OXY TRI LIEU TRONG BENH VIEN — CAC DUNG CU CUNG CAP
VA CAC HE THONG DAN OXY
TS BS BO TH| TWUONG OANH

1. DAI CUONG

Khi oxy dwoc phat hién lan dau tién vao nhirtng nam 1700 va sau d6 cac nha nghién
ctu nhan ra tdm quan trong ctia né dbi véi sy sbng va vai tro ctia né trong qué trinh hd
hap. Dau thé ky 19, oxy da bat dau dwoc sir dung trong y khoa. Cac nha sinh Iy hoc tiép
tuc nghién ctu ban chat hoa hoc cta oxy va sy twong tac sinh ly ctia né véi qua trinh
chuyén hoa té bao va van chuyén khi. Dén dau thé ky 20, oxy dwoc ké don rong rai cho
nhirng b&nh nhan mac nhiéu loai bénh vé dwéorng hd hapl. Oxy cé tinh hai mat, vira &
mot phan tir thiét yéu hd tro sw sdng vira la chat oxy héa manh cac phan t& khac dan
dén thoai héa cac mé sinh hoc: Oxy gip hd tro' bénh nhan bij thiéu oxy va déng thdi co
kha nang gay tén thwong phdi. Hién nay da cé bang chirng ré rang cho thay déc tinh cta
tinh trang tang oxy mau; do doé, oxy liéu phap chi nén dwoc chi dinh cho bénh nhan ha
oxy mau tlr trung binh dén nang?2. Noi dung bai nay chi dé cap khia canh kj thuat khi sty
dung oxy liéu phap & nhirng bénh nhan da co chi dinh diéu tri oxy trong bénh vién hay
co sd vy té.
2. NGUON OXY

2.1.Binh oxy nén

Binh oxy thwéng dwoc dung tai mot sé co s& y té véi nhiéu kich ¢& khac nhau dé
cung cép oxy cho bénh nhan, trong dé oxy 100% dwoc nén v&i ap suat cao trong binh
chtra bang kim loai cwong lwe (sat hodc nhdm). Méi loai binh oxy chira mét thé tich oxy
nhat dinh tlr khodng 900 lit d&n khoang 6000 lit. Binh oxy lwu hanh tai Viét nam khéng
dung ky hiéu quéc té ma thwdng dwoc goi tén theo thé tich cia vé binh rdng: binh 6 lit,
9 lit, 10 lit, 14 lit va 40 lit. Loai binh oxy théng dung tai cac co s& y té 1a binh 40 lit, c6
chiéu cao # 120cm va chira 6000 lit oxy; nhirng binh nhé hon ding dé di chuyén cing
véi nguwdi bénh hay dat trén xe clru thwong. Du thé tich binh I&n hay nhd, &p lwc oxy tbi
da ctia binh ludn 1 2100 psi hodc 150 bar (hay kg/cm?). Thé tich oxy chtra trong binh (lit)
= Thé tich binh x 150 (bar hay kg/cm?)4.

Trong thwe hanh 1am sang, trong mét sb trwéng hop can phai biét rd thei gian bénh
nhan s dung binh oxy con lai & bao lau (rng v&i lwu lwong oxy hién tai) dé& c6 ké hoach
thay binh hop ly. Théng thuwérng ngudi ta sé wéc tinh thé tich oxy con lai trong binh bang
cach xem déng hoé do ap lwc oxy: Vi du, &p lwc oxy tdi da trong binh luén la 150 bar hay
kg/cm?2 (hodc 2100 psi), néu la 75 bar thi chi con ¥ thé tich binh va 37,5 bar thi chi con
Y, thé tich binh. Thé tich oxy con lai chia cho lwu lweng oxy (L/ph) dang thé sé c6 dwoc
sb phat c6 thé thé oxy (Hinh 1).
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Hinh 1: Péng hé do ap lwc oxy va cach wéc tinh lwgng oxy trong binh. Ngudn:
https://www.google.com/medical-gases-storage-and-supply-

e An toan chay nd: Khi oxy khéng tw chay hay nd nhwng van c6 thé nd néu bi nung
néng; va cac vat dung khéac ciing dé bat Itra va chay nhanh trong khéng khi giau oxy. Lwu
y d&t bang cdm hat thuéc trong pham vi 3 mét quanh ngudn oxy. Dat binh oxy & noi an
toan tranh nga dd, tét nhat Ia dat trong gia d& va han ché dung céc thiét bj dién nhw may
cao rau, may say toc, cac dung cu net Ilra d& khdi dong trong lic dang thé oxy?23.

2.2.Khi oxy léng

Mot sb bénh vién trang bi hé théng oxy 1dng c6 dwdng dng dan oxy dén cac giwong

bénh. Pay la phwong tién tot nhat dé lwu trir oxy lwong 1én véi dién tich nhé: mot lit oxy
ldng cung cap khoang 860 lit oxy dang khi. Quy trinh hoa ldng oxy: Khéng khi trong khi
quyén dwoc lam lanh dén -181°C; & nhiét d6 nay khi oxy va khi argon bj héa 16ng nhung
nito' van & trang thai khi (vi diém hoa 16ng ctia né la —=196°C). Hén hop oxy va argon thu
duwoc dwa qua binh chwng cat ap suat thap th hai dé tinh ché, oxy 16ng tinh khiét cubi
cung dwoc chira trong nhirtng bé chira cach nhiét dworc thiét ké d&c biét dé van chuyén
va lwu trir mot cach an toan va tiét kiém. Cac bé chira c6 van an toan dé giv 4p lwc 6n
dinh va dworng dng hop kim ddng dwa oxy dén giwdng bénh?. Cac dau ra ngudn oxy trén
twdng tai cac giwdng bénh can dwoc ky hiéu va ghi chd rd rang tranh nham 1an véi dau
ra cGia khi khac hodc may hat hay day khi.

