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L&i nodi dau cla tac gia

Néu da danh thoi gian cam trén tay cudn sach nay, chic chdn ban da
biét khi mau déng mach (arterial blood gases - ABG) la mot xét
nghiém quan trong nhung d& hiéu tron ven thi that khong dé dang!

Chung t6i hoan toan déng y rﬁng: phan tich khi mau dong mach ngay
nay dong vai tro ti can thiét trong danh gia va kiém soat bénh nhan
trong nhiéu tinh trang noi khoa va ngoai khoa cap tinh. Nhom tac gia
hy vong cuén séch sé la mot trg thu t6t ctia cac ban.

O I4n tai ban nay, chung toi van trung thanh véi nhitng nguyén tic
ctia minh, d6 la tranh di vao nhiing chi tiét cu thé cao xa, va tap trung
vao nhiing khia canh thuee t€ va hitu ich cta phan tich khi mau dong
mach. Trén tinh than d6, ching t6i da b6 sung cho Phén 1, thém 5 tinh
huéng lam sang mdi vao Phén 2, va thém ca mot video mo ta ki thuat.
Chting t6i tin rdng cudn sach sé tiép tuc gitip nhiéu sinh vién y khoa,
ctt nhan diéu dudng, cac bac si mdi ra truong va cac diéu dudng hoi
stic cAp ctru nam duoc cach thao tac va phan tich két qua khi mau
dong mach theo hwéng r6 rang va ngén gon.
Nhom tac gia
BS. Iain A M Hennessey
TS. Alan G Japp



Lol twa cua nhédm dich

Khi thuc tp lam sang, ta c6 thé€ thdy khi mau dong mach la xét
nghiém duwoc stt dung rong rai, ddc biét tai cac don vi hoi stc, cap
ctu. Tuy nhién, day lai la mot xét nghiém khé “doc — hiéu” déi véi
nhiéu sinh vién y khoa. Do d6, chiing t6i chon dich cuén sach nay véi
mong mudn xda di ndi so “doc khi mau” dé. Cudn sach rat méi, vira
tai ban lan dau ndm 2016, da chi ra mot hudng di sang va gon trong
hiéu va phén tich két qua khi mau déng mach.

Chting t6i da c8 géng tuan thti nguyén tic chuyén ngit chinh xac trong
y khoa, nhung chéc chdn sé khong tranh khoi sai sét, mong cac anh
chi va cac ban déng nghiép gdp v, bd sung d€ nhiing ban cap nhat sau
hoan thién hon.

Xin trén trong gidi thiéu cung cac ban cudn: “Khi mau déng mach -
Made Easy” phién ban tiéng Viét dau tién!

Nhom dich thuat
D3 Tién Son - Tran Hoang Long

Bac si, cyu sinh vién Hoc vién Quéan y



L&i cam on cua tac gia

Chung t6i xin té long biét on béc si J.K. Baillie vi nhitng 16i
khuyén, dé xudt va phan bién xdy dung ctia dng. Chiing toi
cling xin cam on c6 Heather Milne vi da cho phép ching t6i
quay phim trong doan video mo ta thu thuat.

Cudi cung, ching t6i xin biét on bién tap vién Laurence Hunter
va Helen Leng da nhan nai va hd tro chiing toi khong mét moi.

L&i cam on cua ngudi dich

Toi xin biét on nguoi anh 16n — BSNT. Tran Hoang Long da
truyén ngon lira diing cam, cam hiing hoc tap va nhéan 1oi cung
toi thuc hién tron ven du an dich thuéat nay.

Toi cling xin cam on ban be, dong nghiép da ung ho va san long
danh thoi gian d€ doc, stta va cho y kién vé ban dich.

Diéu phdi dw an dich thuat
BS. D& Tién Son









GIOI THIEU

Phéan tich khi mau dong mach (arterial blood gas analysis) bao gom
do d6 pH va dp sudt riéng phin (partial pressures) ciia oxy (O2) va carbon
dioxide (CO,) trong mau dong mach. Tt nhitng gia tri nay, chung ta c6
thé danh gia trang théi can bang kiém - toan (acid—base balance) trong
mau va kha néng trao d6i khi ctia phoi (gas exchange).

Ta van thuong tu dat cau hoi: ‘Trang théi kiém - toan’ biéu thi cho cai
gi? “Ap suat riéng phan’ nghia 1a gi? Tai sao ching lai quan trong?

Phan Mot ctia cudn sach dugce thiét k& d€ tra 10i nhitng cau héi dé. Ta
s& bat dau véi vai trang nhic lai nhiing van dé co ban ctia sinh Iy hd hap va
chuyén héa kiém - toan: dirng bo qua nhitng trang nay! Khi ban
da hi€u nhitng van dé cot 161, phan con lai sé rt dé dang. Phan
Mot cling giai thich khi nao va tai sao phai lam khi mau déng mach
cling nhu Ki thuat 1dy khi mau, trudc khi huwéng dan cach doc két qua
khi mau theo ting - budce - tiing - budc don gian nhat.

Phén 2 duoc thiét ké d€ ban sir dung nhitng kién thirc d6 vao mot loat
tinh hudng 1am sang cé st dung két qua khi mau. C6 thé ban da c6 sén
mot phuong phép cta riéng minh, nhung chiing t6i khuyén ban nén thi
cach ctia ching toi (6 Muc 1.9). Cach thiec nay cung cap mot 16i tiép can
két qua xét nghiém khi mau logic, gon gang va phut hop. Ban sé thay
cach thitee ctia ching t6i ¢6 thé nhan dién moi hinh thai bat thuong
chinh cua khi mu déng mach, tix d6 c6 du tu tin d€ ap dung vao thuc
hanh lam sang.



TRAO POI KHi O PHOI: DAl CUONG

Té& bao st dung oxy (O,) d€ san sinh ndng lugng va thai ra carbon
dioxid (COz). Dong mau cung cdp oxy cho t€ bao va 1y di CO,. Qua
trinh nay phu thudc vao kha nang bao hoa oxy trong mau va kha
nang tach CO2 khoi mau tai phéi.

Qud trinh trao déi khi 6 phdi la qud trinh chuyén Oz tir khi quyén vao
dong mau (qua trinh oxy hda) va chuyén CO, tir dong mau thai ra
moi treeong (thai CO,).

Qua trinh nay xay ra gitta cac phé'nang chita khi va cac mao mach goi
la mao qudn. Nho ciu tric siéu mong va trao d6i cuc gan (mang trao
ddi phé nang — mao quan) ma COz2va Oz2¢é thé khuéch tan qua lai.
(Hinh 1).

Thuy trén Phé quan
phéi

Céac mao mach

02 va CO2 trao déi
qua phé nang -
A mang mao mach
B

Hinh 1: Giai phdu hé hé hép.



TRAO POI KHi & PHOI: DAl CUO'NG

TRAO DOI KHi O PHOI: CAC AP SUAT RIENG PHAN

Két qua phan tich khi mau déng mach gitp béc si danh gia hiéu qua
trao d6i khi thong qua céc s8 do &p sudt riéng phan cta Oz va CO2
trong mau dong mach (PaO:va PaCOz).

Ap sudt riéng phan mo ta sy déng gop ctia mot loai khi trong hon
hop khi (vi du: khong khi) dén ap suat toan phan. Khi khi khuéch tan
vao dich (nhw 1a mau), lwong khi khuéch tan nhiéu hay it phu thudc
vao 4p suat riéng phan nay.

Chu y hai ki hiéu sau:

PO, = Ap suat riéng phan ctia oxy (partial pressure of O2)

Pao, = Ap suit riéng phan cta oxy trong mdu dong mach (partial
pressure of O, in arterial blood)

Tat ca cac khi khuéch tan tit noi c6 ap sudt riéng phan cao dén noi c6
&p suét thap. O mang trao d6i phé nang — mao quan, khéng khi trong
phé nang ¢ POz cao hon va PCO: thdp hon trong mau mao mach. Do
d6, cac phan tir Oz di tir phé nang khuéch tan sang mau va cac phan te
CO:z thi khuéch tan nguoc lai cho dén khi cac ap sudt riéng phan can
bang.

Chu y vé cac ap luc khi

O ngang murc nurére bién, ap sudt khi quyén (t6ng ap luc clia cac khi
trong khi quyén) = 101 kPa = 760 mmHg.

Oz chiém 21% trong khéng khi, vay ap luc riéng phan ctia Oz la:
= 21% ap suét khi quyén
=21 kPa = 160 mmHg

CO: chiém ti & rat nho trong khi tr&i, do vay, ap suét riéng phan
cua COz trong khi hit vao 1a khéng dang ké.




TRAO POI KHi & PHOI: DAI CUO'NG

KHU CARBON DIOXIDE

CO:z khuéch tan tir dong mau vao phé nang véi hiéu suat cao, do dé
qué trinh khit COz trén thuec t€ bi gidi han bai toc d6 “xa” CO:2 trong
phé€ nang. Do d6, chi s6 PaCO; (chi s6 phan anh gian tiép toan bo
lwong CO2 trong mau ddng mach) phu thudc vao thong khi phé nang
— tong th€ tich khong khi van chuyén gitta phé€ nang va khong khi
ngoai mdi treong trong mbi phut.

Qua trinh théng khi dugc diéu khién béi mot trung khu thudce than
ndo goi la trung khu hé hip. Trung khu nay chtta cac thu cdm thé héa
hoc ddic hiéu nhay cam véi PaCO:z va lién két v6i cac co ho hap. Khi xay
ra bat thuong, trung khu hé hap sé diéu chinh tan s6 tho va cuong do
tho cho phu hop (Hinh 2).

Binh thuong, phdi ¢é thé duy tri mitc PaCO2 binh thuong ngay ca trong
cac truong hop xay ra qua trinh sinh CO2 tang bat thuong (nhu trong
nhiém khuan huyét). Do d6, khi da c6 tang PaCO2 mau (hypercapnia
- tang CO2 mau) gan nhu ludén ludén hudng dén tinh trang giam thong
khi phé& nang.

Ghi nhé

PaCO: phu thudc vao qua trinh thong khi. Mitc d thong khi dwoc
diéu chinh dé duy tri PaCO: trong gidi han chit ché.



TRAO POI KHi & PHOI: DAl CUO'NG

(X PacO; | PaCO2= | Théng khi
—— A PaCO2 =A Thong khi

’;PaCO \

Trung khu hé hdp

Cac co hé hédp -
\ |\/_ )

Hinh 2: Co’ ché diéu hoa théng khi.

Luu y vé thu cam thé giam oxy méau (hypoxic drive)

(o] nhirng bénh nhan c6 tinh trang tang PaCO: kéo dai (tang CO2 mau man
tinh), cac thu cam thé dac hiéu ngudng CO> dan méat nhay cam. Co thé
khi d6 phu thudc vao cac thu cam thé dac hiéu PaO. dé do mirc thong
khi. Khi d6, PaO2 thép trér thanh tac nhan chinh kich thich théng khi. Day
duoc goi la kich thich giam oxy mau (hypoxic drive).

V@i co ché do, & nhém bénh nhan phu thude thu cam thé giam oxy mau,
viéc digu chinh tinh trang thiu oxy qua tich cuc, kém theo thd oxy hé
tror, c6 thé lam giam théng khi, dan dén tang kich phat PaCO.. Vi thé,
bénh nhan cé tinh trang ting CO2 mau man tinh phai dugc b6 sung oxy
c6 kiém soat, két hop véi theo doi khi mau can than.

Chi dan nay khéng ap dung trén bénh nhan cé ting CO. méau cép tinh.




TRAO POI KHi & PHOI: DAI CUO'NG

PO BAO HOA OXY CUA HEMOGLOBIN (So.)

Qua trinh oxy hoéa phtic tap hon qud trinh khte CO2. Diéu dau tién
ching ta nhan thay: PO: thuce ra khéng cho ta biét cd bao nhiéu Oz &
trong mau. POz chi la s6 do luong phan tr Oz tw do, khong lién két
trong mau — ma luwgng nay chi chiém rét it trong toan phan.
Thyc t& phan 16n phan ti oxy trong méu duoc gan véi protein
haemoglobin (Hb; Hinh 3). Boi vay, luong oxy trong mau phu thudc
vao hai yéu td sau:
1. Nong dé Hb: Chi s6 nay biéu thi luong oxy ma méu cd di tdi
trong dé'mang theo.
2. Do bao hoa ctia Hb véi Oz (S0,): Chi s6 nay la phan tram diém
gén kha dung cua Hb da duoc gén mot phan tte Oz, ndi cach khac
la tdi trong oxy dang dwoc st dung. (Hinh 4).

Chuy:
S0, = O, bao hoa trong bat ki mau mau nao.
Sa0; = O, bao hoa trong mau dong mach.

Lu'u y vé may do phan ap oxy mach (ma ta van goi la mdy do SpOy)

Sa0: c6 thé do bing dung cu kep ngén tay hay dai tai ciia bénh nhan.
Trong da s6 trudng hop, may cung cdp théng tin day du vé tinh trang
oxy, nhung khi cac chi sé bao héa duéi 75%, may sé do kém chinh
xac. Khi tuan hoan ngoai vi giam, s6 do may cung cép sé khéng dang
tin cay. May do SpO: ciing khéng do dugc PaCOz, do d6, khéng dugc
str dung dé thay thé két qua khi mau déng mach & ca bénh c6 giam thong
khi.

Ghi nhé

PO: khong phan 4nh dugc lwgng oxy c6 trong mau. SaO2 va nong
d6 Hb moi phan anh lwong oxy cé trong mau dong mach.



TRAO POI KHi & PHOI: DAl CUO'NG

0, tw do (1%)

0, gén v&i Hb (99%)

Hinh 3: Tuong quan giira Oxy tu do va oxy gdn hemoglobin trong mau.

Phantl  Phantlroxy ,
hemoglobin tw do Gan véi oxy

2y

%

100% Hb da 75% Hb 50% Hb
bao hoa bao hoa bao hoa

Hinh 4: Qud trinh bdo hoa oxy véi hemoglobin.



