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I. DAl CUONG

1.1 H6 hap té bao

- Ho6 hap té& bao |a mot tap hop cac phan (ng va qua trinh trao d6i chat dién ra trong
cac té bao cla sinh vat dé chuyén déi nang lvong hda hoc cé trong chat dinh duéng
thanh adenosine triphosphate (ATP), va sau d6 gidi phong cac chat thai. Cac phan &ng
lién quan dén ho hap la cadc phan &ng di hda, pha v& cac phan tlr Ién thanh cac phéan ti
nhé hon, gidi phdng ndng lvgng trong qua trinh, do lién két yéu "cao nang" s& duwoc
thay bang lién k&t manh hon trong cac san pham. H6 hap té& bao 1a mét trong nhirng
phuong thirc chinh gitp té€ bao gidi phéng nang lvong héa hoc dé cung cap nang lwong
cho té bao hoat déng.

- H6 héap té& bao duwoc coi l1a phan *ng oxy héa-khir va gidi phdng nhiét. Phan rng tdng
thé duwogc thuc hién théng qua mot loat cdc budc khic nhau, hdu hét trong sé d6 |a
phan &ng oxy hda-khir. H6 hap té& bao, néu ndi vé mat ky thuat I3 mét phadn rng doét
chdy, nhung thuc chat thi khdng nhu vay. Khi hé hap té bao xay ra trong té bao séng,
nang lvong duoc gidi phong tir tr qua hang loat cdc phan &ng, chir khéng bung né
nhiét nhu phan (rng chay thong thuong.

- Cdc chat dinh dudng thuwong duoc st dung cho hé hdp béi cic té bao ddong vat va thuc
vat cd thé k& dén nhuv dudng, amino acid va axit béo, va chat oxy héa phd bién nhat
(chat nhan dién t&) 1a oxy phan tl&r (02). Nang lvgng hdéa hoc duwoc lwu trit trong ATP
(nhém phosphate thi ba cla nd lién két yéu vai phan con lai cha phén tlr va bi pha v&
mo&t cdch dé dang cho phép hinh thanh lién k&t manh hon, do d6 chuyén ndng lwong
cho té bao s dung) cé thé duoc sir dung dé thiac day cdc qud trinh doi hoi ndng luvong,
bao gédm sinh téng hop, vdn ddng hodc van chuyén cac phan tlr qua mang té bao.



https://en.wikipedia.org/wiki/Cellular_respiration
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1.2. H6 hép hiéu khi

- H6 hap hiéu khi bat budc phai cé oxy (02) d€ tao ra ATP. Mic du carbohydrate, chat
béo va protein déu co thé st dung l[am chat phan rng, phwong phép "wa thich" cla
té€ bao la tao ra pyruvate trong dudng phan va pyruvate dé sé di vao ty thé dé
duoc oxy hda hoan toan bédi chu trinh Krebs. Ciac san phdm cia qua trinh nay
la carbon dioxide va nuéc, nang luong cé duoc sé s dung dé pha v& lién két
trong ADP trong khi nhédm phosphate th& ba dwogc thém vao dé tao
nén ATP (adenosine triphosphate), theo phuong phap phosphoryl héa mirc co chat.
Ngoai ra, san pham con c6 NADH va FADH>
Chu ky [an dau tién duoc lam sdng té bdi nha khoa hoc “Sir Hans Adolf Krebs” (1900
dén 1981). Ong d3 chia sé gidi Nobel vé sinh Iy hoc va Y hoc ndm 1953 véi Fritz Albert
Lipmann, cha dé cia chu trinh ATP.

- Qua trinh oxy hda cac dan xuat glucose, axit béo va axit amin thanh carbon dioxide
(CO,) théng qua mdt loat cac budc dwoc kiém soat bdi enzyme. Muc dich cda Chu
trinh Krebs 1a thu thap (tdm) dién tl nang lwgng cao tir cac nhién liéu nay bang cach
oxy hoda ching, dwoc van chuyén bdi cac chat mang d3 hoat héa NADH va FADH2
dén chudi van chuyén dién tlr. Chu trinh Krebs cling 1a ngudn cung cap tién chat cla
nhiéu phan tl khac, va do d6 la mét con duong ludng tinh (cé nghia la né vira dong
hoda vira di héa).


https://en.wikipedia.org/wiki/Cellular_respiration
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Ttr d6, ¢6 hai héi chirng suy thd: thiéu oxy va thira CO..

Trén thuec té, chung thuwong két hop vdi nhau khi cé ngirng hé hép.

- Thiéu O, déng vai tro chu yéu va chét sé xay ra trong vai phut.

- Trong cdc trwdng hop suy théd mdn tinh, thiéu O, it thé hién hon, nhung & dong
CO; néi bat véi hinh dnh nhiém toan.



Il. THIEU OXY & TRI LIEU OXY:

2.1. bai cwong:

a. Cac tinh chit co ban clia Oxy

e Oxy duwgoc Michael Sendivogius phan lap trwdc nam 1604, nhuwng nguoi ta thudong tin
rang nguyén t& nay duwoc phat hién doc 1ap badi Carl Wilhelm Scheele, & Uppsala, vao ndm
1773 hodc s&m hon, va Joseph Priestley & Wiltshire, vao nam 1774. Nguoi ta thwong wu
tién cho Priestley vi tdc phdm cla dng dugc xuat ban trudc. Tuy nhién, Priestley goi oxy la
"khdng khi khir khodng chat" va khong céng nhan nd la modt nguyén t6 hda hoc. Tén
goi oxy duoc dat ra vao nam 1777 bdi Antoine Lavoisier, nguwdi dau tién céng nhan oxy nhu
mot nguyén td hda hoc va mo ta chinh xac vai tro cdia nd trong qua trinh chay.

e Tinh chat vat ly

- O nhiét do va 4p suat tiéu chuan, oxy 1a chat khi khéng mau, khong mui, khéng vi, cé cong
thirc phan t&r 02, dwoc goi la dioxygen, trong lvgng phan tli 32, trong lwong riéng 1,105. o
ap suat binh thuong oxy hod 1dng & - 183*C, nhuwng véi ap suat 50 at sé hod 1dng & - 119*C.
Oxy ldng cé thé 1am lanh thanh dang ran va oxy ran néng chay & - 218*C. Ung dung ha
khéng khi xuéng - 200*C r6i tdng nhiét dan, Nito sbi bay hoi trudc & -196*C con lai_Oxy ldng
dung cho y té va cong nghiép. Tai bénh vién con dung Mdy tap trung oxy s dung cong
nghé hap phu xoay ap (PSA) hodc dwa trén cong nghé mang tach nito dé tao khi giau oxy.

- Oxy rat dé gay chay nd, nhitng tai nan xay ra trong diéu tri bang oxy 1a do su bung chdy cua
nhitng vat liéu co6 thé oxy hod dwoc nhw vai, len cao su... trong mét méi trudng ¢ ndng dé
oxy cao. V&i dau béi tron hodc m&, dwdi dp lwc cd thé nd, tia oxy xit ra dét ngdt tiép xuc vdi
dau m& gay ra n6. Do d6 tranh dung dau m& va&i su hién dién cta oxy.


https://vi.wikipedia.org/wiki/Oxy
https://en.wikipedia.org/wiki/Oxygen_concentrator
https://en.wikipedia.org/wiki/Oxygen_concentrator
https://en.wikipedia.org/wiki/Oxygen_concentrator
https://en.wikipedia.org/wiki/Pressure_swing_adsorption
https://en.wikipedia.org/wiki/Nitrogen_separation_membrane

e Tinh chat sinh ly

- Oxy la moét thanh phan cta khéng khi, chiém khoang 21% cua khi thd vao. Do dé ap suat riéng
phan cua oxy trong khéng khi la: 760 x 21% = 159,6mmHg. Khi khéng khi vao hé théng phé quan
noé tron 1an véi khi thé ra (cé it oxy), do dé ap suat riéng phan cla oxy & phé nang chi con
100mmHg. Tuy nhién van du tao mot lyc giup dwa oxy qua mang phé nang mao mach dé vao
madu vi dp suat riéng phan cla oxy trong mau tinh mach chi cé 40mmHg.

- Phan ap oxy trong mau dong mach (Pa03): Binh thuwong PaOy vao khoang 80- 100mmHg. PaO>
khoéng phan anh sy oxy hod té chirc ma sy thu nhan oxy thay d6i tuy thudc vao tirng co quan. Noi
chung bénh nhan doi hoi phai thd oxy khi c6 PaOy tr 60mmHg trd xubng. Khi PaOy dudi
30mmHg bénh nhan cé thé tlr vong.