2.3.Lwu lwong ké

Lwu lwong ké hay dung cu do lwu lwong oxy la thiét b y té dung dé do thé tich dong
khi oxy theo mét don vi thoi gian, téc d6 dong chady duwoc diéu chinh thdng qua bd diéu
khién lvu lvong. Luu lwong ké thwong sir dung trong bénh vién 1a loai lwu lwong ké don
gidn nhat dwa trén nguyén tac phao ndi: Vién bi di chuyén Ién xubng trong cét khi c6
dwéng kinh tdng dan, dwong kinh cang Ién thi dong khi qua cang nhiéu, lvu lveng cang
I&n. Cot lwu lwong oxy thong thwéng 1a 0 — 15 lit/phit. Lwu y, dé ddm bao dd chinh xac
thi lwu lwong ké (phao néi) luén phai dwoc dat thang dirng va tam cla vién bi phai thang
hang véi vach danh diu téc dd dong chay thich hop (Hinh 2). Ngoai ra, cac loai lwu lwong
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Hinh 2: Lwu lwong ké y té. A. M6 ta lwu lwong ké. B. Nguyén Iy hoat dong Iwu lvong ké diing vién
bi 1am phao néi (P1 khac P2). C. Tam vién bi phai & ngang mdc trén cot lwu lwong (2 lit/ph). Ngudn 2
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2.4.Binh lam 4m oxy

Binh thwdng, dwérng hé hap trén cé chirc ndng loc sach bui to va lam dm, lam &m
khéng khi hit vao. Néu cac chirc ndng nay bj suy gidm do bénh ly hoac khi dwéng hd hap
trén bi bé qua do théng khi nhan tao, viéc cung cip dé am cho khi hit vao la rat can thiét.
Vi khi oxy c6 d& am <50%, ngu®i ta cho rang ding oxy 4m trong oxy liéu phap sé gitp
lam giam bét khé niém mac va giam bét sy khé chiu & mii va miéng & bénh nhan. Viéc
tao &m cho oxy thwdng dwoc thwe hién bang cach suc dong khi oxy qua nwéc vo tring
trwdc khi dén bénh nhan. Tuy nhién, d& cé nghién ctu cho thy st dung binh lam am
lam tang nguy co nhiém khuén hé hép: cay vi khuan trong nuwéc & binh lam dm sau 5
ngay st dung cho thay két qua dwong tinh 83% & khoa ndi, 77% & khoa phau thuat va
50% & khoa cép ctu, trong do ty 18 nhiém Pseudomonas aeruginosa chiém da sé°.

Theo khuyén céo cia BTS 2017 (Hoi Long ngwc Anh), vi binh suc khi 1am dm oxy
khéng cé bang chirng loi ich vé 1am sang nhwng lai lam tang nguy co' nhiém khuan hd
h&p® nén khéng can 1am am oxy néu s dung oxy lwu lwong thip (cannula mii, mat na)
hodc thé oxy lwu lwong cao (mat na Venturi) trong théi gian ngan < 24 gid 2. Chi can lam
am oxy khi thé oxy lwu lwgng cao va kéo dai > 24g hodc nhirtng bénh nhan than phién
cam giac khé & dweng hd hap trén (bang chirng loai D)2. M6t sb bénh nhan thé oxy kéo
dai than phién khé khac dam cé thé cho phun khi dung v&i nwéc mubi sinh ly lam loéng
dam?.

Tai Viét nam hién nay, binh 1am &m van dwoc ding rong rai cho tat cd bénh nhan
th& oxy. Khi st dung binh 1am &m, can lwvu y nhirng diém quan trong sau:

3



e Dung nwéc vo trung va thay nwéc hang ngay, binh 1am dm phai dwoc suc rira
thwdng xuyén.
e Khidung lwu lwgng cao, phai lwu y hiéu qua 1am dm cla binh: d6 nwéc & mice toi
da, du 6ng dan nuwéc co bd phan diffuser gitp khi oxy phan tan trong nwéc tét hon.
e Ludn luén kiém tra ndp binh khéng bj h& (tranh thoat khi) va van ap lwc con hoat
dong (tranh tac khi).
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Hinh 3: C4u tao binh Iam dm oxv. Naudn: https://encrvoted-tbn0.astatic.com/imaaes

3. CAC HE THONG DAN OXY (OXYGEN DELIVERY SYSTEM)
3.1.Nhac lai sinh ly: Lwu lwong hit vao
DPé hiéu rd cach phan loai cac hé théng dan oxy, can nhac lai khai niéem vé luu
lwong hit vao (IFR: Inspiratory flow rate): day 1a thé tich khi ngwdi bénh hit vao theo moét
don vi thoi gian. Ngwoi binh thwong & trang thai nghi ngoi co6 Iwu lwgng hit vao khoang
20 — 30 lit/phut.
Cong thtre tinh lwu lwong hit vao’
IFR (lit/phtit) = Vi x RR x =+
TST: Thoi gian 1 chu ky thé (giay)
TI: Thoi gian thi hit vao (giay)
Vi : Thé tich khi lvu théng (lit)
RR: Nhjp thé/ phut
« Vi du 1: Mét bénh nhan & trang thai nghi va hd hap binh thuwéng, khi lwu théng Vi
0.5 lit, nhip thé 20Il/ph, TST 3s, Tl 1s
IFR = 0.5 x 20 x 3/1 = 30Il/ph
Lwu lweng hit vao cé thé thay dbi trong cac bénh Iy va phu thudc nhiéu vao kiéu thé
clia ngudi bénh (thé tich khi lwu théng, tan sé thé, ti & thi hit vao/ thi thé ra).
* Vi du 2: Bénh nhén kho thé nén tang théng khi do phan xa: khi lwu théng Vt 0.75 1,
nhip thé 30l/ph; TST 2, TI 0.5s
IFR = 0.75 x 30 x 2/0.5 = 90I/ph
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3.2.Céac hé théng dan oxy

Khi oxy tlr nguén da dwoc diéu chinh lwu lwong can thiét béi cac lwu lwong ké sé
dwoc dan vao dueng hd hap cla ngudi bénh qua cac hé théng dan oxy. Théng qua cac
hé théng dan oxy nay, oxy sé dwoc dwa vao ngudi bénh theo céc ty 1&é % khac nhau
(FIO2: Fraction inspired oxygen= ti I& % khi oxy trong khi hit vao).

