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HIEU QUA CUA THONG KHi NAM SAP TRONG CAI THIEN
0XY HOA MAU VA THANH THAI CO, & BENH NHAN BONG NANG CO
HOI CHI’NG SUY HO HAP CAP TIEN TRIEN

Lé Quang Thdol?*, Nguyén Nhw Lam'2, Trdan Pinh Hiing'?

Tém tat

Muc tiéu: Panh gia hiéu qua cua théng khi nam sip (TKNS) trong cai thién oxy
héa mau va thanh thai CO, & bénh nhan (BN) béng nang cé hoi chirng suy ho hip cap
tién trién (acute respiratory distress syndrome - ARDS). Phwong phdp nghién civu:
Nghién ctru tién ctru, mo ta, theo ddi doc trén 48 BN bong ngwdi 16n mac ARDS duoc
TKNS, diéu tri tai Khoa Hoi strc cAp ctru, Bénh vién Bong Qudc gia Lé Hiru Trac tir
thang 01/2023 - 12/2025. Cac thoi diém nghién ciru: Trudc TKNS (To), sau 1 gior
(T1), 6 gior (Te), 12 gitr (T12) va 16 gior (T16). Két qua: Ty s6 Pa0,/FiO, ting c6 y nghia
ngay tai T1 so v&i To (133,9 = 2,1 so véi 128,0 + 2,1mmHg; p = 0,0003) va tang cao
nhét tai T16 (159,6 + 2,1mmHg). Chi s6 OI (oxygenation index) gidm din va giam c6
y nghia ngay tai T1 so v&i To (17,10 + 0,43 xuéng 16,45 + 0,43; p = 0,0365) va thap
nhét tai T16 (14,66 * 0,43). D8i v&i sy thay doi ap lwc riéng phan CO, trong mau dong
mach (PaC0,), trung binh toan bd miu khong thay déi cé y nghia theo thoi gian (p >
0,05). Tuy nhién, & nhém BN c6 bong ho hap (BHH), PaCO, giam dan va giam cé y
nghia tai T16 so véi To (47,67 + 0,66 so v&i 48,55 + 0,66mmHg; p = 0,03). Két ludn:
TKNS c6 hiéu qua cai thién oxy hod mau va thanh thai CO, & BN bong ndng mic
ARDS, dac biét @ nhém c6 BHH.

Twr khoa: Thong khi ndam sdp; Bong; Hoi chitng suy hd hip cip tién trién;
Oxy hoa mau.

EFFICACY OF PRONE POSITION VENTILATION IN IMPROVING BLOOD
OXYGENATION AND CARBON DIOXIDE CLEARANCE IN SEVERE BURN
PATIENTS WITH ACUTE RESPIRATORY DISTRESS SYNDROME

Abstract

Objectives: To evaluate the efficacy of prone position ventilation (PPV) in
improving blood oxygenation and carbon dioxide clearance in severe burn patients
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with acute respiratory distress syndrome (ARDS). Methods: A prospective,
descriptive, longitudinal study was conducted in 48 adult patients with severe burn
ARDS treated with PPV at the Intensive Care Unit, Le Huu Trac National Burn
Hospital, from January 2023 to December 2025. Data were recorded at the following
time points: Before PPV (To), and at 1 hour (T1), 6 hours (Ts), 12 hours (T12), and 16
hours (T16) during PPV. Results: The Pa0O,/FiO, ratio increased significantly from
128.0 £ 2.1mmHg at To to 133.9 + 2.1mmHg at T1 (p = 0.0003) and peaked at Tis
(159.6 + 2.1mmHg). The oxygenation index (OI) decreased progressively showing
a significant reduction at T1 compared with To (17.10 + 0.43 vs. 16.45 = 0.43;
p = 0.0365), reaching its lowest point at T16 (14.66 * 0.43). Regarding PaCO,, the
mean value for the overall cohort did not change significantly over time (p > 0.05).
However, among patients with inhalation injury, PaCO, declined progressively and
was significantly lower at T16 compared with To (47.67 + 0.66 vs. 48.55 + 0.66mmHg;
p = 0.03). Conclusion: PPV effectively improves blood oxygenation and contributes
to arterial CO, clearance in severe burn patients with ARDS, particularly in those
with inhalation injury.