- Trong mau déng mach binh thuwong 100ml van
chuyén duwoc 18,9ml oxy két hop véi Hb va chi ¢
0,3ml oxy hoa tan trong huyét tuong. S6 lwong

“ o > 21%
oxy hoa tan khéng nhiéu nhung rat quan trong vi
qua dé oxy mdi gan két hodc tach roi khéi Hb dé 79% g
dén md. Khi mét ngudi duoc cung cé’p: oxy dudi e o ) ﬁ ﬁg;""’
ap suat 2- 3atm, lwvgng oxy hoa tan du dap &ng

dung oxy cao &p diéu tri ngd doc CO). "
- DO bdo hoa cua oxy vdi Hb (Sa0j): Sa02 la do

75%

nhu cau oxy cac mé ma khéng can Hb (rng dung 15 | e
N2

bdo hoa oxy trong mau (Saturation of oxygen). S \//\ %
Binh thudng Sa0> khoang 95-100% . D6 bdo hoa AL | \
cla oxy vdi Hb tuy thudc phan Ién vao ap suat Nirogen 5;:'“ . -

cla oxy trong mau (PaO3). Nhitng yéu td khac gﬁ:mm 2% O

lam thay d6i d6 bdo hoa oxy vdi Hb 1a nhiét do va Hoi nuéc R

pH mau. & t8c d6 chuyén hod binh thudng, co
thé c6 thé 13y khoang 5ml oxy tir moi 100ml mau.



c. Pulse oximeter

- SpO; la d6 bdo hoa oxy trong mau do & vung ngoai bién (Saturation
of peripheral oxygen) va duwgc dé cidp dén nhiéu hon déng thoi vai
thiét bi do oxy dang xung nhip - con duoc goi la 'dau hiéu sinh ton
th& 5'/(mach, nhiét, huyét ap, nhip thé). Chi s6 nay dé dang duwoc
do qua da bang mot loai thiét bi dau do duoc kep & dai tai, ngdn tay
hoac ngdn chan.

- Nguyén ly do Sp0O>: Mdy do SpO; st dung 2 anh sang cé budc sdng 650 nm (anh sang
dd) va 950 nm (anh sdng héng ngoai IR-infrared) dé& phan tich Hb, ngdn tay sé duoc
dat gitra ngudn sang va cam bién; oxy Hb (hemoglobin c6 oxy) hdp thu danh sang hong
ngoai IR nhiéu hon; deoxy Hb (hemoglobin khéng cé oxy) hap thu anh sdng dé nhiéu
hon; tdng lwong anh sdng hap thu phu thudc nhiéu dac tinh (loai séng, su thay ddi do
hap phu theo thoi gian cha nhip mach la cia mau & khéng theo nhip mach I3 cha da
va md) va nhitng ddc tinh nay dwoc may do dung thuat toan riéng dé cho ra ndéng dd
Sp0,%.

- Hypoxia la tinh trang giam oxy & md binh thuong, con hypoxaemia la tinh trang giam
oxy cla mau binh thuwong. Hypoxia va Hypoxaemia la hai hién twong khac nhau.
Hypoxia la tinh trang nguy hiém cla su thiéu oxy té bao, cé thé Ia hdu qua hodc khoéng
phai hiu qua cla hypoxaemia. Pulse-oximeter chi cé thé do va théng bdo mirc d6 cla
hypoxaemia. Chi s6 SpO, giup phat hién s&m hién twong thi€u hut oxy trong mau
bénh nhan trudc khi xay ra tinh trang tim tdi. Vi thé viéc theo dai lién tuc chi sé Sp0;, &
ngudi bénh 3 diéu rat can thiét, day cling la mét bién phdp an toan va hiéu qua cao.



https://www.fda.gov/medical-devices/safety-communications/pulse-oximeter-accuracy-and-limitations-fda-safety-communication

- Né&u chi s6 Sp0O, & murc tét thi cac co bdp mdi c6 du ning lvong dé hoat dong. Tuy
nhién néu chi sd nay & duwdi mirc 95% thi la biéu hién cta dau hiéu mau thiéu hut oxy.
Duwdi day 1a thang do tiéu chuan cla chi sé SpOa:

+

+

+

* D6 g tiéu chudn déi véi ngudi Idn, con & tré so sinh thi sé ¢ sw khdc biét: chi s6

SpO; trong khoang 97- 99%: lwong oxy trong mau binh thuvong.

SpO, tir 94 - 96%: lvgng oxy trong mau trung binh, tuy tirng trwong hop bénh ly
ma c6 thé chi dinh bénh nhan cé can ho trg thd oxy hay khong.

SpO; ttr 90 - 93%: chi s6 oxy trong mau & muirc thap can ho tro thd Oxy cho bénh
nhan va xin y kién chi dinh cta bac si chuyén khoa hd hap hoac hoi strc cap ciru.
Sp02 < 92% khi khong thé oxy, hodc SpO, < 95% khi da trg thd oxy: triéu
chirng suy hd hap.

Sp0; < 90%: day |a biéu hién cdia mot ca cap ciru |1Am sang.

SpO; > 94% duoc coi ld mirc an toan déi vdi tré so sinh, néu muc ndy roi xubng <
90% cén phdi théng bdo ngay cho bdc st dé duwoc can thiép va xt ly kip thoi.
- Khéng phai may do chi sé SpO> luc nao cling cho ra két qua chinh xac hoan toan, ma
diéu nay con phu thudc vao cic yéu té nhu sau:

+

+

+

Sai s6 cla thiét bj khi do (thwong dao ddng trong khoang + 2%).

Bénh nhan gdp cac bat thuong vé néng dd hemoglobin trong mau.

Nhitng nguoi bi ha huyét dp. Ngudi bénh bi ha than nhiét, s&r dung cac thudc gay
tinh trang co that mach mau nghiém trong, thi€u mau hoic choang.

Nguoi bénh c&r dong khi ti€n hanh do. Nguoi bi ngd déc Carbon Monoxide hodc
ngb ddc cac chat methemoglobin.

Sac do clla méng chan, méng tay duoc dung dé do (son moéng, méng tham bun...)
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2.2. Nguyén nhan & phan loai:

a. Ha Oxy mau (Hypoxemia): La tinh trang giam pa0O2 dudi mirc binh thwong va trong
thuc hanh 1dm sang, ha oxy mau con duoc do bai Sa02. Nguwdng chinh xac cla ha oxy
mau van con ban cdi nhung nhiéu tac gid dong thudn rang paO2 < 60mmHg va/ hoic
Sa02 < 90% duwgc xem |3 ha oxy mau. D46i vdi bénh nhan ha oxy mau man tinh, giam
Sp02 > 3% so v&i mirc 6n dinh trudc day goi la ha oxy mau cap.

(*) TAng Oxy mau qua mirc (Hyperoxemia): La tinh trang d6i nghich v&i ha oxy mau khi
lwong oxy trong mau cao hon murc binh thudng, biéu hién bdi paO2 > 120mmHg, tuy
nhién chi s6 Sa02 khéng thé hién duoc tinh trang nay vi khdng thé vuot qua 100%.

b. Ha Oxy md & Phan loai: La tinh trang cung cap oxy khéng du dap rng cho nhu cau oxy
tai vj tri nhat dinh trong co thé.
e Phan loai ha oxy mé theo cb dién (Haldone, 1926) theo 4 nguyén nhan ha oxy mo:
- Ha oxy mau dan dén ha oxy mod: Hb khdng duwoc oxy hod du trong phdi, nguyén
nhan thuwdng 13 Tac nghén dudng thé. Khi thd vao it oxy. Liét hd hap. Xep phdi.
- Ha oxy mé do thi€u mau: Thi€éu Hb trong mau (thi€u mau, mat mau). Hb bj bién doi
khéng van chuyén duoc oxy MetHb. Ngd déc CO.
- Ha oxy mo do giam luu lvgng mau: Séc cac loai (chdn thwong, mat mau)...
- Ha oxy m6 do gidm s dung oxy tai mo: do can tré hé théng men dehydrogenase:
Ngd dbc cyanide. Ngd déc ruou. Ngd déc thubec mé .
e Phan loai theo giai doan (Van Ziere va Stickney, 1963)
- Ha oxy md do thay ddi thanh phan oxy trong khi th& vao: Giai doan khi.
- Ha oxy md do mét yéu té lién quan dén mau: Giai doan dich.
- Ha oxy m6 do nguyén nhan tai mo.

11
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2.3. Bénh canh:

a.

Giai doan 1:

Thé& nhanh, nhip tim nhanh, tim tai kin ddo, tang HA nhe.

RGi loan cdm gidc, kha ndang phan doan gidm, suy nghi va ndi nang chdm, sang khoai
hodc bat an.

Bé&nh nhan bat lyc trong tw ciru minh, nhwng con hiéu, con nghe dugc cac chi thj don
gidn va tra 101 vdi tiéng ndi to, bdi vi thinh gidc va cc van dong tu ddng con gilr duorc
nguyén ven.

. Giai doan 2:

Mat tri thirc manh mé&, dot ngét nhung con phan xa.
Th& nhanh, khéng déu, nhip tim nhanh, tim tai.
H6i strc trong giai doan nay con duoc két qua.

. Giai doan 3:

H6n mé, mat hét cac phan xa, tim tai ndng, truy tim mach, séc.
Hoi strc van con cé thé cé két qua. Tuy nhién bénh nhan van cé thé quén sy viéc d3
xay ra, hodc di chirng TK néu thiéu oxy kéo dai.

. Giai doan 4:

Ngirng tim — th& giat — th& nac — réi ngirng thd. Dan dong tir.

Hoi strc y khoa tudn hoan — hd hap con c6 khd ning clru vét duoc sinh ménh, nhung
sau giai doan hoi strc cap cru, bénh nhan cé thé bi hdn mé do mat ndo, va chét trong
mot giai doan nhat dinh (doi séng giai doan nay chi con la thuc vat).
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2.4. Chan doan:

a.

Dinh lwgng PO, trong mdu van |a chinh xac nhat.

Binh thuong:

— PO; trong mau dong mach > 95 mmHg; tinh mach = 35 mmHg
— D0 bao hoa O mau dong mach (Sa03) 295 — 100%

. Qua triéu chirng lam sang:

Tim tai: ddu hiéu chi yéu nhwng mudn (> 5g Hb khi&r/ 100ml mau mdi xuat hién). Va
doi khi cling thi€u triéu chirng tim tai (bénh nhan thi€u mau, ngd déc CO). Nguoc lai,
tim tdi rat rd, nhung thi€u 02 khdng nhiéu I1dm (bénh da hong cau, tuan hoan cham, &
doéng tinh mach).