Hé théng dan oxy thwdng duwoc phan chia thanh 2 nhém: Hé théng dan oxy lwu lvong
thap (cannula mdi, m&t na don gidn, mat na co ti dw trir thé lai va khong thé lai) va hé
théng dan oxy lwu lwong cao (mat na Venturi, oxy lwu lwong cao qua cannula mi
HFNC)8. Cac thuat nglr cao va thap khéng phan anh mirc FiO2 bdi vi ca hai hé théng
cung cap oxy déu c6 kha ndng cung cap nhiéu mdc FiO2 khac nhau. Lwu y, dirng nham
lan hé théng lwu lwong thap véi ndng dd oxy thap.

3.2.1. Céc dung cu dan oxy lwu lwong thap

Déc diém chung ctia nhém dung cu nay 1a lwu lweng oxy nguén thuwdng thap hon luu
lwong hit vao tdi da ctia bénh nhan, vi vay khi ngwdi bénh hit vao, khi trdi tr bén ngoai
cling s€ dugc hit vao theo cho du mdrc Iwu lwgng hit vao (IFR). Vi vay, khi oxy sé bi pha
lodng vé&i khi troi véi ti 1& thay dbi, va do d6 FIO2 ciing thay dbi dang ké&. Vé&i ciing mot
loai dung cu dan khi lwu lwong thap (cannula mii, mat na don gidn, mat na c6 tai dw triv
thé lai va khéng thé lai) nhwng véi kiéu théng khi khac nhau, ta sé c6 FIO2 rat khac nhau.
Céac mirc FIO2 dworc trinh bay theo méi loai dung cu chi la FIO2 wéc tinh néu bénh nhan
c6 kiéu thé binh thwong, nhung trén thwc té, nhitng bénh nhan cé chi dinh thé oxy
thwdng khong co kiéu thé binh thweng. Uu diém chinh cla cac dung cu lwu lwong thap
la d& sir dung. Lwu lwgng oxy ngudn cung cép chi tlr 1-15 lit/phat®10,

Tho oxy qua mat na

HFNC 35 litiph
10liph; 100% oxy o

Hit vao Tho ra Hit vao Thora

Lwu Iwong hit vao téi da

Khl: FIO2
phong cé dinh
219% Oz FlOo2
= 40 thay gdi

Thoi gian Thoi gian

Hinh 4: So sanh hé théng dan oxy Iwu lwong thap va cao. Ngudn: Optiflow® - Manual



3.2.2. Cac dung cu dan oxy lwu lwgng cao

Nguworc lai véi cac dung cu dan oxy lwu lwong thap, dac diém chung ctia nhém dung
cu nay la lwu lwgng oxy cung cap bang hodc cao hon lwu lwgng hit vao cta bénh nhan
(t6i da khoang 50I/ph) nén khong bi pha lodng vé&i khi trévi, nhd vay FIO2 hau nhw khéng
bi thay ddi (Hinh 4). Cung cép oxy lwu lwgng cao 1a phwong phap hé tro hd hap khéng
xam l1an cho nhirng bénh nhan nguy kich d& cung cip ndng doé oxy rat chinh xac. Uu
diém cua hé thdng dan oxy lwu lwong cao & cé thé sir dung & nhirng bénh nhan c6 tan
sb va kiéu thé thay dbi. Hé théng dan oxy lwu lwong cao bao gbm mét na Venturi, oxy
lwu lwong cao qua cannula mii (HFNC: High flow nasal cannulae), 18u oxy...Lwu lwgng
khi cung cp cla hé thdng dan oxy lwu lweng cao it nhat 50 — 60 lit/phat®10,

4. CAC DUNG CU DAN OXY LUU LUONG THAP
4.1.Cannula miii:

La day dan oxy ttr nguén c6 2 nganh mii d&t vao mii bénh nhan. Cannula mii can
nguén cung cap lwu lwong oxy thap va trung binh (1 — 6 I/phat). Cannula mii dung khoang
mi — hau # 50ml nhw khoang du trir oxy (reservoir) (Hinh 4). Nguoi ta thwdng wéc tinh
FIO2 clia cannula mii bang cong thirc FIO2(%)=20+(4 x lwu lwong oxy), tirc la FIO2 wéc
tinh cdia cannula mdi khoang tlr 24 — 44%. (Bang 1)

Bang 1: FIO2 wéc tinh cia cannula mii

LUU LUONG FIO2 UOC TiNH
(L/ph) (kidu thé binh thuwéng)
1 0.24 24%
2 0.28 28%
3 0.32 32%
4 0.36 36%
5 0.40 40%
6 0.44 44%

Tuy nhién, FIO2 that sy bi anh hwéng rat nhiéu béi nhip thé (nhip thd nhanh thi FIO2
thap hon), théng khi phut, thé tich khoang mii — hau va loai bénh hd h4p ctia ngudi bénh.
Néu lwu lwong oxy > 41/ phat, FIO2 con thay dbi nhiéu hon89:11,
Vi du 1: Mét bénh nhan & c6 kiéu thé binh thuong, khi lwu théng Vi 0.5 |, nhjp thé
20l/ph, TST 3s, Tl (thoi gian hit vao)ls. Bénh nhan dwoc cho thé oxy qua cannula
mdi 51/ ph
Lwu lweng oxy ngudn 5l/ph — 83ml/giay
Thé tich khoang m(i 50ml (khoang chtra oxy)
Trong thi hit vao, bénh nhan hit dwgc 83 + 50 = 133 ml oxy.
Vi thé tich khi lwu théng Vi 1a 500ml, bénh nhan phai hit thém: 500 — 133= 367ml khi troi
Oxy c0 trong khi tr&i :367 x 20% = 73ml
% oxy trong khi hit vao: 133 + 73 = 206ml oxy trong 500m|
— FIO02 = 206/500 # 40%



* Vi du 2: Cung bénh nhan trong vi du 1 nhap vién vi khé thé, thé nhanh va tang théng
khi. Thé tich khi luu théng Vt 0.75 |, NT 30l/ph; TST 2 giay, Tl 0,5giay. Bénh nhan
duwoc cho thé oxy qua cannula mii 5/ ph

Lwu lwong oxy ngudn 5l/ph — 83ml/giay.