TRAO POI KHi & PHOI: DAI CUO'NG

BIEU DO PHAN LY OXYHEMOGLOBIN

Gio chiing ta da rd: luong oxy trong mau phu thude vao néng do Hb va SO
Vay POz c6 y nghia gi?

PO: c6 thé hiéu 1a yéu t8 thiic ddy phan tir Oz gan véi Hb. Hay néi gon
lai la: PO2 quyét dinh SO.. DPuodng cong biéu thi phan ly
oxyhemoglobin (Hinh 5) cho thdy véi mdi POz sé c6 mot gid tri SOz
tuong tng.

Nhin chung, PO: cang cao thi SO2 cang cao, nhung cung nay khong
phai la mot duong thang tuyén tinh. Poan mau xanh ctia &6 thi nhu 1a
mot vung “binh nguyén co xanh”, khi ma trén ngudng nay, su thay
déi cta POz chi anh hwong cht it 1én SOo. Tréi lai, 6 vung “ddc mau
d6”, chi can mét thay ddi nhé ctia POz sé gy anh huong 16n dén SO2.

Nhé réng: véi mot PaOz “binh thuong” & khoang 100mmHg, Hb gan
nhuw sé & mikc bido hoa t6i da (trén 95%). Diéu d6 c6 nghia la mau da dung
hét tai lwgng oxy va PaO: du ¢ ting thém ciing khong ting thém
long Oz trong dong mach.

Ghi nhé

PO: khong phai lwgng O: trong méau, nhung la dong lwc thac day qua
trinh bao hoa oxy cua Hb.

10
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e Cung chuyén tréi khi:
pH,y Pcoz,
_ nhiét do,
S 804 12,3-DPG
@ 80 v
<
{o)
g Cung chuyén phai khi:
g 60 VpH,APacoz
2 Anhiét do,
3 42,3-DPG
18 40 B
o}
©
Q
X
20
0 T T T T 1k T
9 ? 1‘0 1? 2‘0 89 Poz2kPa
0 375 75 1125 150 600 Po;mmHg

Hinh 5: Cung biéu thj phan ly oxyhemoglobin. Budng cong biéu hién mdi
quan hé gitra PO; va ti 1&é bdo hoa hemoglobin vdi oxy. Ghi chi cho do thj
dang sigma: gan nhu phing khi PO2 trén 80mmHg nhung PO: gidm duGi
60mmHg thi do thj d6 déc. 2,3-DPG: 2,3 — diphosphoglycerate.

Ghi nhé':
Khi Hb da gin dat mirc bio hoa O: t6i da thi ting thém PO: ciing
khéng lam thay déi lwgng O: trong mau.

11



TRAO POI KHi & PHOI: DAI CUO'NG

THONG KHi PHE NANG VA PaO:

Ta dahiéu PaO, anh hudéng dén SaOz nhu thé nao. Nhung yéu té nao
xac dinh PaO»?
Ba yéu t6 chinh anh huong dén PaO: 1a:

1. Thong khi phé nang

2. Tuong xtng giita thong khi va twéi mau (V/Q)

3. Nong dé Oxy trong khi hit vao (Fio,)

Théng khi phé nang
O, khuéch tan rat nhanh tit phé nang vao dong mau — vi thé PO: ciia
phé'nang cang cao, thi PaO: cang cao.

Khéc véi khi trong khi quyén, khi trong phé nang chita mot luong
déang k& CO: (Hinh 6). Nhiéu COz hon déng nghia v6i PO: thdp hon
(nhd lai 1a: ap sudt riéng phéan ctia mot khi phan anh ti 16 cua khi d6
trong thé tich toan phan).

Tang thong khi phé nang cho phép ‘xa’ ra nhiéu CO:z hon, két qua la
PO: ctia phé nang sé cao hon. Va néu giam théng khi thi nguoc lai,
CO» sé Un 1 khi O tiéu hao, dan dén PO phé&nang tut giam.

Trong khi tang thong khi (hyperventilation) chi c6 thé tang PO: phé
nang mot chut (dwa 1én gan véi miic POz ctia khi hit vao), thi POz phé
nang va ca PaO:z ¢6 thé tut thap khong giéi han néu thong khi kém
hiéu qua.

12
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21%

79%

Trong
duong tho
(hit vao)

Khéng khi (kho)

19%

4% 15%
AN 6%

6%~
75%

Khi tho ra

6%._ 135%

Nitrogen 5.5%-— \4

Oxygen i ﬁ)
759

Carbon dioxide i \L)

. . Phé nan:
Hoi nwéc s

Hinh 6: Thanh phan culia khi hit vao va thé ra & cac thi tho.

Ghi nhé
Ca hai qua trinh trao déi khi déu phu thugc vao thong khi phé nang:
thong khi khong thoa dang sé gdy tut PaO: va tang PaCOx.

13



TRAO POI KHi & PHOI: DAl CUO'NG

Bat twong xtirng théng khi/twéi mau va hién two'ng shunt
Khoéng phai luc nao dong mau chay qua phoi ciing gdp duoc
phé& nang dugc thong khi t6t va cing khéng phai tdt ca cac phé
nang thong khi dwoc twdi mau. Tinh trang nay duoc goi la bat
twong xitng thong khi/ twéi mau (V/Q).

Hay tuong tuong ¢6 mot khu vuc cta phoi ma phé nang théng khi
kém (vi du do xep phoi hodc dong ddc). Mau qua nhiing phé nang nay
trd vé tuan hoan déng mach véi luong Oz it hon va CO2 cao hon binh
thuong. Hién twong nay goi la shunt' (Hinh 7). C6 thé hiéu la hién
twong mot lwong mau qua phéi khoéng dugce oxy hoa.

Bay gio, véi ddp tng ting thong khi phdi, ta cd thé day thém nhiéu hon
khi ra vao cac ‘phé nang t6t’ con lai. Dap tng nay cho phép phé nang
xa thém CO, vi th€ dong mau chay qua nhitng phé nang nay thai trie
thém nhiéu COz. Nong d6 CO: thdp hon & mau khéng shunt bu trie
cho n6ng do CO2 cao 6 dong mau shunt, tir d6 duy tri PaCO..

Nhung qué trinh oxy héa thi KHONG nhu vay. Dong mau chay qua
cac ‘phé nang tot’ khong con kha ndng mang thém Oz nita vi Hb trong
mau da bao hoa t6i da (cho dut ¢ tang thong khi) (hdy nhé lai “binh
nguyén c6 xanh”, Hinh 5). Khéng bu trir duge dan dén PaO: tut giam.

Ghi nhé

Bat twong xtng thong khi/ twdi mau khién mau nghéo oxy trd lai
tuan hoan dong mach, do d6 1am gidm PaO: va SaO-.

Mién 1a théng khi phé nang toan bo van duwgc duy tri, thi bat twong
xtng nay KHONG gy ting PaCO: (do bt trir dugc).

'"Thuét ngir nay ciing duoc dp dung dé mé ta cac cdu mach mau/ phé nang (shunt giai phau).
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=i Oxymd <> shunt,  RSYAUCEA]
thwong CO,md <> ELRCELE CO, M6 <>
Hit vao

Tuén hoan
(déng mach)

S0, 100%

Thé ra Thé ra

Co,

0 0
co, CO,
CO, duy tri Mé o, duy tri

Hinh 7: Anh huéng clia shunt 18n ndng dé oxy va carbon dioxid.
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TRAO POI KHi & PHOI: DAl CUO'NG

FiO2z va qua trinh oxy héa
Ti 1 oxy cung cép (FiO2) dai dién cho phan trdm oxy trong khi hit
vao. O diéu kién khi troi (room air), FiO2 la 21%, nhung c6 thé ting
béng liéu phap oxy hd tro.

PaO: thap co thé la hau qua cua bat twong xtng thong khi/ twdi mau
hodc thong khi khong théa dang, va trong ca hai treong hop, tang FiO2
sé cai thién PaO2. Yéu cau FiO: cu thé rat khéc nhau, tuy thudce vao
mtrc d6 ndng né ctia suy giam oxy hda, tir d6 gitp thay thude lua chon
thiét bi cung cip oxy phit hop (Hinh 8). Khi nguyén nhan la thong khi
kém, phai nhé la tang FiO:z sé khong cai thién duoc tinh trang tang
PaCO..

Tho oxy hé tro lam két qua khi mau phttc tap hon, khi sé khé d& nhan
dinh liéu PaO: c6 cao phu hop véi FiO:2. Vi thé, liéu c6 suy giam oxy
héa hay khong? Mot nguyén tac don gian ma dé ap dung, d6 la néu
binh thuwong, FiOz2 va PaO: chénh nhau khong qua 75mmHg. Tuy
nhién, thuong cé mot ti 1¢ sai s6 FiO2, néu nghi ngo, nén chi dinh lam
lai xét nghiém khi mau ¢ diéu kién khi troi (khong oxy hd tro).

Cac thiét bi cung cép oxy

Gong miii (kinh): FiO, < 40%. Thoai mai va thuan tién. FiO, khong dac
hiéu: phu thudc vao toc dé (1-6 L/phut) va théng khi phé nang.

Tho’ qua mask thuorng: FiO, 30-50% & t6c dd 6-10 L/phdt nhurng khéng
chinh xéac. Co6 thé gay &r CO2 & téc d6 dudi 5L/phat, vi vay, khéng
dung khi cung cép FiOz thdp hon.

Mask hiéu suét cé dinh (luu Iwo'ng déng cao): FiO, 24-60%. Cung

cép oxy c6 dinh, biét trwrde. Ly twdng cho giai phap co kiém soat, oxy

liéu phap chinh xac & néng dé thap.

Mask c6 tai dur triv: FiO, 60-80%. C6 thé dat t&i mirc FiO2 cao hon véi
mat na 6m khit. Ap dung ngan han trong cdp ctru hé hap.

Dat néi khi quan: FiO2 21-100%. Bugc sir dung v&i cac bénh nhan nang,
dién bién x&u, véi yéu cau Oz rét cao, dic biét 1a bénh nhan suy hé hép.
Ngu&i bénh phai dugc dung an than, gian co hé hép va the may.
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Oxy gong Mask hiéu suét c6 dinh

Mask da hiéu suat Mask vé&i tai dur trir

Hinh 8 Céc thiét bi cung cap oxy.
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ROI LOAN TRONG
TRAO DOI KHi

THIEU OXY MO, THIEU OXY MAU VA SUY GIAM OXY HOA

Thudt ngir tiéng Anh twong tng: hypoxia, hypoxaemia va impaired
oxygenation.

Thiéu oxy md (hypoxia) 1a trang thai md khong duoc cung cap oxy day
du d€ chuyén héa hiéu khi ' (Hinh 9). Day ¢6 thé 1a hdu qua cua thiéu
oxy trong mau (sé duoc trinh bay tiép theo day) hodc tinh trang thiéu
mau dén mo hay nh6i mdu. Tinh trang nay thuong di kem véi chuyén
hoéa acid lactic khi t& bao thich nghi bang chuyén héa yém khi.

Thiéu oxy mau (hypoxaemia) 1a trang thai giam lwong oxy c6 trong
mau dong mach. Day cé thé 1a hdu qua cua giam oxy hoa (sé duoc
trinh bay tiép theo day), hemoglobin thap (thiéu mau) hodc giam ai
lyee gitta hemoglobin vdi oxy (gap trong ngd doc khi CO).

Suy giam oxy hoa (impaired oxygenation) 1a trang thai gidm oxy mdu
do van chuyén oxy tir phdi vao mau suy yéu. Duoc xac dinh khi PaO:
thap (dwdi 80mmHg).

Diém quan trong can luu y d6 la sy khac biét gitra: suy giam oxy hda
(h&u qua cta thiéu oxy mau) va tinh trang oxy hoéa khong thoa dang
(h&u qua cua thi€u oxy md). Ta cung xét trén mot bénh nhan c6 PaO:
= 64mmHg. Bénh nhén nay c6 tinh trang suy giam oxy hoa, cho thay
c6 bénh ly tai phdi. Tuy nhién, PaO: cia bénh nhan thuong sé dua
dén chi s8 Sa0: trén 90%. Mién la hemoglobin va cung lwgng tim binh
thuwong, thi mo sé duoc cdp du oxy.
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T4t ca cac mo
(shock)
M6 dac hiéu
(vd. nhdi mau co
tim)
Hemoglobin khéng Hemoglobin thap Pa0, thdp
thé gén O (thi6u mau) (suy giam oxy hoa)
(Vd: ngd ddc khi CO)

Hinh 9: Nguyén nhan gy ra thiéu oxy mé.



NHU’NG ROI LOAN TRAO BOI KHi

SUY GIAM HO HAP TYPE 1
Suy giam ho hap type 17 dwgc dinh nghia la tinh trang PaO> thap vdi
chi s8 PaCO:2 binh thwong hodc giam. Nhing thong sd nay goi y dén
khiém khuyét trong qua trinh oxy héa du théng khi van dam bao tot.
Nguyén nhan thuong do bat twong xtng thong khi/ twdi mau va la
h4u qua ctia nhiéu nguyén nhan (Box 1.3.1). PaCO:z thuong thap do
co thé ting thong khi bu trir.

Néu bénh nhan dang dugc thd Oz2 hd tro (FiOz2 cao), chi s6 PaO: trong
khi mau dong mach c6 thé KHONG thap hon gidi han binh thuong,
nhung sé thap ¢ mirc khdng phu hop véi FiO2 khi cung cap.

D06 nang cua suy giam ho hdp type 1 duoc danh gia dwa vao muc
thiéu oxy mau, va cudi cung la xay ra thiéu oxy td chic (Bang 1.3.1).
Chung ta lai nhé lai hinh anh cung d6 thi phan ly oxy. Giam PaO: dén
muc 60mmHg anh hudng it dén SaO: va c6 thé bu trir duwgc. Nhung
vuot ngudng nay, ta sé cham “ddc do”, tirc la néu giam PaO2 hon nita,
sé lam giam manh SaO2, giam dang ké lugng O2 trong mau.