Trong khi mé va gady mé: néu thay mau tai phau trudng chuyén sang mau den xam 1a
dau hiéu bdo dong thiéu O..

. Trén binh dién sinh Iy hoc:

LGc ban d4au, phan &ng clia hé hap d&i vai thiéu 02 1a khéng nhiéu I3m. Tang lwu lugng
tim 13 yéu t6 bu dap chu yéu khi co thé thiéu 0,. Nhip tim nhanh xoang xuat hién rat
s&dm, khi thiéu O, con & mirc dd nhe va vira.

Nhung néu thi€u O, ndng 1én, xuat hién th& nhanh, trén dién tim xuat hién cac dau
hiéu thi€u mdau co tim: ST chénh xuéng, song T dao nguoc. Cudi cung nhip tim
cham lai, bao hiéu ngirng tim.

Né6i tdm lai: Cdc ddu hiéu ddc trwng cta thiéu Oz khéng dién hinh, thay déi tuy theo
nguyén nhén. Nhung bdng su phdn tich ding dan cdc biéu hién Iédm sang, sinh ly bénh,
c6 thé chdn dodn twong déi chinh xdc, nhét Ia khi xdc dinh nguyén nhén cu thé.
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2.5. Diéu trj oxy trj liéu:
e Dinh nghia: Oxy tri liéu la cung cép oxy vdi nbng dé cao hon oxy trong khi quyén dé
lam tdng pAO2 qua dé cai thién paO2.
- Trong diéu kién binh thuong, khéng khi cé thanh phan gém oxy (20,95%), carbonic
(0,03%) va nito (79,02%). V&i ty 1& nay, con ngudi cé thé hit thd va sinh séng.
- Tuy nhién, mot s6 bénh nhan gdp phai tinh trang thi€u oxy md, lam anh hudéng dén
sy hoat dong va phat trién cha cac t& bao va co quan trong co thé. Do dé, tri liéu
thd oxy duoc chi dinh dé gitip ngudi bénh duy tri hoat ddng séng théng thudng.

¢ Piéu chinh ha oxy md
- T8i wu hda pa02 bang cach:
+ Duy tri dudng dan khi thdng thoang
+ Bdo dam thong khi phé nang
+ Théng khi nhan tao néu can
+ Diéu trj tdc ngh&n dudng dan khi
+ Diéu tri phu phéi va cai thién khad nang khuéch tan
+ T6i wu hda van chuyén oxy trong mau, diéu chinh thi€u mau, duy tri Hb > 10g/d|
- T6i wu héa tudn hoan dua oxy dén moé: Bdo ddm cung luong tim, phu thudéc vao mot
hodc nhiéu yéu t6 sau:
+ Thé tich tudn hoan
+ H6i lwu tinh mach vé tim
+ Lwc co bdp co tim
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a. Cac chi dinh diéu tri oxy

Oxy tri liéu duoc dung trong cac treong hop sau:
1. Diéu tri cac truong hop bénh ly cap tinh nguy kich
2. Diéu tri trong cac trudng hop can tang oxy mau qud murc
3. Diéu chinh ha oxy mau nham ngin ngtra cac triéu chirng hodc biéu hién cla thiéu
oxy mo (hypoxia).

Chi dinh 1: Piéu trj oxy liéu cao trong cac bénh ly cap tinh nguy kich

Oxy liéu cao cén cho ngay lap tirc & nhitng bénh nhdn rét ndng de doa tu vong
Chi dinh

Ngung tim hodc can hdi strc tim phéi

Shock, nhiém khudn huyét, chan thwong nang, dudi nwdc, phan vé, chay mau
duong hd hap nhiéu, ddng kinh.

Chan thuvong dau nang

Ngo déc CO

Cach dung

- Khé&i dau bang oxy 15l/phat qua mit na cé tai dy trir

- Khi qua khdi nguy céap, giam liéu oxy vdi lvu lwgng 1 — 6l/ph, SpO2 muc tiéu 94 —
98% néu tudn hoan 6n dinh. D3i v&i bénh nhan COPD va cé nguy co hypercapnia,
Sp02 muc tiéu 88 — 92%.
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Chi dinh 2: Diéu tri oxy trong cac trwé'ng ho'p can ting oxy mau & mirc cao
Chi duoc str dung trong cac treong hop sau

- Ngo6 doc khi CO va cyanide.

- Tran khi mang phéi ty phat lwong it khéng cé chi dinh d3t 6ng dan lwu mang phdi
(thé oxy 15I/phut qua mat na giup tang hap thu khi trong khoang mang phdi gap 4
lan).

- Con nhtrc dau cluster (oxy 121/ph qua mat na giup cai thién nhirc ddu nhanh hon thé
khi troi).

- M6t s6 tredng hop bién chirng hau phau.

Lwu y tdng oxy mau qud murc cd thé gay cdc hidu qua nhu |am xau thém bat xirng
thong khi — twdi mau, gay xep phdi do hap thu, co that mach vanh va mach n3o, lam
giam cung luong tim, pha hdy do cac oxy gbc tu do trong mau va lam tang khang luc
mach mau toan thé.

Cach dung
Thé oxy liéu cao 12 - 151/ phit qua mat na cé tai du trir (trir khi bénh nhan thuéc
nhém coé nguy co tang CO2 mau.
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Chi dinh 3: Diéu tri oxy trong cac trwé'ng ho'p ha oxy mau:
Oxy tri liéu chi giup cai thién tinh trang ha oxy mau ch khéng diéu chinh cac nguyén
nhan gay ha oxy mau. Sp02 nén dugc do & tat ca bénh nhan nhu 13 ddu hiéu sinh tén
th& 5. Puoc st dung khi Sp02 < 94% hodc giam > 3% so vadi SpO2 trudc day .
Chi dinh: Cac tinh trang sau day can thé oxy liéu trung binh néu cé ha oxy mau
- Ha oxy mdu cap tinh (chwa chan dodn nguyén nhan). Khd thé sau mé. Con hen cap
tinh, viém phdi, ung thu phdi. Bénh phdi ké hodc xo phdi dién tién xau
- Tran khi - tran dich mang phéi. Thuyén tac phdi. Suy tim cap. Thi€u mau nang
Lwu y, cac tinh trang sau day khdng can thd oxy trir khi cé ha oxy mau
- Nh6i mau co tim va héi chirng vanh cip. Tai bién mach mau ndo. Tang théng khi
hodc r6i loan kiéu thé. Bénh than kinh va co gy yéu co
- Phan 1&n ngd déc va qud liéu thudc. Ngd ddc paraquat hodc bleomycin. Réi loan
chuyén héa va bénh than. Cap ctru thai - san
Cach dung:
- Ha oxy mdu cap tinh khdng cé nguy co tdng CO2 mau, khoi dau bang cannula mdi
vai luu luvgng oxy diéu chinh dé dat Sa02 muc tiéu 94 — 98%.
- Ha oxy mau & bénh nhan COPD hodc cé nguy co tang CO2 mau, khoi dau bang
cannula miii v&i lwu lvong oxy diéu chinh dé dat Sa02 muc tiéu 1a 88 — 92%.
- Néu diéu tri oxy liéu trung binh v&i cannula miii khong dat dugc SpO2 muc tiéu,
chuyén sang mat na hodc mat na cé tui du trir.
- B&nh nhan c6 tién can suy hd hap type Il, khoi dau bang cannula miii 1-21/ph hodc
mat na Venturi 24% véi 2-31/ph, diéu chinh dé gitr Sp02 trong khoang 88-92%.
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b. Nguyén tac s dung oxy
e Sir dung dung liéu lvgng: S& dung dung chi dinh va dang liéu luong thich hop. St
dung lvu lwong O; t6i thiéu dat duoc hiéu qud mong mudn, tranh s&r dung qua cao
gay tac dung doc cua O,.
® Phong tranh nhiém khuan
- Khi sir dung oxy thi kha ndng nhiém khuan cao vi vi khudn phat trién nhanh trong
moi trudng khi oxy va dé dang xam nhap vao bd may hod hap da bi tén thuong san.
- Pé phong bang cach: Dung cu vd khuan, sau moi 1an th® dung cu phai dwoc lam
sach va tay trung. Tot nhat 1a chi s&r dung mdt [an. Thay 6ng thong va d6i bén 16 mii
8 gi’/lan. Lam vé sinh miéng cho bénh nhan 3-4 gio/lan.
® Phong tranh khé duong ho hap
- Oxy binh kin 13 khi khd nén dé Iam khd cdac té bao niém mac dwdng hd hap, can lam
am oxy th& vao bang dung dich v khudn. Dong vién bénh nhan udng nudc.
® Phong chéng chay nd
- Dung bién “cadm Ira” hodc “khdng hit thudc” treo & khu vuc thé oxy.
- Gido duc bénh nhan, nguoi nha khong dwoc st dung cac vat dung phat Ira nhu bat
I(ra, diém, nén, dén dau.
- Cac thiét bj dung dién déu phai c6 day tiép dat dé tranh sy phat tia I{ra dién
e Khi chi dinh FiO, cao tir 0,70 — 0,90 hodc 1.00:
- H6i strc ngirng tuan hoan — hé hap. Van chuyén BN trong trang thdi réi loan tim
mach, ho hap.
- Tuy nhién, nén tim moi cach dé dung FiO, thap nhat bang cac bién phap nhu: lwu
thong dwong thd, can bang toan kiém, nudc — dién giai, gidi han nuédc, thudc loi
tiéu. Khi can théng khi nhan tao theo kiéu Peep.
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d. K¥ thuat & céc phwong phdp cung cap oxy:

Lwa chon phwong phdp nao tuy thudc vao tinh trang bénh nhén, néng dé oxy cén cho,
trang bj cua bénh vién va suw thodi mdi cho bénh nhén.