Vi nhip thé nhanh, thé tich oxy trong thi hit vao (0.5”) la: 41.5ml

Thé tich khoang mi: 50ml

Trong thi hit vao, bénh nhan hit dwgc 41.5 + 50 = 91.5 ml oxy.

Vi thé tich khi lwu théng Vi 1a 750ml, bénh nhan hit thém: 750 — 91,5= 658.5 ml khi troi
Oxy c0 trong khi troi :658.5 x 20% = 131.7 ml

% oxy trong khi hit vao: 91.5 + 131.7 = 223.2 ml oxy trong 750 ml|

— FI02 = 223/750 # 30%

—Nhuw vay, cung 1 mée lwu lwong oxy ngudn va cung ngudi bénh nhung do kiéu the
khac nhau, FIO2 c6 thé thay dbi tir 40% tré thanh 30%.

Dé tang thé tich cho khoang dw trir oxy, nguwi ta thiét ké céac loai cannula mii co
thém # 20ml khoang chira oxy & phia trwgc (Oxymizer®), loai nay khdng théng dung &
Viét Nam.

Cannula mii c6 wu diém Ia rat thuan tién cho ngu®i bénh cé thé vira thé oxy vira
noi chuyén hodc &n ubng. Cac khuyét diém bao gdm kich trng ni@m mac mi do tiép xuc,
khé chiu va khé mii khi dung lwu lwong > 4 L/ph, kém hiéu qua néu bénh nhan thé bang
miéng212.13.14,

Dau ndi oxy ngudn

Ong dan o
YA 2 nganh mui
A\ [
NN
= =
NasﬁCammla B
",'D
] » 2|
A L 100% Ox ..
® ® v
L mox Cannula mi
C Khi phong N
21% 02

Hinh 5: Cannula miii. A. C4u tao cannula miii B. Khoang mii — hau nhw khoang dw tri¥
oxy # 50ml. B. Co ché van hanh cannula mi - Nguon:
httos://www.directhomemedical.com/1820-7foot-softech-nasal-cannula.html
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4.2.Mat na dorn gian

Mat na bang nhya trong véi nhiéu kich c& khac nhau dat trén mdi va miéng bénh
nhan cho vira khit va cb dinh bang day dan héi. Ngoai thé tich khoang mdi — hau 50ml,
mat na don gidn c6 thém khoang dw tri¥ oxy # 100ml, tdng cong la 150ml. Mat na don
gidn can lwu lwong oxy cung cap trong khodng 5 — 101/ph véi FIO2 wéc tinh 1a 35 — 50%.
Cling twong ty nhw cannula mii, FIO2 that sy ciling bi anh hwéng khong chi b&i nhip
thé, thong khi phat, loai bénh hdé hap ma con béi kich thwédc mat na va sw that thoat khi
qua khe h& cla mat na va méat bénh nhan. Uu diém ctia mét na loai nay 1a cé thé cung
cép FIO2 cao hon so v&i cannula mii, nhwng khéng thich hop véi ngudi bénh cé nguy
co tang CO2. Lwu y quan trong: Khéng duwgc dung mat na don gian véi lwu lvgng oxy
th&p < 5l/phut vi sé gay hién twong bénh nhan thé lai CO2 trong khi thé ra, gay nguy co
tang CO2 cla bénh nhan va tang khang lwc hit vao1415,

C Mat na don gian

100% Oz

Khi trovi
21% Oz

Hinh 6: Mat na don gian. A. C4u tao mét na don gian. B. Khoang dw tri¥ oxy. C. Co ché
van hanh mat na don gian Nguon: https://kyoling.com/page/411.html

Khuyét diém la khuyét diém chung cta cac dung cu dan oxy qua mat na: Bénh
nhan khéng thé néi chuyén va &n udng khi dang thé oxy, khé ho, mat na dé tuét ra lic
ngu, co thé gay anh hwéng trén vang da dwdi mat na (ap lwc, do am...).



4.3.Mat na co tui dw triv
Mat na c6 tai du tri twong tw mat na don gian nhwng cé gan thém mét tdi dw tri c6
thé tich # 600 -800ml, nhd vay khoang du tri» oxy xap xi 1000ml. Thwdng c6 2 loai: Mat
na c6 tai dw trir thé lai mét phan (partial rebreathing reservoir mask) va mat na c6 tai dw
trir khdng thé lai (non-rebreathing reservoir mask).
4.3.1. Mat na c6 tai dw trir thé lai mot phan

Khi str dung mét na thé lai mét phan, khi bénh nhan thé ra sé cé khoang 1/3 thé tich
khi thé ra di vao trong tui dw trir va phan con lai thoat ra ngoai qua céac 16 thoat khi cta
mat na. 1/3 dau tién cua thé tich khi thd ra dwoc 1y tr khoang chét giai phau nén ham
lwong O2 cao va CO2 thap, pha trdn véi khi oxy 100% tr ngudn sé duwoc nguwdi bénh hit
vao & thi hit vao tiép theo sau. Mat na thé lai mdt phan doi hdi lwu lwong oxy nguén 10
— 12l/ph va m&rc FIO2 wéc tinh dat dwgc cao hon so v&i mat na don gian, khoang 50 —
60%. Cling twong tw nhw cannula mi va mé&t na don gian, mirc FIO2 nay cling rat thay
ddi thy theo kiéu thé ctia ngwdi bénh do pha lodng véi khi tréi. Lwu y quan trong: Luwu
lwong oxy nguén phai dwoc diéu chinh > 10l/ph dé tai dy trir khéng bi xep va ngudi bénh
khéng thé lai nhiéu CO2.

