications related to digestion: vomiting, gastrointestinal
bleeding ...

- Complications related to position changes: not intended catheter
removement, not intended endotracheal removement, face edema,
skin lesions due to pressure.

2.2.5. Data analysis

Classified variables are presented in percentages. Continuous
variables are calculated the mean value, deviation, presented as mean
+ SD (if normally distributed data) or median, interquartile range if
non-standard distribution. Comparison before and after prone
position, using paired t if normal distribution and Wilcoxon if non-
standard data distribution. The difference was statistically significant
at p < 0.05. Understanding the correlation between improving
oxygenation and lung compliance by the linear correlation equation.
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Chapter 3
MAIN RESULTS

Study has been done from 11/2013 to 10/2016, we conducted the
prone ventilation for 42 ARDS patients (32 patients in the
Emergency Department and 10 patients in Intensive Care
Department) and results obtained were as follows:

The average age of 46.7 = 17.4 years (16 - 68 years). The
percentage of male patients was 76.2%.
3.1. Characteristics of patient before prone position

Table 3.1. Characteristics of patient before prone position

Characteristics X +SD
(n=42)
Heart beat (beats/minute) 116,6 £ 16,6
Mean blood pressure (mmHg) 82,1+91
pH 7,39+0,1
PaCO, (mmHg) 456+ 154
PaO, (mmHg) 711+241
Pa0,/FiO, (mmHQ) 92,9+ 27,6
Apache Il Score 22,141

Remark: Before prone position the patients were severe clinical
condition with PaO,/FiO; 92.9 £+ 27.6 and Apache 11 22.1 + 4.1.
3.2. Change of oxygenation and lung mechanics
3.2.1. Change of the PaO,

200 -
117,4+46,4
+
5 150 10035359 9414347 g5 14301 T 98.4£265
T oo | (L1241 I I ]/{\}
E — 1 T 1
= 50 -
o
©
& 0

Baseline Prone 1h Prone 6h Prone 12h Prone 16h Supine 6h
(*): p < 0.01 compared with the baseline
Chart 3.1. Change of the PaO,
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Remark: PaO, increased after proning 1 hour (p <0.01) and
continue to improve in the next hours. When the patients were
returned to supine position 6 hours, the PaO,/FiO, reduced but still
higher than baseline (p <0.01).

3.2.2. Change of PaO,/FiO, ratio

300 -
170.9+40.2
C 154.3+53.3 154.9+54.4
T 200 | 134.6+45.2
S 123.3+39.2
£ 92.9427.7
o~
9 100 -
[
~=
e
o 0 * ‘ * * * |

Baseline  Prone 1h  Prone 6h  Prone 12h Prone 16h Supine 6h

(*): p < 0.01 compared with the baseline
Chart 3.2. Change of PaO,/FiO, ratio
Remark: PaO,/FiO, increased after proning 1 hour (p <0.01) (95%
Cl 10,6 - 41,9). When the patients were returned to supine position 6
hours, the PaO, reduced but still higher than baseline (p <0.01) (95%
Cl 12,5 - 36,3).
3.2.3. The percentage of patients with improved oxygenation

= [mprovement

9 Non improvement

(21.4%

Chart 3.3: The percentage of patients with improved oxygenation
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Remark: There was 78.6% those of 33 patients improved
oxygenation in the prone position (PaO,/FiO, increased over 20
mmHg than baseline).

3.2.4. Change of plateau pressure during prone ventilation

40 +
28.4+3.9 27.9+3.8 27.5+3.9 26.9+3.9 26_8i3_§7.4i3.5

gwo b [ T 1T 7
%”20111111

Baseline Prone 1h  Prone 6h Prone 12h Prone 16h Supine 6h
(*): p < 0.01 compared with baseline

Chart 3.4. Change of plateau pressure during prone position

Remark:

- Plateau pressure decreased after the patient in prone position 12
hours with p < 0.01 (95% CI 0.6 to 2.2) and continued to improve in
the next hours.

- After returning to supine position 6 hours, the Plateau pressure
was still higher than the baseline with p < 0.01 (95% CI 0.3 to 1.7).
3.2.5. Change of lung compliance during prone position

40 -
24.0+4.2 253+53 26.9%4.1 27.4%4.136 4145

24.4+4.8
—_ 30
JE:N 20 - I 1 1 I I T
Tz 10 1 * *
3 o

Baseline Prone 1h Prone 6h Prone 12h Prone 16h Supine 6h

(*): p < 0.01 compared with baseline
Chart 3.5. Change of lung compliance during prone position
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Remark: After the patient in prone position 12 hours, the lung
compliance was increased with p < 0.01 (95% CI 1.3 to 2.5). When
the patients were returned to supine position 6 hours, the compliance
was still higher than baseline with p < 0.01 (95% CI 1.4 to 2.7).