® Hé thdéng oxy luu lwong cao:

- Thé mdy khéng xdm 18n (Non-invasive ventilation - NIV) duwoc két hop vai liéu phap
oxy théng thuwong nhu 1a mét lwa chon tét hon dé cai thién théng khi, gidm cong hé
hdp va cai thién trao d6i khi qua nhiéu co ché khac nhau. Mac du cé hiéu qua rat t6t
nhw vdy nhung NIV lai con nhiéu khuyét diém khac nhu dung nap kém, tham chi cuc
ky kho chiju d6i véi mot s6 bénh nhan do ap luc cao trong duong thd, khé khan trong
viéc dong bd hda nhip thd, cang chudng da day va cac tdc dung phu lién quan dén mat
na nhu tén thwong da qua ti dé mdi.

- Ong théng miii lvu lwong cao (High-flow nasal A
cannula - HFNC) bao gom b tron khoéng khi/ ’\ )
oxy, may tao do 4m chd dong, mdt mach lam 5 |
am va 6ng théng miii. N6 cung cap khi duoc
lam dm va lam am day du vdi luu lugng 1én téi ™
60 L/phut, tao ra mét sé lgi ich vé mat sinh ly:
giam khoang chét giadi phau, tao duwoc PEEP,
diéu chinh phan suat oxy trong khi hit vao
(FiO,) doc lap véi tdc do lwu lwong va hén hop
khi, cung cdp d6 4m t6t. Bat dau tir ndm 2000,
dén nay viéc st dung thiét bi m&i nay ngay
cang thong dung.
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® Hé théng oxy luu lwong thép:
Phuwong tién gom cd: thd oxy qua 6ng théng miii, thé oxy qua mat na va dung léu oxy.
- Thé oxy qua éng théng miii, canule:
Cho th& 0, qua miii bang cac 6ng thong mém, cé duc nhiéu 16 & dau &ng thong,
muc dich dé ra oxy manh, nhanh, khéng gay tén thwong va khé niém mac.
Dé cé dau 6ng thdng vuot qua 16 miii sau,
do chiéu dai 6ng théong tlr cdnh miii dén
dai tai cia bénh nhan la thich hop. Luu
lwgng O, thd qua 6ng théng dudong mii co
thé tir 2 lit — 6 lit/ phat. Va&i 1 lit/phat:
FiO, = 25%; 2 lit/phut: FiO, = 29%; 3 lit/
phut: FiO, = 33%; 4 lit/phut: FiO, = 37%; 5
lit/phut: FiO, = 41%; 6 lit/phut: FiO, = 45%.
Phuwong phap nay cé thuan loi 1a bénh nhan dé chap nhan, cé thé 3n udng, noi
chuyén trong khi th& oxy. Tuy nhién né c6 mét sé bat lgi sau:

+ No6ng do6 oxy thé vao (FiO) thay d6i va khéng do duoc chinh xac vi tuy thudc
vao ki€u thé va thé tich thé cda bénh nhan. Khéng dat dugc néng d6 oxy téi
da trong khi thé vao, chi lam tang FiO2 dwoc khoang 3%/1 lit O».

+ Luu lwong khi chi nén gigi han t6i da khodng 5- 6 lit/phat. Néu st dung Iwu
lwong cao hon né van khéng tang hiéu qua ma lai cé nguy co khi vao da day
lam cdng gidn da day. Dé gay bit tac 8ng do chat tiét. Khé lam am khi tho.

+ Th& oxy qua 6ng théng miii chi nén dp dung cho cac trwvdng hop thi€u oxy nhe
bénh nhan con tinh tao.
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- Tho Oxy qua mdt na (mask)

+ Mask don gidn (mask bang chat nhua cing, trong sudt)

La loai mask khéng cé van va bong du trir. Loai mask nay cé thé cung cap néng do
oxy khi th& én dinh hon th& qua xéng miii.
Cho FiO2 vao khoang 35 - 60% vdi luu
lwvgng 5-6 lit/phuat (Thay doéi dwa trén nhip
dd hé hap va thong khi phat).

Théng thuong & ngudi I&n nén thé it nhat
13 5 lit d& tranh thé lai COo.

Bat loi la tao nén mot khoang chét 16n.

+ Mask khéng tho lai: La mask cé bong du triv
va c6 van mét chiéu tranh thé lai. Mask nay
c6 thé cung cdp FiOy dat 100% nhung phai
that kin dé tranh lot khi troi vao mask va lwu
lvong khi phai da dé lam cdng béng du trir.
Dung khi bénh nhan con ty thd hay gilup
thd. Vi luvu lwgng O, nguyén chat 6 lit/phut,
FiO2 = 60%. 10-15 lit/phat FiO, = 70-90%.

+ Mask thd lai mét phdn: Mask nay chi cé béng
du trit, khéng cé van mét chiéu. Véi luu
lwvong 10 lit/phat cé thé cung cadp FiO>:
50-65%.
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Mask Venturi: La mask cé ciu tao theo nguyén ly
Bernulli d& dan mot thé tich 1&n khéng khi (dén
100lit/phut) dé trén vai dong oxy vao (2-12 lit/
phut). K&t qua s& tao khi trdn cd ndong dd oxy 6n
dinh tur 24 - 40%, phu thudc vao lvu lvgng oxy.
Cung cdp Oz bang mét cathéter xuyén qua khi
qudn: Qua thanh trudc khi qudn, dau Cathéter &
caréna. Tac dung t6t cho bénh nhan thd O, dai
ngay. Nhwoc diém: dé nhiém khuan.

Liéu Oxy: chi dung cho tré em, khéng st dung
dwoc mat na. Hién nay, vdi tré so sinh, thuong
dung 16ng 4p, trong d6, khéng khi dugc lam am,
swdi am, va tdng ndng do O,.

Mady tho: Qua 6ng ndi khi quan hay mé khi quan.
V@i FiO2 > 0,50, néu thoi gian thd may > 2 ngay, co
thé ngd déc 0,. Can cho FiO, thap nhat, dd dé dat
duoc PaO2 = 60 mmHg, gidi han cd thé chap nhan
duoc.
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e. Tac dung khéng mong mudn cua oxy tri liéu:
e B4t twong hop vai oxy tri liéu:

Bénh ly tim mach va phéi khéng ddp (rng vai oxy tri liéu: Sau khi tang FiO, thém 0,20

ma Pa0, khong ting duwgc 10mmHg (chu yéu do cac dudng ndi tat, V/Q = 0 — qua

kém). Khdng nén ting FiO; nita, c6 thé gy tén thuong & phdi. Chi cé thé bu lai bang
tdng cung lvong tim, hodc gidm shunt bang Peep.

Nguyén nhan:

- Pudng ndi tat phai trai

- Do tinh mach — déng mach phéi

- Viém ph6i dong dédc. Xep thuy phéi. Khéi ung thu 1én & phéi.

- Hoi chirng suy ho hap cap & nguoi lén (ARDS).

e 0 Bénh phé& quan - phdi tic min tinh (BPCO - broncho pneumopathie chronique
obstructive) hoac bénh nhan bi ngd doc Barbiturate:

- Khi PaO; > 60 mmHg, phan xa kich thich hé hap ctia PaO2 khéng con nira = giam
thong khi > & dong CO, - nhiém toan hd hap.

- Mat khdc, khi tdng PaO, dét ngdt, phdn xa co mach mau phdi do thi€u 0, s& mat di
- mach mau phéi didn nd > ty I&é V/Q & vung phéi cé thong khi thadp cang gidm
- CO; cang & dong > nhiém toan mau = hén mé > Pa0, cang giam.

- Trén thuc t&: O bénh nhan BPCO min cé suy hd hap, oxy tri lieu bat dau tur
FiO, thap (= 0,24). Sau 10 — 15 phut, do lai PaCO; va PaO,. Néu PaCO, khéng tang
hon 1 =2 mmHg, bénh nhan van tinh, cé thé do FiO; 1&én 0,28 — |a mirc d6 vira du dé
diéu tri thi€éu Oxy mau nang. Ddi khi, c6 thé cho |1&n 0,35, nhung dé tranh tinh trang
& dong CO,, nén gilt mirc Pa0, = 60mmHg (Sa02 = 90%)
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* Ngbd doc oxy:

Khi FiO2 = 1 x 24 gi¢: dau sau xuwong ¢

FiO2 = 1 x 36 gi0: PaO; sé giam so vai thd khi troi.

Khi FiO2 = 0,50 x 5 ngay = ngo doéc O,.

Thuc té: thuong gap st dung Oz liéu cao & BN dat 6ng NKQ va théd may kéo dai, sé
hinh thanh mot vong 1an quan: Suy hd hap—>tang thd 0,>ngd doc 0, > Pa0, gidm.
Co ché: Géc oxy tu do Superoxyde (0-) va ion hydroxyl (OH-) gy tén thwong mang
té bao va ty lap thé, nhiéu men trong nguyén sinh chat va men té& bao bj &rc ché hoat
doéng. Trong khi d6 (& mirc FiO; = 1) men superoxyde dismutase c6 nhiém vu ¢ ché
superoxyde bi giam nhanh chéng, cac gbc O, ty do tich Ity nhanh chéng.

e Ting sinh soi sau thay tinh thé: O tré so sinh diéu tri bang O, lidu cao, sau khi nglrng
oxy s& co hién twong tang sinh mach dé I1ay thém oxy, ching vé sau hoa sgi gady mu.