4.3.2. Mat na co tai dy trir khdng tho lai

Mat na khéng thé lai c6 ciu tao twong tw méat na thd lai mét phan nhwng c6 thém 2
hodc 3 van mét chiéu: Van (1) nam gidra thi véi mat na chi cho phép oxy di tr tai ra mat
na (nén khi thé ra ctia bénh nhan khéng di vao trong tui dy trir) va hai van (2) & hai vi tri
|6 bén cla mat na chi cho phép khi t&r trong mat na ra ngoai. Nh& cac van nay, bénh
nhan sé khéng thé lai CO2 trong khi thé ra. Mat na khéng thé lai dung cho lwu lvgng oxy
kha cao 10 — 15I/ph v&i FIO2 wéc tinh 18n dén khoang 60 — 90% véi diéu kién mat na
phai khit vao mat®. Néu méat na khdng khit, khdng khi bén ngoai sé pha lodng oxy va lam
FI02 thay ddi.

Céch str dung: Kiém tra cac van clia méat na. N6i mat na vao nguén oxy lwu lwong
10 — 15l/ph, 1am phéng tai dw trir bang cach chan ngén tay vao van (1) trwéc khi cho
bénh nhan s dung. Khi b&énh nhan hit vao, tai dw trir s& hoi xep mét chat, néu tai khéng
phdng cho thdy mét na bj hé. Lwu y quan trong: Tuyét dbi khdng dwoc dé can ngudn khi
oxy Vi cé thé khién cho bénh nhan bj ngdp thé. D& phong tranh viéc nay, mot sd mat na
thiét k& chi c6 mot van (2) & mot bén mat na, gitp cho khi tri van c6 thé vao mét na néu
ngudn oxy bi giam hodc can kiét dét ngét.

Uu diém cGa mat na khéng thé lai la cé thé dat dwoc FIO2 kha cao va khuyét diém
la khuyét diém chung ctia cac loai mat na thd oxy; mat na cé thé khit vao mat gay cam
giac kho chiu. Khi can phai st dung mat na khéng thé lai kéo dai, nén xem xét chi dinh
thdng khi khdng xam lan.
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Hinh 7: Mat na cé tai dw triv. A. M6 td mét na cé ti dw tri» - B. Co ché hoat ddng mat na cé
tai duw trir thé lai va khong thé lai. Nguon: Fishman's Pulmonary Diseasand Disorders 20151

5. CAC DUNG CU DAN OXY LUU LUQNG CAO
5.1. Mat na Venturi:

Mat na Venturi la mat na thé oxy dwoc phat minh b&i E.J. Campbell vao nam 1967.
Mat na Venturi hoat ddng dwa trén nguyén ly Bernouilli: Ludng khi van téc cao di qua ché
hep sé& tao mdi truwérng ap suat thap va tao ap lwc canh dong cudn khéng khi xung quanh
vao dong khi chinh. Thé tich khi bi cuén vao nhiéu hay it tly theo dién tich cla cac clra
s6 khi to hay nhé khac nhau, nhd d6 cung cép ty & cwc ky chinh xac gitra oxy (100%) tir
ngudn va khi tréi xung quanh (21%). Lwu lweng oxy nguén két hop véi lwu lweng khdng
khi bi cubn vao qua ctra sb khi tao ra lwu lwong téng c6 thé 1én dén 50 - 70 L/phut va
thuwdng sé vt qua Iwu lvgng hit vao cda bénh nhan. Tuy nhién, nhwng khi FiO2 tang >
35%, lwu lwong tbng thwéng thap hon do lwong khéng khi bi cudn vao it hon?. (Hinh 7)

M6t bd mat na Venturi thwdng cé 6 loai v&i 6 mau séc quy wéc, twong trng voi cac
mac FIO2 khac nhau: 24%, 28%, 31%, 35%, 40%, 60% va trén mbi loai mat na cé ghi
lwu lwong oxy ngudn thap nhéat cé thé s dung. Ngoai ra, con cé loai mat na Venturi co
thé diéu chinh mirc FIO2 theo vach (Hinh 8B). Mét nghién ctru da cho thay nhivng bénh
nhan c6 nhip thé > 30 lan/phut thuwong cé lwvu lwong hit vao cao hon lwu lwong tdi thiéu
dwoc ghi trén mét na va cé thé lam FIO2 thay dbi do hit thém khi tr&it. Do d6, dbi voi
bé&nh nhan c6 nhip thé nhanh > 30 lan /phat, nén diéu chinh lwu lweng oxy ngudn cao
hon murc téi thiéu quy dinh trén mat na.
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LUU LUQONG TONG TUONG UI'NG CAC MUC LUU LUQNG VA CAC
LOAI MAT NA VENTURI

Venturi FIO2

Lwu lwong oxy

nguon L/min 24 28 31 35 40 60
15 84 82 30
12 67 50 24

C 10 78 56 41

8 89 63 46
6 67 47
4 102 44

2

51

Lwu Iwrong tong L/min

Hinh 8: Mit na Venturi va nguyén ly Bernouilli. A: Céu tao mit na Venturi - B: Nguyén

tac hoat dong mit na Venturi - C: Bang luu lugng tong twong ing FIO2 va luu lugng ngudn;

Ngudn BTS 20172

Uu diém ctia méat na Venturi la c6 thé cung cip FIO2 chinh xéac, va la dung cu dan
oxy duy nhat c6 thé cung cap FIO2 cb dinh trwéc khi HENC (oxy dong cao qua cannula
mii) ra d&i. Kha nang cung cap FiO2 chinh xac & mrc FiO2 thp khién cho mat na
Venturi tré nén ly twéng cho nhirng bénh nhan méc bénh phdi man tinh c6 nguy co tang
CO2 méu do th& oxy liéu cao. Hién tai, mat na Venturi 24% va 28% dwoc khuyén nghi 1a
liéu phap oxy hang dau & nhirng bénh nhan cé nguy co tding CO2 mau, COPD..
dang dung Venturi 60%, nén chuyén sang mét na c6 tdi dv trir. Lwu y quan trong: D6
chinh x&c ctia FIO2 sé giam néu mét na dat khéng dung vi tri trén mat bénh nhan. Khuyét

diém cua loai mat na nay ciing la khuyét diém chung cutia cac loai mat na thé oxy.