Diéu tri budc dau 6 suy giam ho hap type 1 nham muc tiéu dat duoc
mtic PaO:2 va SaO: théa déng véi oxy hd tro, song song véi nd luc xtr
tri nguyén nhan co ban. Trong nhiéu treong hop, may do SpO: (pulse
oximetry) c6 thé€ dung dé€ theo ddi lién tuc bénh nhéan, nhv mot
phuong an thay thé cho chi dinh khi mau ldp lai nhiéu Ian.

20 ddy, tic gid dimg thudt ngit Suy giam ho hap (impairment) thay vi Suy hé hap (failure), vi suy
16 hép chi duoc chin dodn khi c6 PaOs dudi 60mmHg. O nudc ta, c6 noi sie dung tir “suy thé”.
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Box 1.3.1 Nhirng nguyén nhan gay suy giam hé hap thud'ng gap*

Viém phéi Hen cép tinh

Nhdi mau phéi Hoi chirng suy hé hédp cép tién trién (ARDS)
Tran khi mang phéi Viém xo phé nang

Phu phéi Bénh phéi tdc nghén man tinh (COPD)

* Co ché thong thudng la bat twrong xirng théng khi/ tuwdi mau; tuy nhién, trong
mét s@ diéu kién (nhu dap (rng viém & phé nang), mirc d6 khéch tan cua cac khi
qua mang mao mach phé nang suy giam.

Bang 1.3.1 Danh gia doé nang cua suy giam hé hap type 1

Nhe Vira Nang
Pao; (kPa) 8-10.6 5.3-7.9 <5.3
Pao; (mmHg) 60-79 40-59 <40
Sao: (%) 90-94 75-89 <75

D4u hiéu suy giam hd hdp nang:

= Can hd trg v&i mire FiO2 cao méi duy tri di PaO.

= Chuyén hoa acid lactic (d4u hiéu cé thiéu oxy t6 chirc)

= R@i loan chirc nang cac co quan (lo mo, It 1an, suy than, réi loan
huyé&t dong ndng, hén mé)
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SUY GIAM HO HAP TYPE 2

Suy giam ho hap type 2 dugc dinh nghia 1a tinh trang PaCO: cao (téng CO2
mau), do théng khi phé nang khéng thoa dang. Vi qud trinh oxy hoa ciing
phu thudc vao théng khi, nén PaO: thuong thip, hodc binh thuong do da
duoc thd oxy hd tro. Can chu y 1a bat ki nguyén nhan gay suy hd hap type
1 déu c6 thé dan dén suy hd hap type 2 néu suy giam dot ngdt (Box 1.3.2).

PaCO: tang cap tinh dan dén tinh trang & dong acid trong mau ( xem
Chuong 1.4), 1a nguy hi€m va can phai dao nguoc. Tang CO2 mau man
tinh di kém véi tang bicarbonat (HCOs) — chat dém duy tri can bang
kiém toan. Tuy nhién, bénh nhan type 2 khi tut giam manh thong khi
ciing tang vot PaCO:2 (dgt cdp cia man), dan téi tich tu acid va pH mau
giam thdp (Bang 1.3.2; Box 1.3.3).

B& sung oxy cai thién tinh trang thiéu oxy mu nhung khong cai thién
tinh trang taing CO2 mau, va do d¢, diéu tri suy hd hip type 2 nén bao
gom cac bién phap dé€ cai thién théng khi (vi du nhuw giam tic nghén
duong tho, thong khi ho tro va déi khang thudc an than). Chinh lam
dung oxy hd tro & bénh nhan type 2 nay sé tiép tuc lam giam thong khi
do vi pham co ché phu thudc thu cam giam oxy méu cta co thé (tr. 7).

Vi mdy do SpO:z khoéng cung cdp thong tin vé PaCOz, do dé khéng
duoc sit dung ¢ nhém bénh nhéan suy giam ho hap type 2.
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Bang 1.3.2 Dang khi mau khac nhau é bénh nhan suy hé hép type 2

Paco. HCO:s pH
Cép tinh T - !
Man tinh T T -
Dot c8p cla man T 1 !

Box 1.3.2 Nguyén nhan phé bién gay suy hé hap type 2

COPD* Ngb ddc opiat/benzodiazepin
Suy kiét Di vat dudng the

Mang sudn di dong R6i loan than kinh co

Gu veo cot séng Ngung thé khi ngu (OSA)

* COPD géy ra ca suy ho hdp 1 va 2 (co6 dgt bung phat).

Box 1.3.3 DAu hiéu 1dm sang cua ting CO2> mau

LG 1an Lo mo
Run vay (Flapping tremor) Mach nay
Am ngon chi Pau dau
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TANG THONG KHi

Tang thong khi gitp ha thdp PaCO: (ha CO2 mdu) va ting pH tuong
tng (xem Chuong 1.4). Trong cac ca man tinh, tang thong khi di kem
v6i taing HCOs — chit dém diéu chinh pH mdu. Tan sd tho va cudng
dd tho cling tang r6. PaCO:2 giam ning c6 thé dan dén ngta quanh
miéng, dau chi, choang, ngat.

Tang thong khi tim ly thuong xay ra & cac tinh hudng gia bénh hoéc
cuong diéu hda (dramatic fashion), bénh nhan thuwong than phién kho
thd nhiéu. Khi d6, bac si sé kho khan phan biét véi cac nguyén nhan
ttr bénh ho hap. Khi mau ¢ truong hop nay sé cho PaCO2 thép va PaO:
binh thuong.

Tang thong khi cling xay ra d€ bu trit ddp tng véi tinh trang
toan chuyén hoa (tding thong khi tht phét), dugc trinh bay ¢
Chuong 1.4. Nhitng nguyén nhan khac duwoc liét ké & Bang 1.3.3.

Bang 1.3.3 Nguyén nhan thwdo'ng gap gay tang thong khi

Nguyén phat  Cang thang tam ly Pau, chén thuong tam ly

Giam oxy mau Sot
Ngb ddc salicylate RGi loan than kinh trung wong
Xo gan

Thir phat Toan chuyén hoéa (Vi

moi nguyén nhan)
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TOM TAT VE CAC ROI LOAN TRAO BOI KHi

Bon dang két qua khi méu ddng mach bat thuong trong cac roi loan
trao d6i khi duoc tom tat & Bang 1.3.4.

Bang 1.3.4 Dang két qua khi mau dong mach bat
thu'é'ng gap trong cac rdi loan trao déi khi

Pao. Paco. HCOs
Suy giam hé hap
Type 1 ! /> -
Type 2 cép tinh /- T -
Type 2 man tinh* /- 1 )
Tang théng khi - { -/

* Dot cdp cua man dugc xac dinh khi cé 1H* trén bénh nhan man tinh.

Chu y vé: chénh ap phé nang - mau déng mach

Chénh ap phé nang — mau déng mach (A — a gradient) 1a sy chénh léch
gitra POz phé nang (tinh trung binh toan bd phé nang) va PO> trong mau
déng mach. Chénh ap nay chi ra liéu PaO2 c6 phu hgp véi mic thong
khi phé& nang va vi vay, chénh ap nay 1a mét chi s6 danh gia mirc do bat
tuwong xtrng V/Q.

Trén lam sang, cong dung chinh clia chénh ap A-a la phat hién tang nhe
bat trong xirng V/Q — khi ma PaO: van trong gi¢i han binh thuéng (nhu
& t&c mach phéi) va phéat hién bat twong xirng V/Q & bénh nhan suy
giam ho h&p type 2 (phan biét suy giam type 2 don thuan vai suy giam
hé hdp hén hop).

Tinh chénh &p phé& nang — mau déng mach khéng bat buéc phai lam
6 phan 2 cua cudn sach (ca lam sang), nhung néu quan tam, ban cé
thé doc huéng dan & phan Phu luc.
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CAN BANG KIEM TOAN:
PAI CUONG

Thuét ngt tinh toan va tinh kiém dung d€ chi néng doé ion hydro tu
do (H*) trong dung dich. Nong d6 H* ¢6 thé duoc biéu thi truc tiép
dudi dang nanomol/L hodc pH (xem trang bén).

Dung dich v6i néng dd H* cao (pH thép) cé tinh acid va dung dich véi
H* thap (pH cao) cé tinh base (kiém). Diém trung tinh (neutral point)
la diém ma mot dung dich chuyén tir kiém sang toan (pH= 7, H*=100
nmol/L).

Mot axit giai phong H* khi dugce hoa trong dung dich. Axit vi thé lam
tang nong d6 H* trong dung dich (hay néi cdch khéc 1a lam giam pH).
Mot base sé nhan H* khi hoa trong dung dich, vi thélam giam H* tw
do (hay ndi cadch khéc: ting pH). Mot chdt dém la chat vira c6 thé nhan
vira 6 thé giai phéng H* tuy thudc vao néong d6 H* xung quanh. Vi
thé, hé dém c6 thé chdng lai nhitng thay déi 16n trong nong d6 H*.

Binh thuwong, mau c6 pH vao khoang 7.35-7.45 (H" = 35-45 nmol/L)
do d6 mang tinh kiém nhe. Néu pH mdu dwéi 7.35, ta ¢6 hién tuong
toan mau. Néu trén giéi han trén 7.45, ta ¢ hién twong kiém mau.
Nhiém toan la bat ctt qud trinh nao lam giam pH méu; nhiém kiém la
moi qua trinh lam tang pH mau.
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pH la gi?

Chi s6 pH (viét tét ciia “power of hydrogen”) la cach don gian dé thé
hién nhirng thay déi I6'n clia néng dé H*, du ban da biét vé né trude
day, thi dudng nhu chi s6 nay sinh ra la dé lam ta béi réil

Chi s6 nay 1a mét “logarit am” (negative logarithmic) (Hinh 10). “Am”
tirc 1a pH sé& giam khi néng do H* tang( pH 7.1 sé acid hon pH
7.2). “Logarit” cé nghia la 1 lan pH bién thién rng v&i 10 lan thay
d6i ndbng d6 H* (do dé pH=7 sé& acid gédp 10 dung dich c6 pH=8).

Tai sao can bang kiém toan lai quan trong dén vay?

Dé€ chuyén hoa t€ bao hiéu qua, nong do H* phai duoc duy tri trong
nhitng gidi han rat hep. Thatbai ki€m sodt can b.%mg pH dan dén chuyén
hoéa t& bao khong hiéu qua, cudi cing dan dén tit vong. (Hinh 10).

6.8
pH 69 70 71
Tu Toan mau
vong
H+
(nmollL) 126 100 794
158
Toan hoéa

Hinh 10 Thang pH/H*.

735 745
73 74 | 75 76 7.7

Binh

thwérng Kiém mau

50 | 398 | 316 261 200
45 35

78
pH

Tw
vong

+

H
(nmollL)

158
Kiém héa

27
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DUY TRi CAN BANG KIEM TOAN

lon H* trong co’ thé duorc tao ra tir dau?

Qua trinh phan giai duong va chat béo dé€ tao ning lwong dong thoi
san sinh ra COz, luu hanh trong mau dwéi dang acid carbonic (xem
Box trang ké tiép).

Chuyén hoa protein cling san sinh ra acid hydrochlorie, acid sulfuric
va céc acid chuyén héa khéc.

Vi thé, H* phai dugc thai trit d€ duy tri pH mau ¢ muic binh thuong.

lon H* dugrc thai trir qua dau?

Co ché hé hap

Phéi c6 trach nhiém loai bo CO2. PaCO: — ap sudt riéng phan cta
carbon dioxit trong mau phu thudc vao thong khi phoi. Néu qua trinh
sinh CO2 bién déi, khi can thiét, co thé sé diéu chinh ho hdp d€ tang/
giam thai COz, nham duy tri PaCOz trong giéi han binh thuong. Phan
16n acid san sinh ra trong co thé€ dudi dang COz, do d6, phéi ¢é vai tro
bai xuat phan 16n luwgng acid ndi sinh.

Co ché than (co ché chuyén hda)

Thaén thai trir cac acid chuyén héa. Thén bai tiét H* vao nudc ti€u va téi
hap thu HCOs. HCOs 1a mét base (vi thé, nhan ion H*), do d6 c6 thé
giam nong d6 H* trong mau. Than c6 thé diéu chinh s bai tiét H* va
HCOs d€ dap tng lai nhitng thay ddi trong san sinh acid chuyén hoda.
Tuy nhién, than khéng chi diéu chinh can bfmg kiém toan; than cling
phai duy tri néng d6 6n dinh cta cac chat dién giai chinh (Na* va K¥)
va c6 gang gitt can bang dién thé (electroneutrality) (nghia la can bang
gitra tong s6 dién t &m — dwong trong co thé). Su can thiét phai thuc
hién nhitng nhiém vu nay d6i khi xung dét véi nhiém vu duy tri pH -
hoidc dan dén réi loan kiém toan, hodc gay kho khan trong qua trinh
diéu chinh.
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DUY TRi CAN BANG KIEM TOAN

Chi mét phan (rng héa hoc
Phan (rng sau day cé tinh quyét dinh dé hiéu vé can bang kiém
H20 + 002 o HzCO3 OH + HCO3-

Thir nhat, phuong trinh chi ra: CO» khi vao mau tré thanh mét acid.

Cang nhiéu CO2 thém vao mau, cang nhiéu acid H.COs dugc tao
thanh, acid nay sé phan ly tao ra H*.

Thir hai, phurong trinh nay goi y pH mau phu thudc khéng chi vao luong
CO, hay HCOs ma con phu thudc vao ti Ié CO, : HCOs. Do do, néu chi co
CO, thay d8i sé khéng lam thay déi pH trir khi cling cé thay déi HCOs dé
dam bao ti lé (va ngugre lai). Vi CO2 dugc kiém soat béi hd hédp va HCOs
qua bai tiét & than, ti 1& trén da giai thich qua trinh bu trir da kiém soat
pH méau nhu thé nao.