KET LUAN:
e Oxy tri liéu trong hoi strc cip clru, nhwng cling gay nén cac tai bién dang ké, néu sl

dung khéng dung vdi tinh trang bénh ly, cling nhu thoi gian sir dung va lugng bé
sung O3 trong khi thd vao (FiO3).

e FiO, ¢d hiéu qua tét nhat: tir 0,20 — 0,40. Cac bién phap diéu tri két hop vai Oxy tri

liéu, tuy theo bénh ly, gdm co (khi can thiét):
- Thudc d3n phé quan

- Luwu théng duwong tho

- Thuéc lgi niéu

- Théng khi kiéu Peep

- Can bang kiém toan, nwdc — dién giai
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IIl. THUA CO; (U'U THAN) & THIEU CO; (NHU'Q'C THAN)

3.1 Pai cwrong

a. Carbon dioxide CO2

e Trong thap nién 1750. Joseph Black phat hién ra |a da voi (calci cacbonat) cé thé nung
néng hay xt* ly bang céc axit dé sinh ra khi ma éng quan sat thay khi ndy nang hon
khong khi va khong ho tro sy chdy cling nhu sy séng cla dong vat. Ong cling phat hién
la khi cho chay qua dung dich nuwdc cha véi téi (calci hydroxide) né cé thé [am két tda
calci cacbonat va st dung hién twong nay dé minh hoa rang carbon dioxide [a san
phdm cla sy hé hap cla ddng vat va lén men vi sinh vat. Nam 1772, Joseph
Priestley st dung carbon dioxide tao ra tir phan (rng cla axit sunfuric véi da voi dé
diéu ché nudc soda.
Carbon dioxide duoc Humphrey Davy va Michael Faraday hda long lan dau tién
ndm 1823 bang ting 4p suét.
M6 ta dau tién vé carbon dioxide ran 1a cta Charles Thilorier, 1a ngudi ndm 1834 d3 m&
thung chira carbon dioxide 16ng bi nén, chi dé tim san pham dwoc tao ra do bi lam lanh
vi si bay hoi nhanh ctia carbon dioxide 16ng va thay "tuyét" ciia CO; ran.

e Cac thudc tinh hoa-ly

- Carbon dioxide la mét khi khong mau ma khi hit thd phai & ndng d6 cao (nguy hiém
do né gan lién véi rdi ro ngat thd) tao ra vi chua trong miéng va cdm giac nhéi & miii
va ¢d hong. Cac hiéu rng nay la do khi hoa tan trong mang nhay va nuéc bot, tao ra
dung dich yé&u cla axit cacbonic.


https://vi.wikipedia.org/wiki/Carbon_dioxide

Ty trong riéng cta nd nang hon khoang 1,5 [an khong khi. Phan tlr carbon dioxide (O =
C = 0) chira hai lién két d6i va cé hinh dang tuyén tinh. N6 khéng cé ludng cuc dién.
Do nd la hop chat d3 bi oxy hda hoan toan nén vé mat hda hoc né khdong hoat déng
lam va cu thé |3 khong chay.

O nhiét dé duédi -78 °C, carbon dioxide ngwng tu lai thanh cac tinh thé mau trang goi I3
bang kho. Carbon dioxide Idng chi dwgc tao ra dudi ap suat trén 5,1 bar; & diéu kién
ap suat khi quyén, né chuyén tryc tiép tir cac pha khi sang ran hay nguoc lai theo mot
qua trinh goi la thang hoa.

Nudc sé hap thu mét lvong nhat dinh carbon dioxide, va nhiéu hon lwgng nay khi khi
bi nén. Khoang 1% carbon dioxide hoa tan chuyén hda thanh axit cacbonic. Axit
cacbonic phan ly mét phan thanh cac ion bicacbonat (HCO3-) va cacbonat (CO32-).

Khi mdt ngudn Ira dwoc dua vao dng thlr cd chira carbon dioxide thi ngon Ilra s& tat
ngay lap tirc do carbon dioxide théng thuwong khdéng duy tri su chay, tuy nhién néu la
sy chay cua cac kim loai mang tinh khi* cao nhw Mg, Zn thi carbon bij kh(, tao ra oxit
kim loai va mudi than. (Mot s6 loai binh ciru hda chira carbon dioxide hay cac chat khi
phan &rng véi nhau s& tao ra nd dung dé dap Ira).

. S dung trong cong-ndng nghiép

Carbon dioxide 1dng va ran la chat lam lanh quan trong, dic biét Ia trong cong nghiép
thwc pham, trong dé chdng tham gia vao qud trinh luwu trit va van chuyén céc
loai kem va cac thywc pham déng lanh.

Carbon dioxide dwgc sir dung dé sdn xuat nudc gidi khat cacbonat héa va nwdc soda.
Theo truyén théng, qua trinh cacbonat héa trong bia va vang né cé duwoc do |én men
tyw nhién, nhuwng nhiéu nha san xuat cacbonat hda cdc d6 udng nay mét cach nhéan tao.
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B6t nd sir dung trong cac loai banh nudng tao ra khi cacbonic lam cho khéi bot bi
phinh to ra, do tao ra cac 16 x6p chtra bot khi. Men banh mi tao ra khi cacbonic bang
su [én men trong khéi bot, trong khi cac loai bot nd hda hoc gidi phdéng ra khi cacbonic
khi bi nung ndng hoac bi tac dung vdi cac axit.

Carbon dioxide théng thuwdng cling duwgc sir dung nhu 1a khi diéu ap ré tién, khoéng
chay. Cac do phao ctru hd thong thuong chira cac hdép nho chira carbon dioxide d3
nén dé nhanh chdéng théi phéng 1én. Cac 6ng thép chira cacbonic nén cling dwoc ban
dé cup cap khi nén cho sung hoi, bi son, bom 16p xe dap, cling nhw dé l[am nudc
khodng xenxe. Sy b&c hoi nhanh chdng cla carbon dioxide 16ng duoc sir dung dé gay
né trong cdc mé than.

Carbon dioxide dap tat Ira, va mot s6 binh ctru hda, dic biét |a cac loai duoc thiét ké
dé dap chdy do dién, cé chira carbon dioxide 1dng bi nén. carbon dioxide cling duoc
str dung nhu la moéi trwang khi cho céng nghé han, méc du trong hé quang thi né phan
&ng v&i phan 1&n cac kim loai. N6 duoc si dung rong rai trong cdng nghiép 6 t6 méac
du cé chirng c dang ké cho thay khi han trong mdi trwdng nay thi méi han gion hon
so v&i cadc madi han trong mai trudng cac khi tro nhuw agon hay heli.

Carbon dioxide 16ng |a mdt dung méi tot cho nhiéu hop chat hitu co, va duoc dung dé
loai bd cafein tir ca phé. N6 cling bat dau nhan dugc sy chu y cla cdng nghiép duoc
phadm va mot s6 nganh cong nghiép ché bién hda chat khac do nd la chat thay thé it
ddc hon cdc dung mdi truyén théng nhw cac chloride hitu co.

Thue vat can co carbon dioxide dé thuc hién viéc quang hop, va cdc nha kinh cé thé
dwoc lam giau bau khi quyén cla ching bang viéc bd sung CO, nham kich thich sy
tang trudng cua thuc vat.
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Nguoi ta cling dé xuat y twdng cho carbon dioxide tlr cdc nha mday nhiét dién di qua
cic ao dé phat trién tdo va sau dé chuyén hda ching thanh ngudn nhién liéu diezen
sinh hoc. Néng d6 cao cla carbon dioxide trong khi quyén tiéu diét cé hiéu qua nhiéu
loai sdu hai. Cac nha kinh dugc ndng néng d6 CO, t&i 10.000 ppm (1%) trong vai gioy
dé tiéu diét cac loai sdu bénh nhw ray trang (ho Aleyrodidae), nhén v.v.

Trong y hoc, t&i 5% carbon dioxide dugc thém vao oxy nguyén chat dé trg thd sau
khi nglrng th® va dé 6n dinh can bang 0,/CO; trong mau.

Mot dang phé bién clha laze khi cdng nghiép |a laze carbon dioxide, sit dung carbon
dioxide lam moi truong.

Carbon dioxide cling hay dwgc bom vao hay gan vdi cac giéng dau. N6 cé tac dung
nhw [a tdc nhan nén va khi hoa tan trong dau thé dudi long dat thi nd lam gidm dang
ké d6 nhét cha dau thd, tao diéu kién dé dau chdy nhanh hon tir trong long dat vao
cac giéng hut. Trong cdc mo dau d3 hoan thién thi mét hé théng 6ng d6 s6 duwoc sl
dung dé chuyén carbon dioxide t&i cac diém bom.