11
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Hinh 9: Mit na Venturi. A: B mit na Venturi gdm 6 loai thay thé- B: Mat na Venturi diéu
chinh dugc- Nguon http:// www.intersurgical.com

5.2.Liéu phép oxy lwu lweng cao qua cannula mii (HFNC: High flow nasal
cannula)
5.2.1. CAutao may HFNC

La hé théng cung cip oxy lwu lwong cao Ién dén 60 - 100l/ph, bao gébm ba bd
phan: giao dién bénh nhan (cannula miii), thiét bi pha trén va phan phdi khi va may lam
4m va tao dd &m (Hinh 10).

e Cannula mii mém déo, c6 2 nganh vira khit gitip han ché cac khoang hé, ro
khi, nhwng khéng che kin hoan toan 16 mii b&nh nhan d& dam bao thé ra vira du va tranh
chwéng bung. Cannula mii tao sy thodi mai cho ngudi bénh hon han so véi thé oxy qua
mat na. M6t nghién ciru so sdnh HFNC v&i mat na Venturi va NIV (Non-invasive
ventilation: th& may khéng xam lan) & bénh nhan suy hd hap ha oxy mau cho thdy HFNC
dat dwoc can bang tét hon gitra hiéu qua cai thién oxy héa mau va sy thoai mai cho bénh
nhan so v&i NIV va mat na Venturi®.

e BO trén khi: B pha tron khi tréi — oxy co hoc ¢6 kém lwu lwong ké stiv dung
tua-bin dé hat khéng khi trong phong va khi oxy tlr ngudn theo ti 1& nhat dinh dé& dat FIO2
mong mudn, lwu lweng dong khi 1&n dén 60 — 100I/ph. B trdn oxy dwoc két ndi véi mach
nhiét cho phép chuén dd chinh xac FiO2 tir 21 dén 100% ma khéng phu thudc vao lwu
lwong.

e B6 phan lam dm & lam dm: Toan bd dong khi bénh nhan hit vao déu qua hé
thdng do lwu lweng dong khi cao hon lwu lwong hit vao. Dong khi nay can phai duwoc lam
am va lam 4m vo&i d6 Am dat 100% va nhiét do 37°C. D6 4m tdng dan dén ham luwong
nwéc trong chat nhay tang lén, tao diéu kién thuan lgi cho viéc loai bd dich tiét, lam gidm
cong thé, tranh lam kho dwdng thé va tdn thwong biéu md. Dong khi cling can duoc lam
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a&m dé duy tri d& dm can thiét, ddng thoi tranh hoi nwéc lang dong trén day thé cha hé
théng.
5.2.2. Loi ich cia HFNC:
Dong khi lwu lwgng cao cla hé théng HFNC c6 thé mang lai cac loi ich nhw sau:

e Cung cap FIO2 cb dinh: Lwu lwong dong khi cao dén 60 — 1001/ph nén thudng cao
hon lwu lvgng hit vao cta bénh nhan, nh& vay khéng bi pha trén véi khi tréi. Nhd vay
FIO2 thyc té clia nguwdi bénh twong dbéi 6n dinh va chinh xac nhw mae diéu chinh. Lwu
y, néu bénh nhan két hop théd miéng sé lam FIO2 bj thay dbi. Lwu lwong dong khi cao
cling da dwoc chirng minh 1a giGp cai thién kiéu thd bang cach téng thé tich khi lwu thdng
va giam nhip tha?°

e Ria sach khoang chét giai phau: Lwu lwong dong khi cao con gidp tao ra luéng khi
twoi mai lién tuc & tbc dd cao dé thay thé hodc rira sach khoang chét & vang hau hong
ctia bénh nhan, thay thé cho khi cii ham lwgng O2 thap va CO2 cao. Mbi hoi thé sé dwoc
rira sach CO2va thay thé bang khi giau oxy va do dé cai thién dwoc hiéu qua hé hap.

e Tao hiéu &ng ap lwc dwong cudi thi thé ra (PEEP: Positive end expiratory
pressure): Lwu lwong dong khi cao dd dé chéng lai lwu lwong thé ra va tao ap lwc dwong
trong duong thé & cudi thi thé ra. Ap lwe dwong nay du nhé nhwng mang lai nhivng loi
ich: Tai huy dong phé nang (tdng sé lwong phé nang tham gia théng khi) va day nuéc tr
trong 1d6ng phé nang vao mé k& quanh mach méau trong héi chirng 14p day phé nang, loai
bé PEEP néi sinh & nhirng bénh nhan cé tac nghén ludng khi thé ra, cang phdng phdi
qua murc 2021, nho vay lam giam bét cong thé.

Lwu lwong ké

P

Cannula muii

Bo trén
khi tréi-oxy

Mach lam am

e T T O T T O O I

B& phan lam am

Hinh 10: Céiu tao dung cu HFNC (High flow nasal cannula). Nguon: ERS
Conference 20212
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5.2.3. Theo déi khi st dung HFNC — Chi s6 ROX
Chi s6 ROX dwoc stir dung dé& duw doan kha ndng théat bai cia HFNC, dworc tinh theo
cong thire:

SpO, / FiO
ROX = : 2 x100

RR

Pon vi SpO2 %; FIO2 %; RR (nhjp thd): sé lan/phat

Chi s ROX thwong duwge ghi nhan tai cac thoi diém 2 gi0, 6 gid hoac 12 gi® tinh tw
ltc bat dau st dung HFNC. Chi s6 ROX > 4,88 tai cac thdi diém nay cho thay nguy co
dat néi khi quan thap & bénh nhan viém phdi c6 suy hd hap ha oxy mau?2. Mét nghién
ctu phan tich gdp tir 9 nghién ctru khac nhau khao sat gia tri ctia chi sé6 ROX trong dw
doan nguy co that bai cia HFNC?23 cho thdy d& nhay va dé dac hiéu gop cla chi sé ROX
lan lwot 14 0,67 (KTC 95% 0,57-0,76) va 0,72 (KTC 95% 0,65-0,78) véi gia tri ngwéng
> 5: khi phan tich dwdi nhom cho thay chi sé ROX c6 tinh dw doan cao hon & bénh nhan
COVID-19 so v&i nhém bénh nhan viém phéi va suy hé hap cép, tuy nhién thoi diém dé
danh gia hiru ich nhét clia chi sd nay can cé thém nhiéu sb liéu.