Céc phan (rng can bang & than

C6 hai phan (rng can béng chinh tac déng dén diéu chinh kiém toan:

1. lon Natri (Na*) duoc giit lai bing cach trao d6i véi mot ion K+ hodc
mat ion H*. Khi K* thiéu, H* phai tang cu'd'ng bu trir (va nguoc lai). Vi
thé&, thém nhiéu ion H* duoc bai xuét qua trao d6i Na*.

2. CI va HCOs™ la nhirng ion mang dién &m (anion) chinh c6 thé

can bang vai cac ion tich dién duong (cation, cht yéu 1a Na* va

K*. Khi lwgng CI- mat nhiéu, nhiéu HCOs™ dugc gilr lai;

va khi HCOs" tiéu hao nhiéu (qua than hodc qua dudng tiéu hoa),

ClI- sé dugc gilr lai nhiéu hon.
Vi thé, ndi chung, K* va H* thudrng ¢6 xu huréng tang va giam cung chiéu
huéng, trong khi mét thay déi ban dau cua Cl- hodc HCOs™ sé dan dén
ion con lai thay déi theo huéng nguoc lai.
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NHU'NG ROI LOAN CAN BANG KIEM TOAN

Toan hoa la bat ki qua trinh nao lam giam pH mau. Néu toan héa do
tang PaCO, ta goi 1a nhiém toan hé hip; néu toan héa do bat ki nguyén
nhan nao khéc, c6 giam HCOs, ta goi la nhiém toan chuyén héa.

Kiém hoa la bat ki qua trinh nao lam ting pH mau. Néu kiém héa do
giam PaCOy, ta goi 1a nhiém kiém ho hap; néu do bat ki nguyén nhan
nao khac, c6 HCO:s tang, ta goi la nhiém kiém chuyén héa.

Paco: tadng = Toan hé hdp
Paco. giam = Kiém hé hap
HCO; téng = Kiém chuyén héa
HCOs giam = Toan chuyén héa

Thén va hé ho hap phoi hop véi nhau d€ duy tri pH méu & cac
gi6i han binh thuong. Néu mét trong hai hé thong qua tailam
thay d6i pH mdu, hé thdng con lai sé diéu chinh tw dong d€ han
chébién dong (vi dunéu than khong bai tiét cac acid chuyén hda,
phoi sé ting théng khi d€ thai nhiéu COz). Ta goi d6 1a bu trir
(compensation).

R&i loan can bang kiém toan vi thé c6 thé duoc coi 1a hai ganh
déi trong clia can tiéu ly — ma ta xét dudi day:
Can béng kiém toan binh thué'ng

Khi can bang kiém toan la hoan toan binh thuong, khong c6
nhiém toan hay nhiém kiém; giong nhu mot can tiéu ly, ma hai
bén khoéng phai ganh mot qua can nao. (Hinh 11).

R&i loan kiém toan khéng dwo'c bu trir

Khi xay ra nhiém toan hodc nhiém kiém, “cin” sé m&t cin
b?mg, dan dén toan mau hodc kiém mau tuwong ung. O Hinh 12,
c6 mot nhiém toan ho hap nguyén phat khong c6 qué trinh chuyén
héa déi trong.
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Hinh 11: Cén bang kiém toan binh thuong.
Binh thuong Kig

Nhiém toan
hap

Hinh 12: Nhiém toan hé hdp mat bu
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ROI LOAN KIEM TOAN CON BU

Nhu ching t6i da mé ta, mot r6i loan ho hép hay chuyén héa thuong
duoc bl trir bang cach diéu chinh cac hé co quan khac dé€ diéu chinh
lai nhiing r8i loan ban dau. M6t diém quan trong la: cac phan tmg bu
trit ctia hé ho hdp dién ra nhanh hon — tir vai phtt dén vai gio, trong
khi cac dap ting chuyén hoa thuong can dén vai ngay.

Hinh 13 va 14 minh hoa cho hai hinh thai phéi dap tng véi nhiém
toan chuyén héa nguyén phéat bang cach tang thong khi phé nang dé
ting thai COz (nhiém kiém ho hap bu trir). O Hinh 13, tinh trang toan
mau van dién ra du da dwoc b trix (bt trie mot phén); con ¢ Hinh 14,
pH mau da tré vé gidi han binh thuong (bu trir hoan toan).

Khi cAm trén tay mot két qua khi mau nhu vay, lam thé nao, ching ta
c6 th€ nhan ra dau la roi loan nguyén phat, dau la phan tng bu trir?
Quy tic dau tién phai nhé d6 1a khong bao gio 6 bir trie qud mikc
(overcompensation does not occur). Diém gifta clia cAn bang kiém toan
la pH =7.4 (H' 40). Néu can bang chuyén sang hudéng toan mau (pH
<74), sé goi y dén toan hda nguyén phat; néu la huéng kiém mau
(pH > 7.4), ta nén nghi dén nhiém kiém nguyén phat.

Quy tac thtt hai d6 1a: bénh cdnh lam sang quan trong hon khi mdu (the
patient is more important than the ABG). Khi xem xét doc khi mau, ta
phai ludn tinh dén bénh canh 1am sang. Vi du, néu bénh nhén trong
tinh huéng ¢ Hinh 14 c6 keém theo dai thdo duong, véi mic ceton niéu
cao, thi 16 rang nhiém toan chuyén héa la qua trinh nguyén phét
(nhiém ceton do dai thdo duong).
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Nhiém toan (]
héhdp = /"

Hinh 13: Nhiém toan chuyén héa bu tror mét phan

Binh thuong

Nhi&m toan Nhiém kiém
chuyén hoéa hé hap

hiém kiém

Hinh 14: Nhiém toan chuyén hdéa bu tror hoan toan
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RGOI LOAN TOAN KIEM HON HO'P

Khi mot réi loan chuyén héa nguyén phat va hé hdp nguyén phat cling
dong thoi xay ra, ta goi d6 1a réi loan toan kiém hon hop (mixed).

Néu hai qud trinh nay d6i nghich nhau, két qua sé twong tw nhuw
truong hop r6i loan kiém toan da dwoc bu triv (Hinh 14) va giam t6i
da bién déng pH. Mét vi du minh hoa rat dién hinh, d6 la trong ngd
doc salicylate: tang thong khi nguyén phat (nhiém kiém ho hap) va
nhiém toan chuyén hda (salicylate cé tinh acid) xay ra doc lap véi
nhau.

Nguoc lai, néu hai qua trinh nay cung lam pH thay déi theo cung
chiéu huéng (nhiém toan chuyén héa va nhiém toan ho héap; hodc
nhiém kiém chuyén hoa va nhiém kiém ho hép), thi tinh trang mau
nhiém toan, hodc nhiém kiém sé xay ra (Figure 15).

Toan db kiém toan

Mot phuong phap cé thé dung trong phén tich khi mau, d6 la dung
toan d6 kiém toan (Hinh 16). Bang cach d&i chiéu gi tri Paco, va gia
tri H'/pH trén toan d06, ta ¢c6 thé nhan dién hau hét cac dang khi mau.
Néu diém ta xac dinh dwoc ndm ngoai cac viing dwgc dinh mau sén,
ta coi d6 1a mét réi loan hdn hop.

Luwu y vé ... du doan cac dap trng bu trir

Khong phai IGc nao ciing dé dang phan biét hai qua trinh nguyén phat déi
nghich nhau trong truo'ng ho'p réi loan da durgrc bu trir. M6t phuraong phap
chinh xac hon so vé&i mé ta trwée day lién quan dén viéc tinh toan cac
phan (rng bu trir dy doan cho bét ki réi loan nguyén phat nao. Tuy nhién,
nhirng céng thirc nay thudrng khéng can thiét va khéng can dung trong
phan cac ca minh hoa (Phan 2).
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Binh thuong
~ Normal

Nhiém toan
chuyén héa

“Nhigm kiém

Nhi&m toan hé hdp ~ *

Hinh 15: Nhiém toan hén hop
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Hinh 16: Todn do kiém toan
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BANG KIEM TOAN

NHIEM TOAN CHUYEN HOA

Nhiém toan chuyén héa la bat ctt qué trinh nao, khong ting PaCO,,
ma lam giam pH mdu. Tinh trang nay dwoc nhén dién trén két
qua khi méu khi ¢é: giam HCOs va BE (kiém du) am.

Nhiém toan chuyén héa c6 thé do tich liiy cac acid chuyén hoéa (hap
thu qud muc, tang san xudt hodc giam bai xuat qua than) hodc do mat
qua nhiéu cac base (HCOs). Khi xay ra tang san xudt hay hap thu qua
nhiéu acid, than (néu chitc ndng van binh thuong) sé ting thai H+ va
nho d6 ¢6 thé ngéan chidn, hodc it nhét la giam nhe tinh trang nhiém
toan. Khi cung lugng than khéng da kha nang chong giam HCOs,
phoi sé ting thong khi dé€ giam PaCO:, day la mét phan ting binh
thuwong ctia co thé. Khi dap tng bu trr bang hd hap nay qud tai, sé
xay ra tinh trang mau nhiém toan.

Mtec d6 tram trong cua tinh trang nhiém toan chuyén héa nén dugc
danh gia dua trén ca qua trinh tiém tang va hau qua toan héa mau.
Gia tri HCOs duéi 15mmol/L (hay BE < -10) 1a biéu hién ctia nhiém
toan ndng, con gia tri pH dwdi 7,25 (H* > 55) thé hién tinh trang mau
nhiém toan trim trong.

Triéu ching ndi troi ctia nhiém toan chuyén héa thuwong la qué trinh
tang thong khi (kiéu tho Kussmaul) nham bu trit qua ho hap. Cac
d&u hiéu khac thuong khong dédc hiéu va lién quan dén cdc nguyén
nhan tiém tang. Mau nhiém toan rat nang (pH < 7,15) dan dén sbc
tuan hoan, suy tang va cudi cung la t&t vong (Box 1.5.1).
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Box 1.5.1 Nhiém toan chuyén héa (HCOs thap)

C6 tang khoang tréng anion

Chuyén hoa lactic (ha oxy mau, nhéi mau, séc, nhiém tring huyét)
Nhiém toan ceton (dai thdo dudng, nhin doi, ngd déc rugu)

Suy than (& dong sulphate, phosphate, urate)

Nhiém doc (aspirin, methanol, ethylene glycol)

Tiéu co van ram ro

Khoang tréng anion binh thué'ng

Nhiém toan 6ng than (types 1, 2 va 4)
Tiéu chay (mat HCOs")

Suy thugng than

Ngé ddc do an/uéng amoni chlorid

Sau m¢ théng niéu quan - dai trang sigma
Dung thudc (vd: acetazolamide)
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NHIEM TOAN CHUYEN HOA VA KHOANG TRONG ANION

Tinh khoang trdng anion (anion gap) (xem trang bén) cé thé€ gitp xac
dinh nguyén nhan ctia nhiém toan chuyén hoa.

Nhiém toan chuyén héa cé khoang tréng anion binh throng thuong c6
nguyén nhan do mat HCOs qua than (nhiém toan ong than) hodc qua
duong tiéu hoa (tiéu chay). Than dép tng véi giam HCOs bang cach
gitt Cl-, tir d6 dam bao trung hoa dién tich. Cl- la mot trong hai anion
tham gia vao cdng thitc tinh khoang tréng anion, va nho d6, khoang
tréng anion dugc duy tri. Vi c6 hién tuong téng ion Cl, nén nhiém toan
chuyén héa c6 khoang tréng anion binh thuong con goi 1a “nhiém toan
chuyén hoa tang clorua mau”.

Nhiém toan chuyén hdéa cé ting khoang tréng anion thuong cb
nguyén nhan do tdng hdp thu acid ngoai sinh hodc tang san xuat acid
ndi sinh. Vi cac anion ma gan véi H* trong cac acid d6 khong duoc
dinh luong (vd: lactat, salicylate), nén khoang trong anion tang. Trong
loai nhiém toan chuyén héa nay, khoang trong anion cang 16n, nhiém

toan cang nang.

Nhiém toan lactic va nhiém toan ceton do dai thao duong (DKA) la
hai dang nhiém toan chuyén héa ting khoang tréng anion phé bién va
quan trong nhét trén 1am sang. Hai rdi loan nay sé dwoc phan tich
ngay sau day. Cac nguyén nhan dac hiéu khac ciia nhiém toan chuyén
hdéa sé duoc trinh bay qua cac ca lam sang ¢ Phéan 2.
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Giai thich vé khoang tréng anion

Trong mau, cac cation phai duoc can bang véi cac anion. Tuy nhién, khi
so sanh lwgng hai cation chinh (Na*va K*) v&i hai anion chinh (CI- va
HCOs) ta c6 mét gia tri, goi la khoang tréng anion (anion gap):

Khoang tréng anion = (Na* + K*) -(CI + HCO;)
[Binh thwdo'ng = 10-18 mmol/L]

Khoang tréng nay tao thanh bdi cac anion khéng dinh lugng dugc nhu
phosphat, sulphate, va cac protein mang dién am (kho dinh luong).

Tang khoang tréng anion (>18 mmol/L) 1a biéu hién cla tang lugng anion
khéng dinh lvong duoc nay.

M®bi acid can mét ion H+ gan vé&i mét anion. Vi du, acid lactic can 1 ion H+
va mot ion lactate. Do vay, khi tdng sinh acid lactic, xay ra dong thoi quéa
trinh tich |Gy H+ (g&y nhiém toan) va tich Ily lactate (gay tang khoang tréng
anion).
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NHIEM TOAN LACTIC

Nhiém toan lactic la nguyén nhan phd bién nhat gay nhiém toan
chuyén héa & bénh nhan diéu tri ndi tra. Tinh trang nay duoc xac dinh
khi HCOs thap, di kém véi tdng ndng do lactat huyét twong trén
4mmol/L (Hinh 17).