. Sinh hoc-sinh ly

Carbon dioxide la sdn pham cudi cung trong co thé sinh vat cé sy tich Ity nang lvong
tlr viéc phan hdy duwdng hay chat béo véi oxy nhuw |a mot phan cha sy trao d6i
chat cla chang, trong mot qua trinh dugc biét dén nhu la sy hé hap cda té bao. N6
bao gbm tat c3 cic loai thuc vat, dong vat, nhiéu loai ndm va mét sb vi khuan. Trong
cdc dong vat bac cao, carbon dioxide di chuyén trong mau tir cdc md cla co thé
tdi phoi va & day nd bi thai ra ngoai.
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Ham lugng carbon dioxide trong khong khi trong lanh la khoang 0,04%, va trong
khéng khi bi thai ra tir si thé 13 khoang 4,5%. Khi thé trong khéng khi véi néng dé cao
(khoang 5% theo thé tich), né la ddc hai d6i véi con ngudi va cac ddng vat khac.
Hemoglobin, phan t& chuyén ch® oxy chinh trong héng cdu, cé thé ché ca oxy va
carbon dioxide, mac du theo cac cach thirc hoan toan khac nhau. Sy suy gidm lién két
v@i oxy trong mau do su tang muic carbon dioxide duoc biét dén nhu 3 hiéu &ng
Haldane, va né la quan trong trong viéc van chuyén carbon dioxide tir cdc mé téi phéi.
Nguoc lai, sy tdng ap suat thanh phan cda CO; hay pH thap hon sé sinh ra su rut bét
oxy ti hemoglobin. Hiéu rng nay goi la hiéu rng Bohr.

Theo nghién ctru clia USDA su thd clla mdt ngudi trung binh mdi ngay sinh ra khoang
450 lit (khoang 900 gam) carbon dioxide.

CO, duoc van chuyén trong mdau theo ba cdch khic nhau. Phan I&n trong ching
(khoang 80%—90%) duwoc cidc enzym cacbonic anhydraz chuyén héa thanh céc ion
bicacbonat HCOs- trong cac t& bao héng ciu. 5%-10% duwgc hoa tan trong huyét
tuwong va 5%—10% lién két véi hemoglobin thanh cac hgp chat cacbamin. Phan tram
chinh xac phu thudc vao dé la mau & dong mach hay tinh mach.

Hemoglobin lién két vé&i CO, khéng giong nhu lién két vdi oxy; CO; lién két véi cac
nhdm chra N trén 4 chudi globin. Tuy nhién, do cac hiéu &ng khac khu vuwec hoat héa
trén phan t&r hemoglobin, lién két cia CO, lam gidm lugng oxy dugc lién két d6i vai ap
suat thanh phan nhat dinh cda oxy.

Carbon dioxide cé thé 1a moét trong cac chat trung gian dé tu diéu chinh viéc cung cap
mau theo khu virc. NEu ndng d6 cla nd cao thi cdc mao mach nd ra dé cho nhiéu mau
hon dén cac mo.
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- C4c ion bicacbonat la chi yéu trong viéc diéu chinh pH cdia mau. Do tan suat th& co
anh huwong téi mirc CO; trong mau, nén nhip thd qua cham hay qua nong sé sinh ra
hién twong nhiém axit hd hap,trong khi nhip th& qua nhanh sinh ra trong cac chirng
th® qud nhanh s& dan dén nhiém kiém ho hap.

Mot diéu tha vi [a mac du oxy la chat can thiét cda qud trinh trao d6i chat cla co thé,
nhung khéng phai néng d6 thap clda oxy kich thich sw hé hdp ma lai la néng d6 cao
cla carbon dioxide. K&t qua 13, s hd hap trong khong khi lodng (ap suat thap) hay hon
hop khi khdng cé oxy (vi du nito nguyén chat) dan dén sy bat tinh ma khéng can cé
cadc van dé vé hé ho hap cla ca thé d4. NS la dac biét nguy hiém cho cac phi cdng I3
may bay chién dau bay & cao do Ién, va nd ciing la ly do giai thich tai sao cac hudng
dan tai cdc may bay thuong mai trong truong hop sut ap suat trong khoang thi nguoi
ta can phai s&r dung mat na thd oxy cho chinh minh trudc khi gidp ngudi khac—néu
khong thi chinh nguoi dé sé chiu rui ro bat tinh ma khéng hé dwgc canh bao trudc vé
nguy hiém sdp xay ra.

Thue vat hap thu carbon dioxide tir khi quyén trong qud trinh quang hop. Carbon
dioxide duoc thyc vat (véi nang luong tir anh sdng Mat Troi) st dung dé san xuét ra
cac chat hitu co bang t6 hop né vadi nuwdc. Cac phan ng nay giai phdng ra oxy tu do.
Do6i khi carbon dioxide dwgc bom thém vao cidc nha kinh dé thic day thuc vat phat
trién. Thuc vat cling gidi phdng ra CO; trong qua trinh hé hap cla nd, nhung tdng thé
thi ching lam giam luong CO..
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CO; khuéch tac qua mang té bao dé dang, cé tinh chat thu dong.

CO, duoc van chuyén dudi 3 dang: hoa tan, trang thai Bicarbonate va gan vdi
Proteine. Vao khodng 90% CO, duwogc van chuyén dudi dang Bicarbonate, 5% dudi
dang hoa tan va 5% dudi dang Carbomino-Hémoglobine. 60% CO, dao thai tw
Bicarbonate va 30% tir Carbomino-Hémoglobine.

Bicarbonate hinh thanh trong mau theo phan (rng sau day:

CO + H20 == H2C0O3 <= H+ + HCO3".

Phan rng dau tién xdy ra cham trong huyét twong, dwgc hoat hoa trong HC b&i men
anhydrase carbonique. CO3H2 phan ly thannh ion H+ va Bicarbonate xay ra nhanh.
CO3H- tré& lai huyét twong.
Su van chuyén CO; cé tac dung chl yéu d6i véi can bang toan — kiém culia co thé. Toc
dd khuéch tan CO, tir mao mach qua phé nang nhanh gap 20 lan O,, bdi vi CO; hoa
tan trong nudc rat nhanh.
Trong mau dong mach, PaCO; dao dong tir 38 — 45 mmHg. Thira CO;, khi PaCO; > 45
mmHg, nhat |3 sau khi co tré ngai cho viéc dao thai cac phan tir CO; thira.
Nguyén nhan |am thay d6i san xuat CO, & ngudi:

+ Tang hoat déng co bap; HOi chirng cwdng gidp trang. Trang thai dong kinh

+ Cung cap nhiéu duong

+ Tinh mé

+ St

+ HOi chirng tang than nhiét ac tinh

+ Gay mé

+ Ha than nhiét
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d. Ky thuat do CO;, khéng khi

- Cdc gidi han cia OSHA cho néng d6 carbon dioxide tai noi lam viéc
1a 0,5% cho thoi gian dai, t8i da téi 3% cho phoi nhiém ngan (t6i da
10 phat). Néng d6 trén 4% la "nguy hiém ngay lap tirc doi véi sirc
khée va sy song". Nhitng nguoi thd khong khi chira trén 5%
carbon dioxide trén 30 phut cd cac triéu chirng tang anhydride
cacbonic mau cap tinh, trong khi viéc thd véi néng dd carbon
dioxide tir 7%—10% c6 thé lam bat tinh trong vai phut.

- Do tac dung doc hai cla khi CO; viy nhiéu noi bat budc phai st
dung mdy phat hién khi CO; s& hién thi gia tri cda khi CO, trén man
hinh LCD hay phat ra am thanh bdo dong khi ham Iwgng khi vuot
qua ngudng cho phép ma nguoi st dung d3 cai dat trén may. Vi du
mdy GASCO7752 clia My (trong hinh) c6 pham vi do: 0 ~ 9.900
ppm (ppm cé nghia la part per million téc la 1 phan mot triéu cla
khéi lvgng hay thé tich; quy déi 1 ppm = 0.0001%; 1.000 ppm =
0.1%; 5.000 ppm = 0.5%; 40.000 ppm = 4%).

- Theo Co quan Du bao Khi twong Vuong quéc Anh (Met Office): Khi
thai tir nhién liéu hda thach va nan pha rirng sé khién CO, tiép tuc
tich tu trong khi quyén vao ndm 2021, véi ndng d6 duy kién lan dau
tién vwot qua 417 ppm trong vai tuan tir thang 4 - 6/2021. Met
Office cho hay murc ky luc d6 s& cao hon 50% so véi nbng d6 278
ppm ghi nhan trong thoi ky dau cda ky nguyén céng nghiép vao
cudi thé ky 18.



https://en.wikipedia.org/wiki/Occupational_Safety_and_Health_Administration

e. Capnography

K& tir sy ra doi dau tién cla thiét bi do va ghi CO, bang hdng ngoai cla Luft ndm 1943.
Capnography tré thanh mét thanh phan quan trong trong cdc phuong tién gidm sat
bénh nhan trong qua trinh gay mé.

Capnography giup chan dodn nhanh chdng cac tinh huéng cé thé xay ra cac tinh trang
thi€u Oxy trudc khi dan t&i tinh trang thi€u Oxy tén thuong ndo khong phuc hoi.

Mét sy thay ddi dang chu y trong nhitng ndm gan day, do cdng nhéan loi ich cua
Capnography.

H6i GAy mé MY (ASA) d3 yéu cau sir dung Capnography theo ddi trong bénh nhan thé
mdy cé an than tur trung binh t&i nang.

Capnography (Than d6) 13 biéu d6 ghi lai ndng dd CO, cla khi thd vao va thé ra trong
su6t chu ki hd hap, cho phép danh gia truc tiép tinh trang hd hdp cda bénh nhan cling
nhw gidn tiép su trao doi chat va tudn hoan cta bénh nhén.

MOt gid tri quan trong trong Capnography: EtCO; ( End-Tidal- CO,) la dp luc hay néng
d6 CO; cudi thi thd ra chia bénh nhén.

Cac phép do Pet CO; tré thanh mdt cdng cu do khéng xam 1an hitu ich dé theo dai
PaCO; va tinh trang thong khi bénh nhan trong gay mé.