5.2.4. Chidinh str dung HFNC trong x@ tri suy hd h4p cap

HENC la phwong phap diéu tri khéng xam 1an dwoc st dung trong x( tri sém céac tinh
trang suy ho hap cap, cung véi cac liéu phap oxy théng thwdng (COT= conventional
oxygen therapy, bao gdbm cannula mii va cac loai mat na thé& oxy) va théng khi khéng
xam 14n (NIV). Loi ich cia HFNC, vé mat |am sang (sw thodi mai ctia bénh nhan va dé
st dung) va sinh Iy (oxy héa cao, huy ddng phé nang, lam &m va swéi &m, tang kha néng
thanh thai bai tiét, giam khodng chét), c6 thé gilip ngan ngira sw sut gidam chirc nang phdi
va dat ndi khi quan24. Tuy nhién, rdi ro va loi ich ctia HFNC c6 thé khac nhau trong cac
tinh huéng suy hd hap cép khac nhau. Mac du HFNC thodi mai va d& dung nap hon khi
so sanh véi COT va NIV, kha n&ng gidm tai co hd hap trong suy hd hap cap c6 thé thap
hon so v&i NIV; hon niva, viéc kéo dai hé tror hd hap khéng xam lan & nhirng bénh nhan
that bai véi HENC c6 thé dan dén viéc dat noi khi quan bj tri hodn va lam ndng thém ty
|& tir vong tai bénh vién2®. Hoi H6 hap Chau Au (ERS) da dwa ra cac khuyén nghj dua
trén bang chirng vé HENC & nguoi Ién suy ho hap cap?® (Bang 2).

Bang 2 Khuyén céo st dung HENC trong suy hé hap cip ctia ERS 202226

Cau héi PICO Khuyén céo Mirc d6

bang
chirng

1. C6 nén str dung HFNC hoac COT & Nén str dung HFNC thay vi COT & bénh nhan | Trung binh

bénh nhan suy hd h4p cap ha oxy mau? suy hd hap cap ha oxy mau.

P. C6 nén st dung HFNC hodc NIV & bénh | Nén st dung HFNC thay vi NIV trong suy ho R4t thap

nhan suy hd hap cap ha oxy mau? hap c4p ha oxy mau.

3. C6 nén s dung HFNC hoac COT trong | Nén st dung HFNC thay vi COT trong th&i Thép

thoi gian tam ding NIV & bénh nhan suy hd | gian tam divng NIV & bénh nhan suy ho hap ha

hap ha oxy mau? oxy mau.
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4. CO6 nén str dung HFNC hoac COT cho | Nén st dung COT hoac HFNC & bénh nhan Thép
bénh nhan hau phau sau rat ndi khi quan? | hau phau cé nguy co bién chirng hé hap thap.

5. C6 nén str dung HFNC hoac NIV & bénh | Nén st dung HFNC hoac NIV & bénh nhan Thép
nhan hau phau sau rat ndi khi quan? hau phau c6 nguy co cao bién chirng ho héap.

B. C6 nén sir dung HFNC hodc COT & bénh | Nén st dung HENC thay vi COT & bénh nhan | Thap
nhan khéng phau thuat sau rat néi khi | khéng phau thuat sau rat ndi khi quan.
quan?

7. C6 nén str dung HFNC hodc NIV & bénh | Nén st dung NIV thay vi HFNC & bénh nhan Trung binh
nhan khong phdu thuat sau rat ndi khi | co nguy co that bai rat ndi khi quan cao, triv khi

quan? c6 chdng chi dinh tuyét déi hodc twong di voi

NIV.
8. C6 nén str dung HFNC hodc NIV & bénh | Nén thtr nghiém NIV trwdc khi ste dung HENC | Thap
nhan suy hd hap tdng CO2 mau cap? & bénh nhan COPD va suy ho hap tdng CO2

mau cap.

PICO: Population, intervention, comparison, outcomes; HFNC: High flow nasal cannula; COT: Conventional oxygen therapy; NIV:
Non-invasive ventilation

e DAi v&i nhivng bénh nhan suy hd hap ha oxy mau (type 1):

HENC khéng thich hop & bénh nhan dap &ng tét véi oxy lwu lwong thap qua cannula
mi hodc bénh nhan cé chi dinh dat ndi khi quan sém bao gdm ca that bai NIV.

Déi v&i bénh nhan suy hé hap ha oxy mau ndng c6 paO2/FI02<300mmHg:

-So v@i cac phuwong phap théd oxy qua mat na, HFNC nén dugc wu tién chi dinh &
nhirng bénh nhan suy ho hap can mic FIO2 cao vi bénh nhan dé dung nap hon, bao
gdm ca trong thdi gian tam nghi cta thé NIV.