3.2.6. The correlation between lung compliance and PaO,/FiO,

J00T v = 5288% + 2,15 r=0,52
p <0,01

250

200 o

Pa02 FFi02 (mmHg)
|

100

h . Com:;iance (ml.fcmHj:)) . "
Y is ratio PaO,/FiOz ratio, X is the static lung compliance of the lungs
Chart 3.6. Correlation between lung compliance and PaO2/FiO2
Remark: The static lung compliance correlated linearly with the
PaO,/FiO, ratio in the prone position with r = 0.52, p <0.01).
3.3. Some complications of prone ventilation
3.3.1. Complications related to hemodynamic

3.3.1.1. Heart beats (beats/minute)

150 4

p >0.05
23
3 £
2 £100 -
% I
8
2 S <. = < © ™~
© ™~ © o)
3 = o 3 “ 3
50 - + + + + +
S e 3 2 ™~
© Lo To) ™ N
= — — — —
= — — — —
0 T T T

Baseline  Prone 1h  Prone 6h Prone 12h Prone 16h Supine 6h

Chart 3.7. Change of the heart rate in patients prone
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Remark: The heart beats of patients change statistics
unsignificantly during prone position.
3.3.1.2. Change of mean blood pressure (mmHg)

150 -
p > 0,05
)
T
€ 100
€
=~ N — N~ - ™
& = = o o o
— — +l +l
s + + -
g . % % o i
4 ) ) o
S — Qi Y ) ®
© o
0 T T T T

Baseline Prone 1h Prone6h  Prone 12h  Prone 16h  Supine 6h

Chart 3.8. Change of mean blood pressure
Remark: The mean blood pressure was stable during prone
position.
3.3.2. Complications related to gastric reflux
Gastric reflux

= No gastric reflux

7

(16,7%)

Chart 3.9: Complications related to gastric reflux
Remark: There were 7 patients with gastric reflux (16.7%).
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3.3.3. Complications related to change position
Table 3.2. Complications related to change position

Complications n Percentage %
Face edema 2 4.8%
Unintended catheter removement 1 2.4%

Remark:
- 2 patients with face edema accounted for 4.8%.
- 1 patients with unintended catheter removement accounted for 2.4%.
Chapter 4
DISCUSSION
4.1. Characteristics of patient before prone ventilation

The heart beats were increased slightly but mean blood pressure
were in normal limits. 12 patients had to used vasopressure drugs to
maintain normal blood pressure before proceeding prone position.
Patients with severe respiratory failure and PaO,/FiO, ratio was 92.9
+ 27.6; lower than in the study of Guerin (2013) was 100 + 30 (Table
3.1). Patients were in quite serious condition with Apache Il score
was 22.1 +4.1.

4.2. Change of oxygenation and lung mechanics
4.2.1. Change of PaO;

PaO, at baseline of the patient was 71.1 + 13.5 mmHg. After the
patients were turned to prone position for an hour, PaO, increased to
100.3 * 18.6 and this improvement was statistically significant with p
< 0.01 (chart 3.1). While the patient was in prone position, although
FiO, was reduced, PaO, was still higher than baseline with p < 0.01.
When the patients were returned back to supine 6 hours, PaO,
decreased but remained at 98.1 + 14.7, higher than baseline with p <
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0.01. Thus, prone ventilation improved oxygen significantly. Our
results are consistent with Mancebo's study and most of the studies
about prone ventilation in ARDS patients.
4.2.2. Change of PaO,/FiO; ratio

After turning the patients from supine to prone position for 1 hour,
the oxygenation improved gradually. At the baseline, the PaO,/FiO,
ratio was 93 + 28. After the patients in prone position 1 hour,
PaO,/FiO, ratio reached 123.3 + 39.2, p < 0.01 and continued to
improve during prone position (chart 3.2). After returning patients to
the supine position 6 hours PaO,/FiO, ratio has decreased but still
higher than baseline (p < 0.01). The results of our study are similar to
study by Mancebo et al, patients in prone position subgroup had the
oxygenation higher than in the supine subgroup with p < 0.001.
4.2.3. The percentage of patients with improving oxygenation

The percentage of patients with improving oxygenation accounted
for 78.6% (PaO,/FiO, ratio increased above 20 mmHg compared to
baseline), similar to study by Mancebo and some other authors. The
cause of improving oxygenation when patients in prone position due
to increased alveolar recruitment in the dorsal region and increased
the gas exchange. Especially the homogenation of ventilation and
perfusion (VA/Q matching) in lung areas during prone position. In
our study, 9 patients (21.4%) did not improve oxygenation in the
prone position. However, the patient's oxygenation was also higher
than in baseline (Chart 3.3). Improving oxygenation helped us to
reduce fraction of inspired oxygen (FiO;), which prevented
atelectasis.
4.2.4. Change of plateau pressure