Keywords: Prone position ventilation; Burn; Acute respiratory distress syndrome;
Blood oxygenation.

DAT VAN DE mot phin do nhirng thach thic trong
thwc hanh doi hdi cac phwong tién
chuyén biét, doi ngli y té c6 kinh nghiém
trong thuc hanh TKNS. Tai Viét Nam, da
c6 mot s6 nghién cru vé hiéu qua cua
TKNS diéu tri ARDS trén BN thwong cho
két qua tot [4]. Trén BN bong, méi chi cd
mot bao cdo dwdi dang thong bao ca lam
sang va chwa cé nghién ctru nao moét cach
c6 hé thong, vi vay, ching toi tién hanh
nghién ctru ndy nham: Ddnh gid hiéu qud
cua TKNS trong cdi thién oxy héa mdu va
thanh thdi CO, & BN bdéng ning mdc ARDS.

Hoi chirng suy ho hip cap tién trién la
bién chirng thwong gip trén BN bdong
ndng voi ty 1€ tr vong cao tir 43,8 -
62,12% [1]. Pén nay, phwong thirc thong
khi nhan tao (TKNT) theo chién lwgc bao
vé phéi véi thé tich khi luu thong (VE)
thip va TKNS dwoc khuyén cdo manh mé
trong diéu tri ARDS nhdm han ché tén
thwong phéi do thé may, cai thién tinh
trang gidm oxy ho6a mau, giam ty 1é t
vong [2]. O’ BN béng, dic biét 1a nhém c6
BHH, TKNS khong nhitng c6 tac dung cai
thién oxy h6a mau ma con cai thién tinh

3 o .. . DOITUQNG VA PHUONG PHAP
trang tang CO2, chirc nang tim phai va )

duoc coi la mot tw thé dan Ivu hiéu qua
[3]. Tuy nhién, cho dén nay cac nghién
ctru vé hiéu qua cua TKNS trén BN bong
con han ché. Piéu nay dwogc giai thich

NGHIEN CU'U
1. D6i twong nghién ciru

Gom 48 BN bdéng niang (dién bong
>20% dién tich co thé (DTCT) hodc dién
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boéng sdu = 5% hodc c6 BHH), tudi tir
16 - 60.

* Tiéu chudn lwa chon: BN dwoc chan
do4n mac ARDS (theo Tiéu chuin Berlin -
2012), TKNT theo ARDS Network 12 gi¢
nhuwng khi mau khong cai thién, ty so
Pa02/Fi02 < 150mmHg véi PEEP 2
5cmH?20, FiO2 = 60%.

* Tiéu chudn loai trte: BN chong chi
dinh véi tw thé nam sdp nhw gay xuwong
c6t song, chin thwong so ndo hodc tang
ap lwc noi so, gdy xwong chau hoac
xwong dai khéng 6n dinh, huyét déng
khong 6n dinh, phu nit c6 thai. Gia dinh
BN khéng dong y tham gia nghién ctru.

*Dia diém va thoi gian nghién cteu: Tai
Khoa Hoi strc cdp cru, Bénh vién Bong
Quoc gia Lé Hiru Trac tir thdng 01/2023 -
12/2025.

2. Phwong phap nghién ciru

* Thiét ké nghién ctru: Nghién ctru tién
ctru, mo ta, theo doi doc.

* C& mdu nghién ctru: Ap dung cong
thtc tinh ¢& miu cho nghién ctru tu
chirng (truwdce - sau). Theo nghién ctru
clia Guérin va CS (2013), ty s6 Pa0z/Fi02
trwdre khi BN nam sip 1a 100 + 30mmHg
[5]. C& mAu trong nghién ctru cua ching
t6i toi thiéu 1a 19 BN.

* Quy trinh TKNS (dwa theo quy trinh
nghién cttu cua Guérin va CS (2013) [5]):

Thoi gian duy tri TKNS 16 gio/phién
nam sip (PNS) khi khong c6 cac tai bién,
bién chirng nguy hiém bat budc phai
dirng trong qua trinh nam sdp. Sau do,
BN sé dwoc nam ngtra tréd lai, tiép tuc
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theo doi néu sau 4 gi ma ty sé
Pa02/Fi02 < 150mmHg thi ti€p tuc cho
BN nam sip phién thi 2, thi 3...