Khi ngudn cung cap Oz dén md khong du d€ duy tri chuyén hda wa
khi, cac t€ bao phai dwa vao chu trinh chuyén héa yém khi — mét dang
chuyén hoa san sinh ning luong khong can oxy, nhung tao ra acid
lactic nhw la mot san phdm th yéu. Tinh trang nay c6 thé xay ra do
giam twdi mau cuc bo (vi du nhw tic mach rudt, chi) hay do giam twéi
mau mo toan bd (vi du nhu giam oxy mau ndng, soc (trinh bay dudi
day) hay ngtmng tuan hoan). Nhiém toan lactic cang nang thi goi y cho
tinh trang bénh cang nguy kich. Ddc biét, nong d6 lactat huyét thanh
khoi dau la moét ddu chi rdt hiéu qua trong tién luong tir vong & bénh
nhan nhiém khuan huyét.

Hiém gdp hon, nhiém toan chuyén héa c thé la hau qua cta ngo
doc thube (metformin), li giai u hodc cac bat thuong chite ndng ti thé.

Luu y vé ‘shock’ (séc)

Shock la mét thuat ngir dung dé mo ta tinh trang suy giam toan bé chirc
nang cung cép oxy dén moé cua hé tuan toan. Séc thudng (nhung khong
luén ludn) di kém véi ha huyét ap.

Kém tugi mau mé cé thé phat hién qua céc thay déi trén da (vd. dau chi
lanh, tim) hay réi loan chirc nang tang (vd. thiéu niéu) — nhirng ddu hiéu
nay c6 thé kho xac dinh. Néng dé lactat cung c8p nhan dinh téng quan
cho tinh trang cung cép oxy t&i mé, do do, réat hiru ich trong phat hién
sdc va theo déi dap (rng diéu tri.
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Binh thwong

Hé déng mach

\ T

Thé tich -
tuan hlgan g g g

Thiéu oxy mau

T

Lactate <

Nguyén nhan ctia thiéu oxy mau
- Giam thong khi

- Giam oxy hoa

- Thiéu mau

Giam twéi mau toan bd

Lactate <€

Nguyén nhan cta giam twdi mau toan bo
- Séc tim
- Séc phan bé

Giam twdi mau cuc bd

T

Lactate <€——

Nguyén nhan clia giam twéi mau cuc bd
- Nhéi mau

- Garo

- Chén thwong

- Xo&n rudt

X

T&ng nhu cau ctia mé

T

Lactate <€

Nguyén nhan cta tang nhu cau mo
- Thé thao cwong dé cao

- Co giat

- Sepsis

- Bong

Hinh 17: Nhiém toan lactic.
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NHIEM TOAN CETON DO PAI THAO BU'O'NG (DKA)

DKA 1a tinh trang nguy kich tinh mang thuong gap trong nhiém toan chuyén
héa, gy ra do thiéu hyt insulin. DKA hay gip 6 bénh nhén d4i théo duong
type 1 Ian dau biéu hién bénh hodc quén dung insulin hang ngay. Khi thiéu
hut insulin, co thé mat kha ning chuyén héa duong, vi thé ting chuyén hoa
chét béo. Qua trinh gidng hda chat béo san sinh ra cetone — mot acid hiru co
nhé cung cap nang liong thit yéu nhung c6 thé tich tu gy ra nhiém toan.
DKA vi thé déc trung véi tam chiing:

1. Tinh trang nhiém toan chuyén héa ting khoang tréng anion.

2. Ting dedng mau.

3. Hign dign ceton trong méu hoic nudc tiéu.

Mtic d6 nang cuia DKA duoc danh gid qua nhiéu yéu t6, bao gom mic do
ndng né cta ca chu trinh chuyén hda va hdu qua toan mau (xem Box 1.5.2).
Bénh nhan thuong mét nudc ndng va thay doi trang thai y thic.

Cung véi dép ting bu tri qua ho hap, co thé sé kiém soét tinh trang toan mau
bang cach ting bai tiét nudc tiéu (thai téi 30% tong luong ceton véi bénh nhan
6 chiic nang than binh thuong). Cetone dwoc bai tiét dudi dang mudi natri
hodc mudi ctia kali: tic 18, gén v6i Na*hodc K* nhiéu hon 1a véi H'. Diéu nay
lam giam khoang trdng anion trong khi khong anh hudng téi tinh trang
nhiém toan va gitip giai thich vi sao bénh nhan s& c6 nhiém toan véi khoang
tréng anion binh thuong trong qué trinh diéu tri DKA (mét yéu t6 khac la
thay thé manh ion Cl' duéi dang truyén dung dich NaCl 0,9% tinh mach).

CAC THE NHIEM TOAN CETON KHAC

Khong phai tat ca nhidém toan ceton déu gay ra do dai thio duong.
Tang tong hop ceton ciing xay ra trong bénh canh lam dung ruou néng
hodc suy kiét. Trong bénh canh lam dung ruwou, tinh trang nhiém toan
c6 thé rat ndng, trong khi nhiém toan ceton do déi &n kéo dai thuong
nhe hon (v.d. HCO; = 15 mmol/L). Khong c6 tinh trang tang duong
huyét 1a mot ddu hiéu quan trong d€ phan biét trong cac truong hop
nay.
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Box 1.5.2 Tiéu chudn chin doan va diu hiéu nang cua DKA

Chén doan DKA nang
Nhiém toan* pH < 7.3 hoac pH < 7.1 hoac

HCOs<15 mmol/L HCOS3 < 5 mmol/L
Ceton mau >3 mmol/L (hoac >6 mmol/L

>2+ trén que thu)
Tang dwong mau  >11 mmol/L hoac
da chén doan BTD
Khoang tréng anion >16 mmol/L
Khac GCS < 12; K < 3.5 mmol/L;
HATTh < 90 mmHg;
Nhip tim > 100 hoac <60

Nguén: Joint British Diabetes Societies guideline: The Management of Diabetic
Ketoacidosis in Adults, March 2010.

*Guidelines chi rd 1a cé thé dung mau tinh mach dé xac dinh pH va HCOs; khéng
yéu cau la mau mau déng mach.

DKA, nhiém toan ceton do déai thdo duong; GCS, Glasgow Coma Scale; HATTh:
huyét ap tam thu; OTH, déi thao dudng.
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NHIEM KIEM CHUYEN HOA

Nhiém kiém chuyén hoa 1a bat ki qua trinh nao, khéng gidm PaCO, lam
taing pH méu. Xac dinh khi két qua khi méu ¢6 HCO:s ting va tang BE.

Ho hédp bu trir (1Pacos,) ¢6 vai trd han ché€hau qua cta kiém mau nhung
qua trinh nay bi giéi han do phai tranh thiéu oxy mau. Két qua la,
nhiém toan chuyén héa tién phat thuwong di kém véi toan mau. Nguoc
lai, bt trir chuyén hda trong nhiém toan hd hap man tinh (suy hd hap
typ 2 man tinh) — nguyén nhan thuong gép ctia nhiém kiém chuyén
hoa trong lam sang — thi khong, tu qua trinh nay c6 hau qua la nhiém
kiém mau.

Nhiém kiém chuyén héa c6 thé bat dau bang tinh trang mat ion H+
(Box 1.5.3), tuy vay, than c6 kha nang bu trir t6t d€ d6i phé véi nguy
co nhiém kiém bang cach tang thai HCOs. Céc yéu t§ thém vao lam
suy yéu dap tng bu trit nay vi thé ciing rat quan trong. Nhing nguyén
nhan thuong gap la mat ion chlorid (CI), kali (K*) va natri (Na") -
phén 16n la do nén kéo dai (Hinh 18) hodc cac thudc loi tiéu. (Xem
thém: ‘Cac phan ting can bfing tai than’, tr 29.)
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Box 1.5.3 Nhiém kiém chuyén héa (HCOs cao)

Maét dich da day (nén, dat sonde da day)

Mat kali (v.d. dung lgi tiéu)

Ho6i chirng Cushing

Ho6i chirng Conn (cudng aldosteron tién phat)

Tiéu chay mat chlorid (v.d. polyp u tuyén dang Iéng mao*)
Chi dinh dung natri bicarbonat qua muarc

* Polyp u tuyén dang I6ng mao: Vilious adenoma

o : e N /7 VS P
bap lf‘ng tai Git HCOs ~ (%ILI‘ Nal/ K ) bang
than: cach mat thém H*

ICTT s I e i

NHIEM KIEM CHUYEN HOA

* Khi thi6u hyt CI7, than sé tang gilr ion HCOs- dé duy tri
trung hoa vé dién (t6ng dién tich &m = téng dién tich duwong trong co thé)

Hinh 18: Co ché tinh trang nén nhiéu gay réi loan cén bang toan kiém.
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NHIEM TOAN HO HAP

Nhiém toan hd hdp c6 thé hidu don gian la tinh trang ting PaCO:2. Do
CO:2 khuéch tan trong mau dudi dang acid carbonic, tinh trang ting
PaCO2 nay lam giam pH mau (1 ion H").

Binh thuong, phoi cé thé tang thong khi d€ duy tri PaCO2 ¢ ngudng binh
thuong — ké ca trong cac bénh canh c6 ting sinh COz (nhu nhiém khuan
huyét). Vi vay, nhiém toan ho hdp ludn goi y dén chiic nang thong khi
phé€nang da giam phan nao. Tinh trang nay c6 théxay ra do moi nguyén
nhéan gy ra suy giam ho hap type 2 (xem lai Muc 1.3) hodc d€ dap ting
v6i tinh trang nhiém kiém chuyén héa.

NHIEM KIEM HO HAP

Nhiém kiém ho hap 1a tinh trang gidm PaCO: va gay ra do ting thong
khi phé nang. Nhitng nguyén nhan tién phat la dau don, cang thang
(hoi chiing tang thong khi), s6t, kho tho va giam oxy mau. Nhiém
kiém ho héap ciing c6 thé xay ra dé ddp tng véi nhiém toan chuyén
hoa.

NHIEM TOAN HO HAP - CHUYEN HOA HON HO'P

Day la hinh thai r8i loan kiém toan nguy hiém nhat. Nhiém toan hon
hop dan dén tinh trang toan mau ndng né vi ¢é téi hai qua trinh toan
hoéa nhung khoéng cé qua trinh bui trit nao. Trong lam sang, tinh trang
nay thuong do suy giam thong khi ndng, khi PaCO: ting (nhiém toan
ho hép) lai di kem véi PaO2 thap, hdu qua la thi€u oxy mo va kéo theo
sau d6 1a nhiém toan lactic.
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CAC ROI LOAN CAN BANG KIEM TOAN

Nhiém toan hé hdp cép tinh va man tinh

Vi can vai ngay dé cé dap (rng bu trir qua con dudng chuyén héa, nén
nhiém toan hé hép cép tinh gan nhu luén luén khéng duoc bu trir, sé
nhanh chéng dan dén toan mau ndng va nguy kich. That vay, nhiém kiém
chuyén hoéa bu trir goi y cho tinh trang nhiém toan hé hédp da dién bién
trong mot khoang thoi gian. Noi cach khac, dap rng bu trir qua chuyén
hoéa gilp phan biét suy hd hap type 2 man tinh v&i suy cép tinh (xem lai
Muc 1.3).
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KI THUAT LAY MAU
KHi MAU BONG MACH

Trudc khi phén tich két qua, ban cin phai 14y mau mau xét nghiém. O
Viét Nam, day thuong 1a thu thudt ctia cac bac si, hodc cac diéu dudng
hdi stic. Nhitng budc sau day 1a chi dan thuc hanh cho ban nhung cach
thuee hanh t6t nhat 1a duoc mot tién bdi cé kinh nghiém hudéng dan
truc tiép va cu thé.

TRU'G'C KHI LAY MAU

« Xac nhan lai chi dinh khi mau déng mach va kiém tra cac chéng chi dinh
cua xét nghiém nay (Box 1.6.1).

- Lubn ghi lai chi tiét liéu phap oxy hd trg va hé tro hé hdp dang
ap dung (nhu 1a thdng s6 may tho).

« Trir trudng hop la xét nghiém cép clru, hdy dam bao ring khéng thay déi
liéu phap oxy hd tro trén bénh nhan it nhat 20 phut truéc khi 1dy mau (dé
dat trang thai 6n dinh nhét).

= Giai thich v&i bénh nhan muyc dich cua xét nghiém, trinh ty thao tac va cac
bién chirng cé thé xay ra (chay mau, bam tim, huyét khéi déng mach, nhiém
trung va dau dén); dam bao bénh nhan da dong y thurc hién tha thuéat.

= Chu&n bj dung cu can thiét (xilanh trang heparin, kim tiém c& 20-22G, khay
qua dau, bong gon) va thurc hién cac budc phong ngira chuén.

= Xac dinh vi tri 1&y m&u phu ho'p: bat dong mach quay, ddng mach canh tay,
déng mach ben (Hinh 19). Théng thudng, mau mau thuéng quy dugc ldy
& dong mach quay cua tay khong thuan.
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Pong mach canh tay

Doéng mach
quay

Day gilra

Péng mach

Hinh 19: Céc vj tri 14y mau mau.

Box 1.6.1 Chdng chi dinh ctia xét nghiém khi mau déng mach*

Tuén hoan bén (tuan hoan vong ndi) khong dam bao tai vi tri 14y mau.
Khéng l&y mau qua vét seo hodc shunt phau thuét.
C6 bang chirng bénh Iy mach ngoai bién xa vung choc kim.

C6 r6i loan déng mau hodc dang didu trj chGng déng liéu vira dén cao.

*Pay khong phai la chi dinh tuyét di, quyét dinh chi dinh phu thudc vao mirc do
quan trong va can thiét cua xét nghiém trén Iam sang.
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KI THUAT LAY MAU

LAY MAU MAU TAI PONG MACH QUAY

- Lam test Allen cai bién dé dam bao cung dong mach quay — tru dap (rng
tuain hoan bén tét' (Hinh 20).