Plateau pressure (Pplateau) of patients was presented in Chart 3.4.
After 16 hours in prone position Pplateau decreased from 28.2 £ 4.2
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t0 26.8 £ 3.9 cmH,0, p < 0.01 (95% CI 0.6 to 2.2). When the patients
were returned to supine position 6 hours, Pplateau was still lower
than the baseline with p < 0.01 (95% CI 0.6 to 2.2). This result is
similar to study by Nakos in 20 patients with ARDS, the plateau
pressure decreased after patient lying in prone position 12 hours with
p < 0.01. Pplateau continued to decrease after patients were returned
to supine. Plateau pressure depends on the tidal volume, PEEP, the
compliance of the lungs and the chest wall. So prone position reduce
the compliance of the chest wall by compression on the bed, but due
to improving alveolar aeration and increase the compliance of the
lungs. On the other hand, PEEP is reduced while improving
oxygenation. So during the patients in prone position, plateau
pressure will be decreased.
4.2.5. Change of the static lung compliance

Static lung compliance was increased after patients in prone
position 16 hours, from 25.1 £ 5.5, p < 0.01 (95% CI 3.1 to 1.6).
When the patient returned to supine position 6 hours, the compliance
of the lungs decreased but still higher than the baseline with p < 0.01
(95% ClI 2.9 to 1.4) (Chart 3.5). Study by Nakos also showed that the
compliance increased when the patient in prone position and
continued to rise after the patient were returning to supine (p < 0.01).
This is because the prone position makes dorsal lung region was
liberated from the compression of gravity, mediastinal and abdominal
organs. On the other hand, the increasing of secretion and alveolar
recruiment should make the compliance of the lungs improve.
4.2.6. The correlation between the static lung compliance and the
PaO,/FiO, ratio

To find out the correlation between the improvement of the static
lung compliance and PaO,/FiO, ratio, we found a linear correlation
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between the static lung compliance with improving PaO,/FiO,,
according to the linear Y = 5,288X + 2.15 (Y is the ratio of
PaO,/FiO,, X is the static lung compliance) with r = 0.52; p < 0.01
(Chart 3.6). Our results are also consistent with a study by Le Duc
Nhan, the static lung compliance of lung linear correlation with the
ratio PaO,/FiO,, r = 0.6; p < 0.001. Nguyen Minh Nghia's research
also showed that the compliance of the lungs corrilated linear with
the ratio of PaO,/FiO,, r =0.568; p < 0.01.

Gattinoni and some other authors commented that the mechanism
of increasing oxygenation in prone position to reduce shunt of the
lungs and uniform the ventilation/perfusion (VA/Q) ratio matching.
Since perfusion of lung areas was not affected when changing the
patients from supine to prone position. So the effects of prone
position is the adequacy of VA/Q ratio due to redistribution of
ventilation in the lungs. Currently, the researchers thought that
improved efficiency in oxygenation of prone position is caused by
two mechanisms. The first is due to the homogenous
ventilation/perfusion ratio in areas of the lungs, the second is due to
improved lung compliance also increases the gas exchange.
Therefore, when the patient is returned to prone position,
oxygenation remained higher than baseline.

4.3. Complications related to prone position:
4.3.1. Complications related to hemodynamic
4.3.1.1. Heart beats

The results in Figure 3.7 shows that during prone position, heart
beats was at high level but always stable, the lowest is 72
beats/minute, the highest is 143 beats/min, the average is 114,9 +
16.4 beats/minute. We did not encounter any serious complications,
such as cardiac arrhythmia, cardiac arrest while changing positions,
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and when the patient is in prone position. The results of our study
were similar to studies by Pelosi, heart beats did not change in the
time before, during and after prone position (111 + 24; 115 + 23 and
116 + 14 beats/minute respectively). Guerin's study (2004) showed
that there was no difference in bradycardia under 30 beats/minute
between two groups prone and supine (1.41% and 1.39%
respectively). Similarly, the rate of cardiac arrest in the two groups
was 1.51% and 1.7% (p > 0.05). However, the heart beats also
depended on several other factors such as the patient has a fever or
not... the stable of heart beats during prone position showed that
prone position did not affect to heart beats.
4.3.1.2. Change of blood pressure