Dwng TKNS khi gap mot trong ba
treong hop sau: (1) Cai thién oxy hoa
mau: Ty s6 Pa02/FiO2 = 150mmHg véi
PEEP < 10cmH20, FiO2 < 60% tai thoi
diém it nhit sau 4 gi& nam ngtra tré lai &
PNS cuoi cung; (2) ty s6 Pa02/FiOz gidm
> 20% so v&i trwede 2 PNS lién tiép; (3)
xudt hién cac bién chirng nguy hiém
trong qua trinh TKNS: Tudt dng noi khi
quan, tac dng ndi khi quan, ho ra mau,
Sp02 < 85% hodc Pa02 < 55mmHg (trong
khi cai dat FiO2 < 100%) kéo dai trong
5 phut.

* Chi tiéu nghién ctru:

DPic diém chung cua BN nghién ctru:
Tudi, gi¢i tinh, tac nhan giy bdéng, dién
tich béng, dién tich bédng sau, BHH, mirc
dd ARDS tai thoi diém trudc TKNS.

banh gia bién doi oxy héa mau bao
gom ty s6 Pa02/FiO2, chi s6 Ol dworc tinh
theo cong thirc: Ol = Fi02/Pa02 x mPaw
x 100. va thanh thai CO2 thdéng qua
PaCO, tai cac thoi diém trwdec, trong qua
trinh TKNS: Trwéc TKNS, 1 gio, 6 gio, 12
gi®, 16 gio - twong rng véi cac thoi diém
To, T1, Ts, T12, T1e.

Panh gid két qua TKNS: Ty 1€ cai thién
oxy héa mau, sé6 PNS/BN, tong s6 PNS.

* Xir Iy s liéu: SO liéu dwoc phan tich
bang phin mém Stata 14.0, gid tri
p < 0,05 dwoec coi la cé y nghia théng keé.
Do6i véi cac bién do ldp lai theo thoi gian
(ty s6 Pa0,/Fi0,, Ol va PaC0,), phan tich
dwoc thwc hién bang mé hinh hdi quy
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tuyén tinh hon hop (linear mixed-effects
regression model). Cac gia tri trung binh
trinh bay trong bi€u d6 1a gia tri trung
binh wéc tinh tir mo6 hinh thay vi trung
binh quan sat tho.

3. Pao dirc nghién ciru

Nghién ctru dwoc Hbi dong Pao dirc
trong nghién ctu y sinh ciia Hoc vién

Quéan y théng qua theo Chirng nhin s6
19/2023/CNChT-HPDBD ngay 10/01/2023).
So liéu nghién ctru dwoc Khoa Hoi strc
cip ctru, Bénh vién Bong Qudc gia Lé
Htru Trac cho phép str dung va cong bo.
Nhém tac gia cam két khong cé xung dot
loi ich trong nghién ctru.

KET QUA NGHIEN CG’'U

1. Pac diém chung ctia BN nghién ctiru

48 BN bong ndng véi dién tich bong trung vi la 63% DTCT (Q1 - Q3: 41,4 - 74%).
58,33% BN c6 BHH két hop. 91,67% BN thudc ARDS mikc do trung binh tai thoi diém
trwedrc TKNS. Ty 1€ cai thién oxy h6a maula 77,08%. 48 BN da trai qua 80 PNS. 66,67%

BN can thwc hién 2 PNS.

2. Bién d6i mot s6 chi s6 oxy hoa mau trong TKNS
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] | ]
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T12 T16

Theri didm

Biéu d6 1. Bién ddi ty s6 Pa0,/Fi0, theo thoi gian sau TKNS.
(***: p < 0,001 khi so sdnh ty s6 Pa0,/FiO, giita cdc thoi diém sau TKNS so véi To)

Ty s6 Pa0,/FiO, ting dan sau TKNS va cé y nghia thong ké ngay tai T1 so véi To
(133,9 + 2,1 so véi 128 + 2,1mmHg; p = 0,0003) va dat cao nhat tai T16 (159,6 +

2,1mmHg).
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195,98

p < 0,001
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Biéu d6 2. Bién ddi ty s6 Pa0,/Fi0, theo thoi gian & cac PNS.