Trong cac diéu kién sinh ly binh thuong Pa CO; va Pet CO, chénh léch nhau khoang 2
-5 mmHg.
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e Sinh Ly hoc cia Capnography:

Hinh mé ta: Qua trinh van chuyén CO; trong co thé

e Mot Capnography binh thuong:

' 40 Normal I
g C D
T
=
; A B E
- Time (sec.) | Z

Hinh m6 ta mo6t Capnography binh thuwong
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e Thanh phan Capnography:

- DE: Giai doan hit vao, la giai doan néng d6é CO> giam nhanh chdéng xuéng dudng co
s0.

- AB: Khoang chét tir gidi phau va thiét bj 8ng thé. B bat dau thi thé ra.

- BC: Giai doan thd ra, néng dd CO, tang lén (do su pha trén CO; trong phé nang va
khi tir khoang chét)

- CD: Tiép tuc giai doan thd ra — Duong cao nguyén. D: ndng dé CO; cudi thi thd ra.
(ETCO,)

- Gia tri binh thuwong ET CO; : 30 - 43 mmHg.

e Thiét bj do than doé:

Cac phuong phap do than doé:

- Ghi ph6 khéi lvgng nhu ghi pho laser (nguyén ly RAMAN)

- Ghi ph6 quang - 4m hoc

- Ghi phé héng ngoai (hay dung nhat)
* Ghi ph6 héng ngoai la phuong phap hay dung nhat trong 1am sang, dwa trén CO; cé
tinh chat hap thu ddc hiéu va khéng hoan toan cac budc séng héng ngoai chon loc 4,3
um vai lvong anh sang duoc hap thu ty & thuan véi néng dd cac phan tlr CO,. Po
chuan bang mdt t& bao nhan cam chira modt ndng d6 CO, d3 biét. Khi mé va hoi dwoc
monitor ghi va hién thi bang mmHg hodc % (1 thé tich % = 1 KPa = 7,6 mmHg), gia
twong doi thap va gon nhe.
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e Cac loai than dé:
- Than d6 18y mau trén dudng dng mdy thd: Dong chinh = main stream, Cé sensor (cdm
bién) nam gitta 6ng ndi khi quan va éng thd.

1l

detector

IR source_/

circuit
Electrical cord

Display

- Than d6 1ay mau tir dwdng bén 6ng may thd: Dong bén = side stream. B6 phan cdm
bién nam trong 1 mdy monitor don vi, cé riéng mot day dan 18y khi mau

| Sensor l !Lplay
6
ft /

| | Circuit
Sampling adapter

(VP SO0

Capnography.Com 36



e Ung dung lam sang cha Et CO; va cac dang song:
e Tang thong khi: Khi néng dé Et CO> < 30mmHg

CO2 (mmHg) Real Tme
o>

VaWal

- Tang tan s& ho hdp. Tang thé tich luwu thong ( Vi)
- Ha than nhiét
- Giam su trao doi chat

e Gidm théng khi: Khi néng d6 Et CO, > 43 mmHg

Nguyén nhan cé thé:

- Gidm tan sé hd hap. Gidm thé tich lwu théng
- Tang than nhiét (s6t cao ac tinh)

- Tang su trao d6i chat

- DUng qua liéu thubc an than

- S6t, nhiém trung, suy hd hap

3888

EtCO2 mmHg
==K~
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e Phat hién tic nghén dudng thé:

Nguyén nhan cé thé xay ra:
- Co that phé& quan
- Tac ngh&n duwdng thd hodc hé théng vong may gay mé
- Dj vat duong tho
e Theo dbi sv gian co:
CO: (mmHg)
%0 Real-Time Trend

Jr.m
0 2
Nguyén nhan cé thé xay ra:

DAy 13 biéu hién tac dung cta thudc gidn co bat dau hét va c6 dau hiéu thé lai, vi tri
xuat hién tuwong déi 6n dinh
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e Phat hién dat 6ng ndi khi quan nham trong thuc guan:

N

Real-Time

CO, (mmHg)

DAy 13 tiéu chuan chich xdc phat hién dat Noi khi qudn vao da day. Séng CO; sé&
khéng dugc cdm nhan va nhanh chéng vé phang.
e Tinh toan ven cla hé théng gdy mé:
Cdc tai bién vé gdy mé do ro ri duwong thd, hé théng duong thd bi hd rat hay xay ra.
Va diéu nay ciling sé duoc phat hién sém khi theo d&i capnography.

CO: (mmHg)
50 Real-Time Trend

AN

e e e e = D T O e = = A S 2 S PP 1|
Nguyén nhan cé thé xay ra:
- Hé thong duong thé khéng kin
- Ong Noi khi quan qud nho so véi bénh nhan.
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e Phat hién van thd ra bi 16i:

CO. (mmg)
) Rear-Time Trend

:]r."tk T J'; J‘L - JL 3 Jkl AA»J: J:JL t

e D3t mo Nbi khi quan duong miii:
Do néng dd CO; lién tuc trong qua trinh dat mo NKQ qua duong mdii trong bénh
nhan tu thd. D6 s& la diéu kién dé biét khi nao dau 6ng NKQ gan vdi khi quan nhat.

e Phat hién thuyén tac khi:
Trong truong hop gia tri Et CO, giam dot ngot.

e Theo ddi qua trinh tw thd clia bénh nhan trong cac don vi cham séc dac biét, bénh
nhan thoat mé sau gay mé...




® Ky thuat do CO2 trong mau
e CO; (carbon dioxide) 1a mot chat thai cda qud trinh trao d6i chat, & dang khi. Mau

mang CO, dén phéi, noi né duoc thd ra.

Co hon 90% CO; trong mau tén tai & dang bicarbonate (HCO3). Phan con lai a khi
carbon dioxide hoa tan (CO3) va axit carbonic (H2CO3).

Than va phdi c6 nhiém vu can bang ndng dd CO,, H2CO3 va HCO3.

e Xét nghiém CO- la xét nghidém mau don gidn dé do luvong carbon dioxide trong mau.

Day 1a mét phan cda xét nghiém dién gidi. Va vi than va phéi lam nhiém vu duy tri néng
dd CO, trong mau nén trong truong hop noéng dd CO, trong mau cao hon mic binh
thuong, b&nh nhan cé thé duoc chi dinh kiém tra chirc nang than va phai.

e Chi dinh xét nghiém CO, trong mau

Xét nghiém dé kiém tra sirc khde dinh ky;

Xac dinh nguyén nhan gay ra mot so triéu chirng nhat dinh: Khé thd, buén nén hoac
ndn mdra, 14 1an hodc cdm giac ngat;

Chi dinh trong truong hop cap cttu hodc truwdc khi phau thut;

Chi dinh kém theo xét nghiém dién giai dé kiém tra mic d6 bicarbonate, tir dé danh
gia dugc sy can bang chat ldng clia co thé, nhip tim, co, chitc nang ndo, than, phdi,...;
Cung cap cdi nhin tdng thé vé tinh trang dién gidi, sw can bang cla axit - bazo trong
mau.
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3.2 Tang CO2 mau (U'u than, Hypercapnia)
La tinh trang paCO2 tang cao hon muc binh thudng (> 45mmHg). Tang CO2 mau cap
tinh lién quan dén suy hd hap type Il va thwdng dan dén toan hd hap. Tang CO2 man
tinh v&i pH # 7,4 thudng gap & bénh nhan COPD hodc cé bénh ly phéi man tinh.

a. Nguyén nhan Co6 4 nguyén nhan gay tang CO2 mau:
e Tang néng do CO2 trong khi thd vao (ngd doéc khi CO)
e Tang san xuat CO2
e Kém théng khi hodc théng khi khéng hiéu qua: giam théng khi phé nang, tang khoang
chét sinh ly do bat xirng V/Q trong COPD, cac bénh ly thanh nguc, bénh co — than
kinh va &rc ché TKTW
e Tang khoadng chét ngoai

(*) Trong thuc hanh 1am sang hay gap:

e Suy hé hap type Il (hypercapnic): paCO2 > 45 mmHg, paO2 hodc Sa02 thap hodc binh
thuong. (khac véi Suy hé hap type | (hypoxemic): paO2 < 60 mmHg ( # Sa02 < 90%),
paCO2 binh thuwdng hodc thap).

e C6 khoang 20 — 50% bé&nh nhan COPD khi st dung oxy liéu cao trong dot cap dan dén
nguy co tdng CO2 mau va toan h6 hap. Tranh dung qua thira oxy & bénh nhan COPD
vi nguy co suy hd hap type Il dé xuat hién khi paO2 > 75mmHg.

e Ngoai COPD, nhitng bénh ly sau day thudng cé nguy co suy hd hap type Il: Tac nghén
lubng khi c6 dinh kém theo gidn phé& quan. Bénh xo nang (cystic fifrosis). Viém cot
séng cirng khdp, veo cdt séng. Di chirng lao phdi cii. B&nh ly than kinh — co. Bénh
béo phi (BMI > 40kg/m2. Thong khi nhan tao tai nha.
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b. Bénh canh

- Giai doan 1: Kho thé (thay d6i theo nguyén nhan), vd mé hoi, ting tiét phé quan.
Tiéu it, huyét dp tdng, cang cao néu tién trién cang nhanh.

RGi loan vé thai do: hung h3n hodc thd o, cang rd khi tién trién cang cham. Cé thé
kich thich hodc budn ngd.

Cac triéu chirng trong giai doan nay cé thé rat lui nhanh bang cac bién phap don
gian, trir truong hop nguyén nhan gay bénh tién trién nhanh.