Findings of the change of blood pressure are presented in chart
3.8. In our study, mean blood pressure at baseline was 82.1 + 11.2
mmHg. While the patient was lying in prone position, mean blood
pressure always maintained stablely at 80 - 85 mmHg, the lowest was
63 mmHg, the highest was 107 mmHg. Among 42 patients studied,
12 patients (28.6%) had to be used vasoactive drugs before prone
ventilation. However the dosage was not adjusted too much to
remaine blood pressure during prone ventilation. According to
research by Jozwiak, mean blood pressure also increased in patients
with increased Cl during prone position and tended to increase in
group with unincreased CI.
4.3.2. Complications related to digestion

We encountered 7 patients (14.7%) had vomiting after feeding
through a nasogastric tube (chart 3.9). To overcome this complication
by raising the head of bed 30° and infusing milk through a
nasogastric tube with slower speed. The cause of vomiting might be
due to the lying position of the patient, while the patient was using
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sedatives and muscle relaxants. Reignier found that the patient lying
in prone position with residual gastric fluid volumes was greater in
prone subgroup with p < 0.01. So the volume of nutrients through the
stomach in patients less in the prone position subgroup. Patients in prone
subgroup had also vomiting more than supine subgroup (p < 0.001).
Therefore authors suggested that using drug (Prokinetic) helped patients
being better digestion and elevating head of the patients would prevent
vomiting. Reignier also said that when head of the patients was lifted
higher 25° combined using Erythromycin and infused milk to the stomach,
it would reduce vomiting in patients.

4.3.3. Complications due to changing position

4.3.3.1. Facial edema during the patients in prone position:

In our study there were 2 patients with mild edema of the face,
accounted for 4.8% (Table 3.2). When we returned the patient to the
supine position, the facial edema was decreased. Gattinoni's study
had the proportion of patients with facial edema was 29%, the injury
also quickly went away when turned the patients to the supine
position. We prevented this complication by changing the position of
the patients’ face each 2 to 3 hours. During prone ventilation, the soft
pillows were put beneath areas such as the face, chest, hips and legs
to minimize injury.
4.3.3.2. Central venous catheter removement

In our study, 1 patient had central venous catheter removement,
accounted for 2.4% while replacing fluids. We recornigzed and
reinserted immedietly (Table 3.3). In Gattinoni's study (2001) the
proportion of patients with catheter removement was 0.7%. In the
study by Taccon (2009) it was 14.7%. To avoid catheter
removement, it should be fixed catheters as well as endotracheal tube
and ventilator wire closely before changing position. The patient
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should be pulled to the side with catheterization in order to avoid the
catheter caught up in patients.
4.3.3.3. Occlusion and extubation of endotracheal tube

We did not recornigze any cases of endotracheal occlusion or
unintended extubation during prone ventilation. Guerin's study
(2004) also showed that there was no difference in the rate of
unintended extubation in prone and supine groups (0.76% versus
0.91%), but the rate of endotracheal occlusion was higher in prone
subgroup versus those in supine subgroup (0.59% versus 0.23% with
p = 0.02). The author also said that patient should be take care to
prevent the complications.

In our study, there were two tracheostomized patients (4.8%),
similar to study by Guerin et al (2013) with 3.8%. However, we did
not encounter any difficulty in changing position and suctioning.
Therefore it did not affect to the outcome of prone position.

CONCLUSIONS

Study on 42 patients with ARDS in prone ventilation from
11/2013 to 10/2016 we had conclusions as follow:

1. Change of oxygenation and lung mechanics during prone
ventilation:

- Prone ventilation improved oxygenation:

+ The percentage of patients with improved oxygenation was 78.6%.

+ The PaO,/FiO; ratio increased immediately after proning for 1
hour and continued improving in the next hours (p < 0.01). When the
patients returned to supine 6 hours, PaO,/FiO, ratio decreased
compared to in the prone position but still higher than the baseline
with p < 0.01.
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+ FiO, and PEEP were reduced when patients in prone position
with p < 0.01.

- Prone ventilation improved lung mechanics:

+ Plateau pressure decreased during prone ventilation and after
returning to supine position 6 hours with p < 0.01.

+ The static lung compliance increased when the patient in prone
position and after returning to supine 6 hours with p < 0.01.
2. Some complications during prone ventilation:

- There was no serious complication such as hypotension, cardiac
arrest and unintended extubation.

- Some complications encountered during prone ventilation:

+ Vomiting: 16.7%.

+ Mild face edema: 4.8%.

+ Unintended removement of central venous catheter: 2.4%.

RECOMMENDATIONS

To impliment the prone ventilation in treatment of patients with
severe ARDS. This is shown to improve oxygenation and lung
mechanics, thereby improving outcome in treatment of patients with
ARDS.

To continue futher study with larger sample sizes about the effects
of prone ventilation in treatment patients with ARDS.
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