-O bénh nhan cé chi dinh thé NIV, HFNC la mét lwa chon thay thé, nhat 1a nhivng bénh
nhan c6 paO2/FI02 150-300mmHg. Viéc xac dinh bénh nhan nao c6 nhiéu kha nang
hwéng loi nhat tir HFNC can c6 sw danh gia cta bac si 1am sang. HEFNC dé dung nap
hon so v&i NIV nhwng thwong cé lwc PEEP khdng di manh va giam cong thé kém hiéu
qua hon so v&i NIV. Khi str dung HFNC, dé tranh cham tré chi dinh théng khi nhan tao,
cac bac s nén canh giac véi cac dau hiéu tdng nhip thd, mat ddng bé nguwc-bung sau 15
pht va khéng cai thién paO2 sau moét gid ké tir khi bat dau diéu tri HFNC2L,

e Dbi v&i nhivng bénh nhan suy hé hap tdng CO2 mau (type 2) bao gdm ca bénh nhan
suy hé hap tang CO2 mau trong dot cdp COPD:

HFNC c6 co sé ly luan vé mét sinh ly (t(rc & cai thién oxy héa, tao ap suat dwong cudi
ky th® ra, giam khoang chét) dé st dung trong dot cap tdng CO2 mau cda bénh nhan
COPD. Cuing véi tinh dé& sir dung va sy thoai mai ctia bénh nhan, HFNC c6 thé |a phwong
phap thay thé cho NIV trong diéu tri suy hd hap cap tdng CO2 méau véi mire dd nhiém
toan hd hap tlr nhe dén trung binh. Tuy nhién, vai trd cla no6 trong COPD va cac bénh
khac c6 biéu hién suy hd hap cap tang CO2 mau van chwa dwoc xac dinh rd rang. Doi
v&i bénh nhan dot cAp COPD nhiém toan hd hap véi pH <7,35, GOLD 2023 (Global
Strategy for the Diagnosis, Management, and Prevention of COPD) khuyén nghi st dung
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NIV v&i ti 1é thanh céng 80 — 85%727. Cac bang chirng hién nay khéng du dé dwa ra khuyén
nghi c6 loi cho HENC, va can cé thém bang chirng trwéc khi HENC c6 thé duoc coi la
twong dwong hodc vuwot trdi hon NIV & nhivng bénh nhan nay. Vi vay Héi H6 hap chau
Au ERS dé xuét ther nghiém NIV truwéc khi st dung HENC, qua d6 cac bac silam sang
xac dinh mdrc d6 nghiém trong cta suy ho hép, dap wng vOi diéu tri va liéu bénh nhan cé
thé chuyén sang HFNC hay khéng. HFNC nén dwoc wu tién hon diéu tri oxy truyén théng
trong thoi gian nghi NIV vi HFNC 1am gidm dang ké sw kich hoat ciia co hoanh va cai
thién sw thodi mai ma khéng &nh hwéng nhiéu dén trao dbi khi.

 Ngoai 2 dbi twong trén, HFNC con c6 thé dwoc chi dinh & bénh nhan néi khoa sau rat
ndi khi quan, bénh nhan hau phau sau rat ndi khi quan?. Mac du con nhiéu ban cai,
HFNC c6 thé dwoc st dung dé& hé tro tha thuat dat noi khi quan (4 phat trwde khi dat
hodac trong ltc dat noi khi quan)??.

6. TOM TAT CACH TIEP CAN SUY HO HAP CAP
Céac phwong phap hé tri oxy dwoc sép xép céch tiép can nhw sau tuy theo mirc d6
suy hd hap cép nhe, trung binh, nang hay rat nang. (Hinh 11).

Suy hé hap cap Rétndng

Oxy Iweu . Oxy I Théng khi Thong khi Théng khi xam
Iweeng thap lworng cao khong xam lan e 1G] l4n va ECMO

Ho tror oxy Hb trer oxy valhoac thong khi

Hinh 11: Cac phwong phap tiép can suy hé hap cap theo dd ning. Ngusn:

https://lwww.google.com/url/www.philips.com.vn/optimal-niv-and-high-flow-oxygen-therapy

Khi b&nh nhan c6 suy hé hap cip ha oxy mau co tdng hay khéng tang CO2, cé chi
dinh diéu trj oxy hé tro' (SpO2 < 90% va/hodc paO2 <60mmHg). Céch tiép can nhu sau?e:
e Dbivai hau hét bénh nhan suy hé hap cap khéng tdng CO2, thwdng khéi dau véi
cannula mdii (1 - 6 lit/phat). Néu bénh nhan thé miéng ho&c khéng dung nap cannula miii,
thay bang mat na don giadn. Néu bénh nhan cé nguy co tang CO2, kh&i dau bang cannula
miii liéu rat thdp hoac mat na Venturi 24 -28%.
o Khi nhu ciu oxy I&n hon mirc 6 lit/phit (khé thé, tim tai, SpO2 khdng cai thién...),
thwdng can hd tro hd hap nang cao. Cac chon lya bao gébm:
-Oxy lwu lwgng cao qua hé théng lwu lwong thap (cac loai mét na oxy)
16



-Oxy lwu lwvgng cao qua cannula mii HFNC

-Théng khi khdng xam 1an NIV

Trong céac lya chon nay, nén wu tién khéi dau véi HENC trir khi ¢6 chi dinh dac biét
khac. Néu bénh nhan khéng dung nap HFNC hoac HFNC khéng c6 sén, st dung oxy lwu
lwgng cao qua mat na. Xem xét chi dinh thdng khi khéng xam lAn.

. Uu tién chi dinh thd NIV trong cac truéng hop dot cdp COPD cé toan hé hap

pH<7,35, suy hé hap cap ha oxy mau do phu phéi cap do tim, suy hd hap tdng CO2 mau
do bénh ly than kinh co hodc bénh thanh nguc.

7. KET LUAN

Chi dinh diéu tri oxy trong bénh vién khi c6 suy hé h&p cép la phwong phap diéu tri
thiét yéu gidp clru mang nguw®i bénh nhe cai thién oxy héa mau ngay lap tirc. Hiéu rd
khia canh ky thuat ctia ngudn oxy, cac wu thé va khuyét diém cla céac loai dung cu dan
oxy khac nhau va céach tiép can hop ly gilp cac bac si 1am sang x& tri hiéu qua cac
trwdng hop suy hd hap cap va phong tranh cac truéng hop lam dung oxy qua mirc.
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