- Dat tay bénh nhan nhu vi tri & Hinh 21, v&i c6 tay ngira 20-30 do. C6 tay
ngtra qua mdrc co thé can trd luu théng déng mach.

- S&, xac dinh mach quay; chon diém choc kim tai noi mach nay nhét.

« Sat trung vi tri 1&y mAu béng béng con.

= M@ heparin trong bom tiém.

= Tay thay thu6c gilr tay bénh nhan nhu Hinh 21; sau do tién mi kim véi
mét goéc 45 dd, mii vat hudng 1én trén.

- Dam bao tién kim that chdm dé giam thiéu nguy co co mach.

« Khi mi kim da trong Idong mach, sé c6 mét chut mau nay theo nhip mach
trong nong kim. Phan I&n bom tiém 18y khi mau sé ty day mau dudi ap
lyrc ctia déng mach (xem thém Box & trang 52).

- L&y it nh&at 3mL mau trude khi két thac tha thuét.

Tuy nhién, gid tri ciia thue hién thiong quy test Allen cdi bién méi khi ldy mdu déng mach van la mgt
vén dé con tranh cai, mét phan do d¢ nhay va d déc hiéu thap trong phdt hién giam tudn hoan cung
dong mach (Slogoff S, Keats AS, Arlund C. On the safety of radial artery cannulation.
Anaesthesiology 1983;59:42-47).
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Huéng dan bénh

nhan ndm chét tay va
tay bac si 8n gir hai
déng mach quay, tru.

Yéu cau bénh nhan
tha Iong n&dm tay

Tha tay dang 8n gitr mach try, néu ban
tay hong tré lai trong 10s, thi cung déng
mach quay - tru tuan hoan tét.

Hinh 20: Test Allen cai bién.
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KI THUAT LAY MAU

SAU LAY MAU

= Sau khi 18y mAu, rat kim va dung béng gon &n giir, &n trurc tiép Ién vj tri
I&y mau trong it nh&t 5 phat (t&i khi mau khong chay).

- Loai bo cac vat liéu sdc nhon va nhiém ban dung quy dinh.

= Dam bao khéng cé béng khi trong mau méau do c6 thé lam sai léch két qua.
Bat ki mau mau nao 1an bot khi (trtr khi bot khi rat nho) déu phai bj loai bo.

= M&u mau nén dugc cho vao may phan tich ngay: néu thdi gian van
chuyén d@én labo trén 10 phdt, can bao quan bom tiém chira mau mau
trén hop bao quan chira da lanh.

= Né&u I8y mau that bai, nén Idy lai & tay con lai, vi kich thich du rdt nhe trén
déng mach cling co thé gay co mach, gay khé khan cho nhirng lan choc
kim 18y méau sau do.
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Mach quay

Hinh 21: Vj tri c& tay khi |4y mdu khi méu.

Kinh nghiém: Gay té tai ché

Ldy mau déng mach (d&c biét 1a & déng mach quay) co thé rat dau
dén; co thé giam dau cho bénh nhan bang tiém 1mL lidocain 1% tai
vj tri choc kim trurdre khi tién hanh thu thuét.

Mau tinh mach hay dong mach?

thé&p hon r6 rét Sa0> do dugc bing may do bao hoa oxy mach (SpO.).

Mau do thAm, khéng nay theo nhip mach ma can kéo pittong cua bom
tiém khi hat thuéng 1a mét mau mau tinh mach (trir trurdng hop séc rét
nang hay ngirng tuan hoan). Mot ggi y khac 1a SaO. trén két qua khi mau
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KHI NAO VA TAI SAO
CHI BINH LAM KHi MAU?

1. PE DU'A RA CHAN DOAN

Khi mdu la xét nghiém khéng thé thiéu d€ chan doan suy hé hép va
tang thong khi tién phat. Khi mau ciing gitp phat hién nhiém toan -
kiém chuyén hoa. Cac chi dinh khac dwoc liét ké & Box 1.7.1.

2. DE DANH GIA TiINH TRANG NANG

Bon gia tri trong khi méu dwoc trinh bay dwéi day, cing véi khdm ldm
sang toan dign, gitp phat hién bénh nhan nang, nguy kich can phai
can thiép cip ctru.

Pao: < 60mmHg

Duéi 60mmHg, bét cir tinh trang tut giam PaO. nao ciing gay ra giam
rd rét Sa0, (doan déc nguy hiém & dudng cong phan ly oxy) va dan
dén tinh trang thi€u oxy mau de doa tinh mang.

Tang Paco.

Do than can vai ngay dén vai tuan dé dap (rng bu trtr, tinh trang tang
PaCO: cép tinh kéo theo pH giam tuong (rng. Trong suy giam hé hap,
tang PaCO; thudrng biéu hién tinh trang kiét strc va la mét d&u hiéu x&u.
Bénh nhan can duoc théng khi hd tro cép ciru.

BE < -10/HCOs; < 15
Gia tri nay co6 trong nhiéu thang diém tién lugng nang, dya vao co ché
nhiém toan lactic, goi y dén thi€u oxy ndng & cép do té bao.

H* > 55/pH < 7.25

Chi s6 pH tut giam ré duGi gi¢i han binh thudng 1a diu hiéu goi y
cac phan (rng bu trir dang qué tai va can phai can thiép cép ctru.
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KHI NAO VA TAI SAO CAN CHI BINH KHi MAU

3. PINH HUO'NG VA THEO DOI BIEU TRI

Theo doéi khi mau thuwong quy gitp phat hién sém dién bién x4u va
quyét dinh hiéu qua cta céc liéu phép can thiép. Khi méu dong
mach ¢6 vai tro then chét trong xac dinh liéu phap oxy ¢ bénh nhan

ve

c6 suy ho hap type 2 va d€ t6i uu hoa cac thiét 1ap trong thd mdy.

Box 1.7.1 Nhirng tinh huéng 1dm sang can c6 phan tich khi mau

Quyét dinh chan doan va danh gia tinh trang nang

Nghi ngd tang CO2 mau (1 Pacoz)
Lo mo, run flapping, mach nay
Lam sang dién bién xdu & bénh nhan suy giam hd hép type 2 man tinh
hodc tinh trang thir phéat (vd. bénh phéi tdc nghén man tinh)
Nghi ngd thiéu oxy mau nang
DO bio hoa oxy rét thdp hodc khéng do dugc; tim
Suy giam hé hdp nang, kéo dai hodc dién bién x&u
Bong hé hép (hit khoi) (mirc carboxyhaemoglobin)
Tang théng khi (xac nhan tinh trang |Paco,, kiém tra tinh trang toan
chuyén héa tiém tang)
Mét y thirc dién bién cép tinh
Moi bénh nhan nang*
SpO: khéng dang tin cay hodc két qua khéng phu hop
Khi can danh gia dé tinh diém theo thang tién lwgng nang (vd.
thang diém Glasgow trong viém tuy)

Pinh hué'ng va theo dbi dap (rng diéu tri

Bénh nhan thd may

Bénh nhan dang dung cac bién phap hé trg hd hdp khéng xam nhap
Bénh nhan suy hé héap

Bénh nhan co6 tang CO2 mau man tinh thd oxy

Bénh nhan nang sau phau thuat

Can nhac str dung liéu phap oxy kéo dai

*Bao gdm, nhung khéng gigi han trong: shock, sepsis, bong, chan thuong Ion,
dau bung cép, ngd ddc, suy gan/than/tim, nhiém toan ceton do dai thao dudng.
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KHI NAO VA TAI SAO CAN CHi BINH KHi MAU

4. PHAN TiCH KHi MAU TINH MACH

L&y khi mau tinh mach nhanh, don gian va it dau dén hon 18y khi
mau ddng mach, ngoai ra con tranh duoc bién chimg xay ra néu lay
mau dong mach. Khi mau tinh mach (venous blood gas - VBG)
cung cdp nhiing théng tin 1am sang hiru ich va dang dan phd bién
nhuw la Iya chon thay thé cho khi mau déng mach trong mot s6 bénh
canh 1am sang, ddc biétla & cdc khoa cdp cttu. Trong vai tinh hudng,
khi m4u tinh mach ¢6 thé cung cdp du thong tin phuc vu lam sang;
vi dy, theo cac khuyén cdo méi nhét ciia Vuong quéc Anh, VBG hién
duoc coi la phtt hgp trong ca chdn doan va diéu tri nhiém toan ceton
do dai thao duong (Box 1.5.2; tr. 43).
Tuy nhién, hiéu rd nhiing han ché& caa VBG so véi khi mau dong
mach la rat quan trong.
Dudi day la cac han ché dé:
» PO tinh mach chénh léch rét I16'n so v&i PaO.. Do do, VBG khong thé
dung dé danh gia tinh trang oxy héa.
= PCO: trong mau dong mach va tinh mach khong nhat quan. Mac du gia
tri nay & VBG thudng thédp hon & ABG, nhung méi lién hé nay khéng thé
dy doén truge. VBG vi thé khong duge khuyén céo la phuong an thay
thé tryrc tiép trong danh gia Pco.. Mat khac, Pco.tinh mach duGi 45
mmHg rd rang loai trir tinh trang tang CO> mau dong mach, vi thé
c6 thé khdéng can chi dinh khi mau déng mach.
pH trong mau déng mach va tinh mach la nhur nhau. Vi thé, VBG cé thé
dung dé danh gia téng thé tinh trang toan kiém cua bénh nhan. Dyra vao

nhirng théng tin han ché hién cé, HCOs cling twrong trng & ca mau mau
tinh mach va déng mach.

Trong bénh canh nhiém toan lactic dién hinh, mirc lactat thuc té cé thé
khac biét I1&'n gitra hai loai mau. Tuy vay, lactat tinh mach binh thuédng cé
thé loai trir nhiém toan lactic.

Nhirng mai lién hé trén c6 dugc bao toan trong bdi canh s6c¢ hodc ngirng
tuén hoan hay khéng van con chua rd rang.

= Thiéu mau viing do sir dung day gard co thé thay déi chuyén hoa toan
kiém cuc bo; vi thé nén noi garo it nhat 1 phdt truére khi rdt mau cho 6ng
khi mau tinh mach hodc t6t nhat 1a nén tranh hoan toan.
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NHU’NG GIA TRI PHO BIEN

Nhiing gid tri sau thuong gép trong cac két qua khi mau déng mach
va dung d€ tham khao (khoang tham chiéu - gid tri “binh thuong”)
H*(85-45 nmol/L) <35 = kiém méau, >45 =toan mau

Nong do6 ion H* tw do: gid tri dinh lwgng tinh kiém/toan ctia dung
dich.

pH (7.35-7.45) <7.35 = toan mau, >7.45 = kiém mau

Logarit &m ctia néng d6 H*: chi s6 pho bién thé hién nong d6 H*.
Viméi quan hé la logarit, nén thay d6i nho cia pH biéu hién bién ddi
16n cua néng d6 H.

Po, (>10.6 kPa hay >80 mmHg trong mau déng mach, khi tro)

Ap suat riéng phan ctia Oy c6 thé coi 1a dong luc dé phan tir oxy
dich chuyén tir noi nay dén noi khac. Po, khéng danh gia luong O,
nhung danh gia mitc haemoglobin bao hoa véi O,. Pao; la chi s6 dic
hiéu cho ap sudt riéng phan O, trong mdu ddng mach.

Pco, (4.7-6.0 kPa hay 35-45 mmHg trong mau déng mach)

Ap suat riéng phan ctia CO,: ¢6 thé coi la dong lwc d€ phan ti CO:2
dich chuyén tit noi nay dén noi khac va danh gid truc tiép luong
CO;, trong mau (khac véi PO2). PaCO, la chi s6 dic hiéu cho ap suét
riéng phan CO, trong mdu djng mach.

S0; (>96% v&i diéu kién khi tro)

D0 bao hoa O, ctia haemoglobin: phén trdm viing gin oxy trén phan
tk protein hemoglobin da gén véi oxy. Gia tri nay dinh lwong tai
luong oxy trong mau da st dung. Sao, 1a dic hi¢u cho bao hoa O, trong
mau dong mach.

57



NHUNG GIA TRI PHO BIEN

HCOsact (22-28 mmol/L)

Bicarbonat thuc t€: noéng do bicarbonate huyét twong dwoc tinh tir
Pco, thuc t& va pH ctia mau méu. Bicarbonat cao goi y nhiém kiém
chuyén hoéa va bicarbonat thap goi y nhiém toan chuyén hda.

HCOsst (22-28 mmol/L)

Bicarbonate chuén: néng do bicarbonate huyét twong dwgc tinh tir
Pco, thuc t& va pH ctia mau mau sau khi PCO2 trong mau da dwoc
chuan hda dén 40mmHg. Chung tdi (tac gia sdch — ND) khuyén cdo
str dung chi s8 nay trong danh gid bicarbonat trong xét nghiém khi
mau dong mach.

BE (-2 dén +2)

Kiém du (BE): la luong base wdc tinh can thém vao hay bét di d€
dat pH trung tinh, tai 37°C, sau khi PCO2 trong mdu d dwoc chudn
héa dén 40mmHg. BE duwong goiy dén c6 nhiéu kiém hon binh
thuong (kiém chuyén hoéa) va BE am goi y dén c6 it kiém hon binh
thuong (toan chuyén hoéa)

Lactate (0.4-1.5 mmol/L)

Dinh lugng gidn tiép acid lactic: mtic acid lactic cao thuong la
ddu hiéu cua thiéu oxy mo.

Hb (13-18 g/dL & nam, 11.5-16 g/dL & nir)
Noéng d6 Hemoglobin huyét twong: danh gia hiéu qua kha nang
van chuyén oxy ctia mau.

Na (135-145 mmol/L)
Nong d6 natri huyét twong.