Ty s6 Pa0,/FiO, wéc tinh & PNS thir hai cao hon c6 y nghia thong ké so v&i PNS
th& nhat tai tat ca cac thoi diém theo doi (p < 0,05). Pong thoi, c6 s twong tic co y
nghia gitra thoi gian va thir tw PNS (x?(4) = 179,94; p < 0,001).

Chiso QI

TO T1 TG _ T12 T16
Theri diém

Biéu d6 3. Bién ddi chi s6 OI theo thoi gian sau TKNS.
(*: p < 0,05, ***: p < 0,001: So sdnh chi s6 Ol giita cdc thoi diém sau TKNS so véi To)

Chi s6 OI gidm dan sau TKNS va c6 y nghia thdng ké ngay tai T1 so véi To (16,45 +
0,43 sov&i 17,10 £ 0,43; p = 0,0365) va dat mirc thap nhat tai T16 (14,66 + 0,43).
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Biéu d6 4. Bién ddi chi s6 Ol theo thoi gian & cac PNS.

i T12 T16
Thei diém

phien1(n=48) —=—— phién2(n=32) |

Chi s6 Ol wéc tinh & PNS thit hai thip hon c6 y nghia théng ké so véi PNS thir nhit
tai tit ca cac thoi diém theo doi (p < 0,05). Péng thoi, mo hinh ghi nhin sy twong tac
c6 y nghia gitra thoi gian va thit tw PNS (x*(4) = 37,57; p < 0,001).

3. Bién d6i PaCO, mau dong mach trong TKNS

X471 =80 p > 0,05
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Thei diém
Biéu d6 5. Bién ddi PaCO: theo thoi gian sau TKNS.
PaCO, thay déi khéng c6 y nghia theo thoi gian va gitra cac PNS (p > 0,05). Pong

thoi khéng ghi nhin sy twong tac thoi gian véi thie tw PNS c6 y nghia thong ké (Wald
x?=11,94;p=0,217).
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Biéu d6 6. Bién doi PaCO, theo thoi gian & nhoém BHH va khong c6 BHH.
(*: b < 0,05 khi so sdnh thoi diém Tis so véi To & nhém BN BHH)

(' nhém BN khong c6 BHH, PaCO2 thay d6i khong c6 ¥ nghia theo thoi gian. Nguoc
lai, ® nhém BN c6 BHH, PaCO, giam din va c6 y nghia tai thoi diém Tis so véi To
(47,67 £ 0,66 so v&i 48,55 + 0,66mmHg; p = 0,03). PaCO, ctia nhém BN c6 BHH cao
hon cé y nghia thong ké so véi nhém khéng c6 BHH (48,09 + 0,61 so véi 44,64 +

0,72mmHg, p = 0,0003).

BAN LUAN

1. Hiéu qua cua TKNS trong cai
thién oxy hoa mau

Thong khi nam sdp dwoc coi 1a mot
trong nhitrng bién phdp cai thién tinh
trang oxy héa mau do c6 tdc dung mé cac
phé nang bi xep, huy dong cac phé nang
¢ vung lung tham gia vao qua trinh trao
déi khi, cai thién ty 1& thong khi/twdi
mau [6]. Nghién cttu ctia Baka M va CS
(2023) cho thiy ty s6 Pa02/FiO2 tang c6
y nghia ngay sau 1 gio nam sap (tr 110,3
+45,69mmHglén 141 + 70,95mmHg véi
p < 0,05) va chi s6 OI gidm sau 6 gi& nam
sip (tr 20,2 + 7,56 xubéng con 13,11 +
5,57 v&i p < 0,05) [7]. Két qua trong
nghién ctru ctia 6 Minh Dwong (2017)
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cling cho thiy ty s6 Pa02/FiO2 ting va
chi s6 OI gidm c6 y nghia ngay 1 gio sau
TKNS (p < 0,05) [4].