- Giai doan 2: Th& nhanh, cé hodc khéng cé khé thd. Va3 md hdi. Tang tiét khi phé
quan. Tiéu it. Tim tai: diéu tri bang O, khong gidm. Hoi chirng Pick-Wick. Huyét ap
cao hodc suy that phai: Bénh nhan tran trd, vat va, ti€én dan dén mé sang réi hon
mé. R&i loan tri thirc xdy ra khi PaCO; > 90mmHg.

- Giai doan 3: H6n mé, mat hét phan xa. Th& rat nhanh, tim tadi. Pén day, thira
CO; khodng con don doc, thudng két hop véi Oz va nhiém toan hé hap. Cling nhu &
giai doan 3 cla thiéu oxy, bénh tién trién nhanh dén truy tim mach va séc, bédi vi
co tim chiu dwng rat kém vai thiéu O, + thira CO,.

- Giai doan 4: Néu diéu tri khéng cé két qua sé chuyén sang giai doan 4: Ngirng tim —
Thé thé ndc > ngirng thd — Dan déng tlr toi da.



c. Chan doén
- Chinh xdc nhat la do PaCO; méu ddng mach — Cé thé chia ra lam 3 thé sinh hoc:
+ Uu than cap tinh khéng bu:
Bicarbonate khéng kip tdng, pH {, (nhiém toan hé hap).
+ Uu thdn man tinh con bu:
Trong giai doan nay, cé su can thiép cla than, Bicarbonate tang dé déi dau voi
tang PaCO, pH duwoc duy tri binh thudng.
+ Uu than cdp tinh trén moét bénh nhan suy hé hdp man: ty |é Bicarbonate tang cao.
- Triéu chirng 1dm sang vé tim mach va TK & loai c4p tinh rat nhiéu, nhuwng & dang
man tinh con bu, cdc diu hiéu 1dm sang nghéo nan, rat khé chan doéan.
Mot s6 hoan canh bénh ly bat thudng dic biét, cdc dau hiéu I1Am sang thay ddi rat
nhiéu hodc khéng cé.
Vi du: gdy cot séng ¢d, dirt thy c6 va chudi hach giao cdm, s& khdng cé va mod héi, HA
tang khi wu than xuat hién. Phan &ng tim mach déi vdi wu than cé thé gidm do chay
mau, suy tim hodc do st dung cac thudc nhwoc giao cam.

d. Diéu tri

Chi c6 bao dam lwu thong duong thd, dam bao thong khi co hiéu qua la bién phap chua
yéu dé ngan ngtra va chéng lai trang thai thira CO,.
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3.3. Thi€u CO; (Nhuoc than)
Hypocapnia duoc dinh nghia la sy thi€u hut carbon dioxide (CO2) trong mau dong
mach. Y té€ xac dinh tinh trang gidm CO, duwdi 35 mmHg déi vai dap suat CO> mot
phan trong mau déng mach. (Gia tri CO, trong dong mach dé thé binh thudng khi nghi
ngoi la 40 mmHg, hodc khoang 5,3% ap suat riéng phan CO, & muc nudc bién).

a. Nguyén nhan

- Tang thong khi h6é hap. Kiém hé hip xay ra khi mot nguoi thd qua nhanh (tdng thong
khi), khién nhiéu CO> bi téng ra ngoai co thé. Diéu nay lam gidm mdc CO, va tang do
pH trong mau.

- Mtrc CO; thap cé thé 1a diu hiéu cha mét sb tinh trang, bao gbm:

+

Bénh than néu than bj tén thuwong, ching cé thé khong loc duoc axit ra khdi mau,
diéu nay lam tang néng d6 axit trong mau.

Ha CO; cd thé 1a két qud cla hé théng than kinh, tim mach (vi du: huyét dp thap), ho
hap (hen suyén) va réi loan chuyén héa (vi du: tiéu dwdng), thay d6i hormone (vi
du: trong thai ky, b&nh Addison), d6 cao, nhiét, chat kich thich, tap thé duc nang.
Ngd doc ethylene glycol. Hoa chat cé vi ngot nay cd trong chat chéng déng, chat tay
rira, son va cac san pham gia dung khac.

Cac nguyén nhan khac bao gbm ndn mira hodc tiéu chay nghiém trong, cé thé lam
can kiét HCO 3- trong co thé.u

Nhiéu loai thuéc khac nhau cé kha ndng lam gidm mirc CO, , thwdng bang cach ting
nong dd axit hodc gidm méc HCO,- trong mdau; Vi du: Qua liéu aspirin;
Acetazolamide dwoc sir dung dé diéu tri bénh tang nhan ap, say dd cao va dong
kinh; Sulfonamides; Cholestyramine; Metformin ...
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- Hoan canh xuat hién

Tén thwong than n3o.

Trang thai kich thich, vat va.

Bénh Hystérie

Nhiém kiém chuyén hoa.

Th& may hodc théng khi bang tay: diéu chinh cac thong s6 ho hap khdng thich hop.
Gidm sadn xuat CO, dudi diéu kién gdy mé (chuyén hod giam).

+

+

+

+

+

+

b. Triéu chirng & chin dodn
- Triéu chirng: Cac triéu chirng chung cé thé bao gém:

+ S lo ngai. M4t y thirc tam thoi.

+ Chong mat thodng qua. R4i loan thj gidc.

+ Coclrngco.

+ Vi nd dua trén tinh trang tang thong khi man tinh, cac triéu chirng cdia né ciing
giong nhu cac triéu chirng clha tang thong khi. (Chiung rét réng va bao gém tir ho
mén tinh va nghet miii dén tdo bén, ho va co citng co. Trong sé cdc triéu chirng
phé bién khdc cia bénh ndy la co that phé qudn, lanh chi, thé bdng miéng, con
hen kich phdt, dau that nguc va nhiéu triéu chirng khdc).

- Chan doan: Cac xét nghiém cd thé gitip chan doan cac dot giam CO, mau:

+ MAau mau dong mach. Cac xét nghiém mau khac.

+ Chup X-quang nguc. Chup CT nguec.

+ Quét thong khi / truyén dich.

+ Dién tdm do (Theo dbi tim).
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c. Hau qua clia nhuwoc than:

Lam giam lwu thong tim do hoat déng giao cam giam.

Pudng cong phan ly HbO, chuyén sang trai, gy trd ngai cung cap oxy cho cdc mé.
Giam Ivu lvgng tim va gidm cung cap O, lam gidm oxy hoa cac md - nhiém toan té
bao.

Ca++ ion hod giam, K+ mau giam (giam PaCO; = 10mmHg lam giam khoang 1,5mmol
K+ mau do tdi phan phdi gitra cdc ngan ndi va ngoai bao).

Nhuwoce than [am gidm hién twong co mach do thiéu oxy & phéi (VCH), lam tang sirc
can dudng thd, ké ca & nguwdi cd phdi lanh va ngudi suy hd hap man.

Mirc d6 carbon dioxide thap cé lién quan dén ty 1é t&r vong cao hon, dac biét la &
nhirng nguoi bi bénh than man tinh.

Mrc d6 carbon dioxide thap c6 thé thu hep dudng thd va lam trdm trong thém
bénh hen suyén.

Nhitng ngudi bi réi loan hodng so va PTSD thudng cd mirc CO> co ban thip hon .

d. X tri:

e Vi tinh trang gidm CO dua trén viéc thé qua nhanh, nén viéc diéu trj thanh céng tinh
trang giam CO; dya trén viéc gidi quyét nguyén nhan: tang théng khi man tinh. Do d¢,
diéu tri gidm CO2 mau cling giébng nhu diéu tri gidm thong khi.

e Trén thyc té, tinh trang gidm CO, dang ké & bénh nhan nhép vién, du |13 ty phat hay cé
y, ¢4 thé dan dén ton thuong tam thoi hodc vinh vién & ndo cling nhuw hé hé hap va tim
mach.
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e Hon nita, viéc diéu chinh nhanh chéng tinh trang thiéu canxi tram trong dan dén gian
mach cdc vung thi€u mau cuc bd, dan dén tén thuwong tai tudi mau & ndo va phdi. Do
do, tinh trang giam CO, nghiém trong & bénh nhan nhap vién phai duoc ngan ngura
s&m, va nén tranh diéu chinh dot ngot.

e Tinh trang kiém mau n3ng do gidm CO, mau nguyén phat cap tinh doi hdi cac bién
phdp diéu chinh phu thudc vao viéc cd cic biéu hién Idm sang nghiém trong hay
khong. Cac bién phap nhu vay c6 thé hudng dén viéc gidm ndng do bicarbonat trong
huyét tuwong, tang PaCO, hodc ca hai. .

e D3i v&i nhitng bénh nhan mac hdi chirng lo du-tang thdng khi, ngoai viéc tran an hoic
an than, viéc hit th& lai trong mét hé théng khép kin cé thé hitu ich bang cach lam gian
doan vong ludn quan cé thé do tdc dong cling c6 cla cac triéu chirng gidm CO..

e C6 mot s khuyén nghi chung cd thé giup ngan nglra cdc tinh trang gy mat cén
bang mirc CO,, duoc liét ké dudi day:

- UBng nhiéu nudc, mat nwdc [a nguyén nhan phé bién clia nhiém toan chuyén hoéa

- Han ché& udng rugu, udng qua nhiéu cé thé dan dén nhiém toan chuyén hda.

- Kiém soéat tot bénh tiéu duwong.

- Céc bai tap thé (nhu théd yoga, thd Buteyko) va cac k§ thuat thu gidn cé thé giup
giam thong khi cho nhitng ngudi bi lo 1ang.
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