K (8.5-5 mmol/L)
Nong d6 kali huyét twong.
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NHUNG GIA TRI PHO BIEN

Cl(95-105 mmol/L)
Noéng d6 chloride huyét twong.

iCa (1.0-1.25 mmol/L)

Nbng d6 canxi ion héa trong huyét tuong.

Glucose (3.5-5.5 mmol/L luc doi)
Noéng d6 glucose huyét twong.
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POC HIEU KHi MAU THAT DO'N GIAN!

Chia khéa vang dé doc khi mau mot cach dé
dang 1 danh gid déc Idp: trao ddi khi & phi va
tinh trang toan kiém (Hinh 22 and 23). Pao, Sao,

Bang 1.9.1 Danh gia mirc dd thi€u oxy mau

p p 2 L 2 Nhe 60-79 mmHg 90-94%
DPANH GIA TRAO BOI KHI O PHOI

= Sir dung luru d6 nhur Hinh 22, phan loai trao déi khi vao Trung binh  40-59 mmHg 75-89%
mét trong bén nhém kha nang.

* N&u c6 suy giam hé hép type 1, danh gia mac do thiéu
oxy mau (Bang 1.9.1).

« N&u c6 suy giam hé hap type 2, nhan dinh xem la cdp hay
man, sau dé danh gia mirc d6 thiu oxy mau va tang CO:
mau (Bang 1.9.1 va Box 1.9.1).

= Néu xép vao phan nhém tang théng khi, tién hanh xac dinh
la nguyén phat hay thir phat. Mirc do nghiém trong khéng lién quan dén PaCO» tuyét

d6i nhung co lién quan vai téc d6 tang PaCO2 va mic

dd chénh léch pH mau (pH <7.25 = toan mau nang).

D&u hiéu kiét strc cling 1a mét d&u hiéu dang lo ngai.

Nang <40 mmHg <75%

hodc: Can Fio» cao
dé duy tri Pao, thda dang

Box 1.9.1 Panh gia mirc do nang cua tang CO> mau
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* Hiém khi, c6 thé thay vao d6 la do sw tang thdng khi man tinh vai bu trie chuyén hoa.

Hinh 22: Ddnh gia trao déi khi & phdi.

Gia tri tham chiéu
PaO: (khi troi):
> 80 mmHg
PaO: (oxy hé tro):
= Fio2—Pao2
= <75 mmHg

PaCO:2
= 35-45 mmHg

HCO3
=22-28 mmol/L
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PANH GIA TRANG THAI KIEM - TOAN

= Sur dung luu @6 nhu Hinh 23 phén loai chung trang thai kiém toan.
* Né&u bénh nhan cé nhiém toan chuyén hda, tinh khoang tréng anion dé khu tri chan doan phan biét.
Khoang tréng anion = (Na* +K*) - (CI- + HCO;")
Binh thuég'ng = 10-18 mmol/L
= Néu kho xac dinh chinh xac trang thai réi loan kiém toan (cot gitra), hay nhé cac diém sau:

* Ludn luén dua vao bénh canh lam sang khi doc khi mau.

= BU trr chuyén hoa can vai ngay, con bu trir ho hép thi chi mét vai phut Gia tri binh thwéng
dé co hiéu qua. Paco, = 4.7-6.0 kPa

* Khoéng bao gio' cé bu trir qua mire. hay 35-45 mmHg

s LR LA s o P A . BE (-2 dén +2

* M6t dap rng bu trir rd rét c6 thé 1a biéu hién cua mét qua trinh tién phat Sreen=)
pa . HCOgsst (22—-28 mmol/L)

déi nghich. pH (7.35-7.45)

H* (35-45 nmol/L)
* Luu y rang v6i truong hop toan mau hay kiém mau rat nhe, ca PCO: va
HCOs c6 thé chi & mirc ‘binh thugrng’ (r6i loan hén hop nhe)
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Hinh 23: Trang théi kiém toan.

pH binh thwong
7.35-7.45
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I
PHU LUC

Chénh ap phé nang - ddng mach (A-a)

Chénh &p A - a la hiéu s6 gitra POz trong phé nang (PAO:) véi PO: trong
déng mach (Pa0,). Pa0: do bang khi mau déng mach, con PAO: tinh
b&ng dang thirc khi phé nang (Box du&i)

Chénh ap A -a = PAo; -Pao,
Gi4 tri binh thuérng 1a dudi 20 mmHg, ti 1& thuan véi tudi va Fio.. Bong
nghia v&i:
1. Khoang tham chiéu clia Pao:. giam theo tudi.
2. Chénh &p A - a chinh xac nhét khi do & diéu kién khi troi.

Ping thirc khi phé nang do'n gian héa*
PAo, (kPa) = (Fio, x 93.8) - (Paco, x 1.2)
hoac

PAo, (mmHg) = (Fio, x 713) - (Paco, x 1.2)
*Piéu kién: bénh nhan dang & do cao ngang muc nwéc bién va than nhiét 1a 37°C.
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CA LAM SANG

CASE 1

Bénh swr

Bénh nhan nam, 25 tudi, khong c6 tién st bénh déc biét, vao khoa cap
cttu ngay thit 2 ctia bénh véi triéu ching s6t, ho, kho tho tang dan.

Tham kham

Bénh nhan néng va do bung toan than, sét 39.3°C. Khong cd biéu hién
suy ho hdp nhung ¢6 co rut cac co hé hdp phu. Giam gian né long
nguec bén trai kem go duc, ran phé quan va nghe thdy rale dm 6 vung
sau dudi phoi trai.

Mach 104 lan/phut
Tan s6 the 28 chu ki/phut
Huyét ap 118/70 mmHg
Sa0, (khi trér) 89%
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Khi mau déng mach

23 T.7 2014
Ma BN: 00654545
ID: John S.
H* 31.8 nmol/L
pH 7.50
Pcoe 3.74 kPa
28.1 mmHg
PO 7.68 kPa
57.8 mmHg
Bicarb 23.9 mmol/L
BE -0.5 mmol/L
S0 88.7%
Lactate 1.2 mmol/L
K 3.7 mmol/L
Na 138 mmol/L
Cl 99 mmol/L
iCa* 1.2 mmol/L
Hb 15 g/dL
Glucose 5.4 mmol/L
Cau hoi:

Piéu kién: Khi trovi

GTTC
35-45)
7.35-7.45)
4.7-6.0)
35-45)
>10.6)
>80)
22-28)
-2 to +2)
>96%)
0.4-1.5)
3.5-5)
135-145)
—105)
1-1.25)
13-18)

(
(
(
(
(4
(
(
-
(
(
(
(
(95
(
(
(8.5-5.5)

1. a) Danh gia trao d6i khi & BN?
b) Dénh gid trang thai toan kiém?

Bénh nhan ¢6 can thd O, khéng?

Ca bénh nay c6 thé theo déi bang bao hoa oxy mach

(SpO2) thay vi lam lai khi mau khong?

CA BENH
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CA BENH

CASE 2

Bénh st

Bénh nhan nit béo phi ndng, 34 tudi, BMI =49, duoc lam khi mau trong
bd xét nghiém tién phau danh gia trude phau thuat giam can.

Ngoai tinh trang béo phi ning va dai thao duong typ 2, tong thé bénh
nhan 6n dinh va khéng cé cac triéu ching vé ho hap.
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Khi mau déng mach

14 T1. 2014
Ma BN: 55392088
ID: Marcella P.
H* 45 nmol/L
pH 7.35
Pcoe 7.3 kPa
54.8 mmHg
PO 9.6 kPa
72.2 mmHg
Bicarb 29 mmol/L
BE +3.8 mmol/L
S0 96%
Lactate 1 mmol/L
K 4.7 mmol/L
Na 134 mmol/L
Cl 102 mmol/L
iCa* 1.2 mmol/L
Hb 13 g/dL
Glucose 9 mmol/L
Cau hoi

Piéu kién: Khi trovi

GTTC
(35-45)
(7.35-7.45)
(4.7-6.0)
(35-45)
(>10.6)
(>80)
(22-28)
(-2 to +2)
(>96%)
(0.4-1.5)
(8.5-5)
(135-145)
(95-105)
(1-1.25)
(11.5-16)
(8.5-5.5)

1. a) Danh gid trao d6i khi @ BN?
b) Daénh gid trang théi toan kiém?

2. Chén doan phu hop nhat?

CA BENH
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CA BENH

CASE 3

Bénh sw

Mot sinh vién diéu dudng, nit, 24 tudi, dén vién vi kho thd khoi phat
dot ngodt. Bénh nhan da bay tir Australia dén Anh ngay hém qua va
dwong nhu bi tic mach phéi. Bénh nhan khong c6 cam gidc dau mang
phoi, khéng ho mau hay sung chan, khéng co tién stt bénh phdi hay
huyét khéi tinh mach siu, ciing khong hut thudc 1a.

Tham kham

Bénh nhan c6 biéu hién lo lang, suy sup. Tan s& thd ting nhung
tham khac Iong ngwe khong cé gi dac biét va khong c¢d dau hiéu lam
sang ctia tic tinh mach sau. Chup X-quang [ong nguc khong thay
bét thuong.

Mach 88 lan/pht
Tan s6 the 22 chu ki/phut
Huyét ap 124/76 mmHg
Sao; (khi trori) 95%
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Khi mau déng mach

23 T7. 2014
Ma BN: 00654545
ID: Jill R.
H* 31.2 nmol/L
pH 7.51
Pcoe 3.90 kPa
29.83 mmHg
PO 10.3 kPa
77.0 mmHg
Bicarb 25.0 mmol/L
BE +0.7 mmol/L
S0 93.7%
Lactate 1.0 mmol/L
K 4.3 mmol/L
Na 141 mmol/L
Cl 101 mmol/L
iCa* 1.2 mmol/L
Hb 13 g/dL
Glucose 4.6 mmol/L
Cau hoi

Piéu kién: Khi trovi

GTTC
(35-45)
(7.35-7.45)
(4.7-6.0)
(35-45)
(>10.6)
(>80)
(22-28)
(-2 to +2)
(>96%)
(0.4-1.5)
(3.5-5)
(135-145)
(95-105)
(1-1.25)
(11.5-16)
(8.5-5.5)

1. a) Danh gia trao d6i khi & BN?
b) BPanh gié trang thai toan kiém?

2. Chén doan phu hop nhat?

CA BENH
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CA BENH

CASE 4

Bénh swr

Bénh nhan nam 78 tudi, & khoa ngoai, xuét hién triéu chiing giam y
thiec, vai gio sau khi phau thuat mé mo cat tai mat phc tap.

Kiém tra lai h6 so thdy bénh nhan duoc tiém 3 lan 10mg morphine
tte khi tré vé bénh phong, truéc d6 bénh nhan cling duoc dung
morphine trong qua trinh gay mé.

Tham kham
Bénh nhén ¢ bi€u hién khong dap ting y thic, thd néng va déng
tr 2 bén co nho.

Mach 90 lan/phut
Tan s6 the 5 chu ki/phat
Huyét ap 98/64 mmHg
Sao0: 99%

Pudong mau 5.6 mmol/L

4
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Khi mau déng mach

18 T11. 2013
Ma BN: 6799986
ID: Henry S.
H* 65.4 nmol/L
pH 7.18
Pcoe 8.2 kPa
62 mmHg
Po2 11.76 kPa
87 mmHg
Bicarb 22.4 mmol/L
BE -1.5 mmol/L
S0 99.8%
Lactate 1 mmol/L
K 4.4 mmol/L
Na 137 mmol/L
Cl 103 mmol/L
iCa* 1.16 mmol/L
Hb 11 g/dL
Glucose 3.9 mmol/L
Cau hoi

CA BENH

28% O

GTTC
35-45)
7.35-7.45)
4.7-6.0)
35-45)
>10.6)
>80)
22-28)
-2 to +2)
>96%)
0.4-1.5)
3.5-5)
135-145)
—105)
1-1.25)
13-18)

(
(
(
(
(&4
(
(
-
(
(
(
(
95
(
(
(8.5-5.5)

1. a) Danh giatrao doi khi 6 BN?
b) Danh gia trang thai toan kiém?

Chéan doan phut hop nhat?

Hudng diéu tri tiép theo?
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CA BENH

CASE 5

Bénh swr

Bénh nhan nam, 75 tudi, duoc gia dinh dwa dén khi cap ctvu vdi biéu
hién khé tho va néi ngat quang.

Khai thac tir ngudi nha: Bénh nhan c6 tién st bénh phdi tic nghén
man tinh nhiéu ndm.

Khoang 3 ngay truedc, dng bat dau khé thd nhiéu hon kém theo ho
khac dom tang.

Tham kham

Bénh nhén c6 biéu hién khé thd va suy ho hap 16 rét. Ong ta c6 bidu
hién cang long ngee va thd chim moi. Nghe phéi c6 giam thong khi
nhung khong thdy tiéng bat thuong.

Mach 120 lan/phut
Tan sé thé 26 chu ki/phut
Huyét ap 150/80 mmHg
Than nhiét 36°C

Sa0.% 81%




Khi mau déng mach

10 T2. 2014
Ma BN: 77655349
ID: Joseph S.
H* 39.5 nmol/L
pH 7.40
Pco: 4.9 kPa

36 mmHg
Po2 5.8 kPa

44 mmHg
Bicarb 23 mmol/L
BE -1.2 mmol/L
S0 80%
Lactate 1.0 mmol/L
K 4.1 mmol/L
Na 137 mmol/L
Cl 99 mmol/L
iCa* 1.1 mmol/L
Hb 16.5 g/dL
Glucose 3.8 mmol/L

Cau hoi

Piéu kién: Khi trovi

GTTC
(35-45)
(7.35-7.45)
(4.7-6.0)
(35-45)
(>10.6)
(>80)
(22-28)
(-2 to +2)
(>96%)
(0.4-1.5)
(3.5-5)
(135-145)
(95-105)
(1-1.25)
(13-18)
(3.5-5.5)

1. a) Danh gid trao d6i khi @ BN?
b) Daénh gid trang théi toan kiém?