O’ BN bong, TKNS dit ra nhitng thach
thirc 16n trong coéng tac hdu cin nhw
giwong chuyén dung cé thé xoay tré BN
nham han ché tén thwong thém vét
bong, kinh nghiém thwc hanh, cham séc
vatheo doi BN dé han ché cac bién chirng
do thi thuét c6 thé giy ra. Do d6, dén nay
c6 rat it nghién ctu trén thé gi¢i dwoc
cbng bé ap dung phwong thirc théng khi
nay. Nam 2012, Hale DF va CS lan dau
tién 4p dung phwong thirc TKNS diéu tri
ARDS trén 18 BN bong. K&t qua nghién
ctru cho thay TKNS c6 hiéu qua cai thién
oxy hda mau, ty s6 PaOz/FiOz ting cé y
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nghia sau 48 gi¢ [8]. Nghién ctru gan day
cta Franck CL va CS (2024) trén 10 BN
bong ghi nhian chi s6 nay tang tw
108,93mmHg lén 231,31mmHg sau 24
gior TKNS (p < 0,001) [9]. K&t qua nghién
chu cta chung to6i cho thiy ty sé
Pa02/FiO2 tang c6 y nghia ngay sau 1 gio
(p =0,0003) va tiép tuc ting dat mirc cao
nhit & thoi diém sau 16 gio. Dong thoi,
chi s6 OI gidm dan trong qua trinh TKNS
va giam cé y nghia ngay sau 1 gio (p =
0,0365) va dat mc thip nhit tai Tie.
Ngoai ra, chung t6i nhin thiy ty sé
Pa0,/FiO, cao hon va chi sé Ol thidp hon
& tit ca cac thoi diém theo doi ctia PNS
tht hai so v&i PNS thir nhit va cé sw
twong tac cé y nghia gitra thoi gian va
PNS (p < 0,001). biéu nay cho thiy mirc
cai thién cda ty s6 Pa0,/Fi0, va chi s6 Ol
theo thoi gian phu thudc vao s6 PNS. Két
qua nay phu hop véi két qua nghién ctiru
cda Rollinson CT va CS (2024), ty sb
Pa0,/Fi0, khong chi ting trong PNS dau
tién ma con tiép tuc cai thién & cac PNS
tiép theo [10].

2. Hiéu qua ctia TKNS trong thanh
thai CO2z mau dong mach

Trong nghién ctru nay, mac du PaCO,
trung binh clia toan bd mau khong thay
doi c6 y nghia theo thoi gian va cac PNS,
nhwng phéan tich phan nhém cho thiy &
BN c6 BHH, PaCO, gidm dan va dat y
nghia tai thoi diém sau 16 gio TKNS so
voi thoi diém truedc TKNS. Dong thoi
PaCO, cua nhém BHH ludn cao hon co

y nghia so v&éi nhom khong c6 BHH
(p =0,0003). Nhw vy, trén nén tang CO,
mau & BN ARDS dwogc thong khi chién
lwroc bdo vé phoi Vt thip va tén thwong
dwong thé do BHH, tw thé nam sap & BN
bong dwong nhw dac biét cé loi cho
thanh thai CO,, c6 thé nho cai thién dan
lwu dich tiét, gidm tic nghén phé quan
nhd va gidm khoang chét sinh ly. Trong
nghién cttu cta Franck CL va CS (2024)
c6 68,75% BN BHH két hop, PaCO2 mau
dong mach gidm tir 50,9mmHg xuéng
con 48,8mmHg sau 24 gio nhwng mirc
gidm khong c6 y nghia thong ké. Tuy
nhién, tdc gia nay da ghi nhan su sut
gidm c6 y nghia cia do chénh PaCO:z -
EtCO2 (p < 0,011) [9]. K&t qua nghién
ctru ctia chung tbéi phu hop véi két qua
nghién ctru cua Franck CL (2024) va cé
thé hi€u rang toan bé mau PaCO, khong
thay do6i dang ké nhung giam ré rét &
nhém BN BHH phan anh tinh khéng dong
nhéit vé kha nang huy dong phoi va giam
khodng chét gitra cic kiéu ton thwong
phdi; dic biét & BN BHH, tw thé nam sip
vira cai thién oxy héa mau vira gop phan
quan trong vao cai thién tang CO, mau,
phu hop véi co sé sinh 1y va cac khuyén
cao gan day danh riéng cho BN bong.

KET LUAN
Nghién cru cho thdy TKNS gitp cai
thién ro rét tinh trang oxy héa mau, lam
tang ty s6 Pa0,/Fi0, va giam chi s6 OI.
bong thoi, phwong thire TKNS gbp phan
cai thién thanh thai CO, & nhém BN BHH
c6 bién chirng ARDS.
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