2. Coénén cho bénh nhan nay thé oxy khong?

CA BENH
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CA BENH

CASE 6

Bénh swr

Bénh nhén ¢ Case 5 duoc diéu tri & khoa cap cttu bang khi dung thudc
gian phé€ quan, prednisolon va khang sinh uéng. Sau d6 éng duoc
chuyén téi khoa ho hdp, duoc thé oxy 28% (mask). Tuy vy, SaO2 (do
bang kep SpO») téng rat it va khong c6 cai thién vé mat 1am sang.

Tham kham
Cac triéu chiing khi tham kham ban dau khong thay d6i nhung hién
tai bénh nhan c6 biéu hién kiét sttc va rdi loan tinh than nhe.

Mach 120 lan/phut
Tan s6 tho 16 chu ki/phut
Huyét ap 120/80 mmHg
Sa0; 83% (28% O,)
Than nhiét 36°C

Bac si chi dinh lam lai khi mau (6 gio sau lan dau tién).
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Khi mau déng mach

11 T2. 2014
Ma BN: 77655349
ID: Joseph S.
H* 51.4 nmol/L
pH 7.29
Pcoe 6.9 kPa

52 mmHg
PO 6.4 kPa

48 mmHg
Bicarb 24 mmol/L
BE -0.9 mmol/L
S0 84%
Lactate 1.0 mmol/L
K 4.0 mmol/L
Na 137 mmol/L
Cl 99 mmol/L
iCa* 1.1 mmol/L
Hb 16.5 g/dL
Glucose 4.2 mmol/L

Cau hoi

CA BENH

28% O

GTTC
35-45)
7.35-7.45)
4.7-6.0)
35-45)
>10.6)
>80)
02-28)
-2 to +2)
>96%)
0.4-1.5)
3.5-5)
135-145)
—105)
1-1.25)
13-18)

(
(
(
(
(&4
(
(
-
(
(
(
(
(95
(
(
(8.5-5.5)

1. a) Danh gid trao d6i khi @ BN?
b) Daénh gid trang théi toan kiém?

2. Lacnay cé nén diung tho oxy?
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CA BENH

CASE 7

Bénh nhén & Case 5 va 6 binh phuc sau dot bénh cap. Khi thdm kham
ngoai trt sau 3 thang, bénh nhan van con kho tho khi géng stic nhe
du da st dung phéac d6 diéu tri t6i wu (bao goém ca viéc ngiing hat
thudc). SpO:2 ctia bénh nhan khi thd khi troi & mie 87%. Bénh nhan
khéng c6 biéu hién goi y tinh trang bung phat cdp tinh.
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Khi mau déng mach

21 T5. 2014

Ma BN: 77655349

ID: Joseph S.

H* 41 nmol/L

pH 7.42

Pcoe 5.0 kPa
mmHg

PO 7.0 kPa
mmHg

Bicarb 24 mmol/L

BE -1.3 mmol/L

So» 87%

Lactate 1.1 mmol/L

K 4.1 mmol/L

Na 137 mmol/L

Cl 98 mmol/L

iCa* 1.1 mmol/L

Hb 17.2 g/dL

Glucose 4.4 mmol/L

Cau hoi

Piéu kién: Khi trovi

GTTC
35-45)
7.35-7.45)
4.7-6.0)
35-45)
>10.6)
>80)
22-28)
-2 to +2)
>96%)
0.4-1.5)
3.5-5)
135-145)
—105)
1-1.25)
13-18)

(
(
(
(
(4
(
(
-
(
(
(
(
(95
(
(
(8.5-5.5)

1. a) Danh gid trao d6i khi @ BN?
b) Daénh gid trang théi toan kiém?

2. Bay gio ban sé diéu tri ti€p thé nao?

CA BENH
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CA BENH

CASE 8

Bénh swr

Bénh nhan nt, 77 tudi, vao khoa dét quy véi biéu hién yéu ntra nguoi
phai, roi loan thi gidc va ndi ngong. Bénh nhan duoc chi dinh nudi
dudng qua sonde da day do rdi loan nuét nhung bi ndén nhiéu sau d6
24 gi®. Bénh nhan ban dau kha én dinh nhung sau dé vai tiéng xuat
hién kho thé ting dan.

Tham kham

Bénh nhan sdt, kich thich, suy sup. G duc va rale dm 2 truong phdi.
Ngoai biéu hién réi loan y thirc cap tinh, thi cac triéu chiing than kinh
khong thay déi so véi khi nhap vién.

Mach 92 [an/phut
Tan s6 tho 28 chu ki/phut
Huyét ap 112/65 mmHg

Sao, (60% O)  92%
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Khi mau déng mach

23 T7. 2014
Ma BN: 00654545
ID: Mary W.
H* 38.8 nmol/L
pH 7.41
Pcoe 4.43 kPa
33.2 mmHg
PO 8.67 kPa
65.0 mmHg
Bicarb 21.2 mmol/L
BE -2.8 mmol/L
S0 92.7%
Lactate 1.6 mmol/L
K 4.0 mmol/L
Na 144 mmol/L
Cl 103 mmol/L
iCa* 1.2 mmol/L
Hb 13 g/dL
Glucose 6.6 mmol/L
Cau hoi

CA BENH

60% O

GTTC
35-45)
7.35-7.45)
4.7-6.0)
35-45)
>10.6)
>80)
02-28)
-2 to +2)
>96%)
0.4-1.5)
3.5-5)
135-145)
—105)
1-1.25)
11.5-16)

(
(
(
(
(&4
(
(
-
(
(
(
(
(95
(
(
(8.5-5.5)

1. a) Danh gid trao doi khi 6 BN?
b) Danh gia trang thai toan kiém?

Chan doan phut hop nhat la gi?

Tinh trang ctua bénh nhan nay la nhe, vira hay

nang?
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CA BENH

CASE 9

Bénh swr

Bénh nhan nam, 68 tudi, méc bénh phai tic nghén man tinh dwoc bac
si gia dinh chi dinh nhédp vién do kho thd ting dan trong thoi gian
ngén va giam dap tng thich nghi. Binh thuong dng c6 thé di bo dugc
khoang 500 mét nhung hién tai dén viéc méc d6 ciing kho khan va
kho tho ngay ca ltc nghi ngoi.

Tham kham

Bénh nhén tinh tdo va suy sup nhe. Bénh nhéan cé biéu hién co rit co
ho héap phu va tho chium moéi. Kham long nguc thdy tinh trang cang
I6ng nguc, giam thong khi phoi va ran rit rai rac.

Mach 96 lan/phat
Tan s6 tho 24 chu ki/phut
Huyét ap 138/82 mmHg
Sao, (khi treri) 78%
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Khi mau déng mach

23 T6. 2014
Ma BN: 00654545
ID: Hamish R.
H* 43.2 nmol/L
pH 7.36
Pcoe 7.20 kPa

54.1 mmHg
PO 5.3 kPa

40 mmHg
Bicarb 30.6 mmol/L
BE +4.9 mmol/L
S0 75.2%
Lactate 1.2 mmol/L
K 3.7 mmol/L
Na 144 mmol/L
Cl 102 mmol/L
iCa* 1.2 mmol/L
Hb 16 g/dL
Glucose 4.9 mmol/L

Cau hoi

Piéu kién: Khi trovi

GTTC
(35-45)
(7.35-7.45)
(4.7-6.0)
(85-45)
(>10.6)
(>80)
(22-28)

(-2 to +2)
(>96%)
(0.4-1.5)
(8.5-5)
(135-145)
(95-105)
(1-1.25)
(13-18)
(3.5-5.5)

1. a) Danh gia trao d6i khi & BN?
b) Dénh gid trang thai toan kiém?

CA BENH

2. Gia tri nao thay ddi ro rét nhét trong vong 24h qua trén xét
nghiém khi mau? pH, Pco,, Po, or HCO;?

3. Hai gid tri nao can dugc cht y khi st dung liéu phap oxy?
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CA BENH

CASE 10

Bénh swr

Bénh nhan ¢ Case 9 duwoc diéu tri bang gian phé quan khi dung,
prednisolone uéng va 60% oxy (mask). D6 bao hoa Oxy ctia bénh
nhan cai thién rd rét, nhung khi tham kham lai sau 1h, tinh trang cta
bénh nhan x4u di rd rét, khong thé tra 161 cAu hoi cta bac si.

Tham kham

Bénh nhan ngt ga, kho danh thite. Bénh nhéan khong con biéu hién
suy ho hap va nhip tho da giam xudng 14 chu ki/phut. Triéu chiing
thadm khdm nguc khong thay déi.

Mach 88 lan/pht
Tan s6 the 14 chu ki/phut
Huyét ap 132/80 mmHg

Sao; (khi tréri) 96%
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Khi mau déng mach

23 T6, 2014
Ma BN: 00654545
ID: Hamish R.
H* 50.8 nmol/L
pH 7.29
Pcoe 8.7 kPa
65.3 mmHg
PO 11.2 kPa
84.0 mmHg
Bicarb 30.3 mmol/L
BE +4.7 mmol/L
S0 96.2%
Lactate 1.2 mmol/L
K 3.6 mmol/L
Na 144 mmol/L
Cl 102 mmol/L
iCa* 1.2 mmol/L
Hb 16 g/dL
Glucose 5.0 mmol/L
Cau hoi

CA BENH

60% O

GTTC
(35-45)
(7.35-7.45)
(4.7-6.0)
(35-45)
(>10.6)
(>80)
(22-28)
(-2 to +2)
(>96%)
(0.4-1.5)
(8.5-5)
(135-145)
(95-105)
(1-1.25)
(13-18)
(3.5-5.5)

1. a) Danh gid trao d6i khi @ BN?
b) Daénh gid trang théi toan kiém?

2. Nguyén nhan nao lam bénh nang hon?
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CA BENH

CASE 11

Bénh swr

Bénh nhan nit, 21 tudi vao khoa cap ctru véi tinh trang khé thd ndng
1én va tho rit dién ra cap tinh trong vong 6h. Bénh nhan c6 tién st hen
phé quan, trede d6 da c6 2 Ian bénh ndng phai nhap vién. Hién tai
bénh nhan cam thay rat khé tho va khong cai thién khi dung
salbutamol hit.

Tham kham

Bénh nhan thé nhanh 30 chu ki/phut, tdng co rut cdc co hd hdp phu

va phai rat ¢8 gdng dé ndi tron cau.

Nghe phéi thdy rale rit rai khip 2 phé truong.

Mach 115 lan/phut

Huyét ap 120/80 mmHg

Spoe 96% (khi treri)

Luu lugng dinh thé ra

(Peak flow) 160 L/s (du doan 400 L/s)
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Khi mau déng mach

12 T11. 2013
Ma BN: 12639943
ID: Jessica G.
H* 42 nmol/L
pH 7.38
Pcoe 5.8 kPa

43 mmHg
PO 10.2 kPa

76 mmHg
Bicarb 24 mmol/L
BE -1.3 mmol/L
S0 96%
Lactate 1 mmol/L
K 4.0 mmol/L
Na 140 mmol/L
Cl 99 mmol/L
iCa* 1.12 mmol/L
Hb 13.0 g/dL
Glucose 5 mmol/L

Cau hoi

Piéu kién: Khi trovi

GTTC
35-45)
7.35-7.45)
4.7-6.0)
35-45)
>10.6)
>80)
22-28)
-2 to +2)
>96%)
0.4-1.5)
3.5-5)
135-145)
—105)
1-1.25)
11.5-16)

(
(
(
(
(4
(
(
-
(
(
(
(
(95
(
(
(8.5-5.5)

1. a) Danh gia trao d6i khi @ BN?
b) Ddénh gid trang thai toan kiém?

CA BENH

2. Gid tri nao trong két qua khi mau c6 gié tri nhat trong chan

doan nguyén nhan?

3. Hay chan dodn muic 40 ndng ctia con hen?
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CA BENH

CASE 12

Bénh sw

Bénh nhan nit, 23 tudi, d&n khoa cap ctru trong tinh trang dau mét ca
chén sau khi di da ngoai. Khi bac si cdp cttu tham kham, ¢ dy dot
ngot tro nén kich thich, r6i loan. Méac du phim chup mit c4 chan
binh thuong va dugc cac nhan vién cap ctru tran an, c6 gai van
khoéng tin mat c4 chan ctia c6 khong bi chdn thuong va bat dau kéu
khéc. Trong khi roi khoa, ¢ xudt hién cam giéc thit nghen o nguec,
kho thd va cam giac nhu kién bo ¢ tay va quanh miéng. Bénh nhan
béo rang cd cam thdy khong thé hit thd sau dwoc.

Tham kham

Bénh nhan ¢ trong trang thai hoang so va suy sup tot d¢. Ngoai tho
nhanh va nhip nhanh xoang nhe, thdm kham tim mach - h6 hap
khong c6 gi bat thuwong. Dién tim, chup X-quang long nguc va do luu
luong thd déu binh thuong.

Mach 96 lan/phut
Tan s6 tho 36 chu ki/phut
Huyét ap 130/80 mmHg
Spo, 100%
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Khi mau déng mach

12 T12. 2013

Ma BN: 12534943

ID: Trinny F.

H +
pH
Pco:

P02

Bicarb
BE

So»
Lactate
K

Na

Cl

iCa*

Hb
Glucose

Cau hoi

29 nmol/L
7.53

3.14 kPa
24 mmHg
14.3 kPa
108 mmHg
24 mmol/L
-1.8 mmol/L
99%

1 mmol/L
3.5 mmol/L
140 mmol/L
99 mmol/L
0.9 mmol/L
12.0 g/dL

5 mmol/L

Piéu kién: Khi trovi

GTTC

1. a) bDanh gia trao doi khi 6 BN?
b) Dénh gia trang thai toan kiém?

Cé gi bt thuong ¢ day?

Ban huéng dén chan doéan gi?

CA BENH
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CA BENH

CASE 13

Bénh swr

Bénh nhan nam, 40 tudi, duoc giai ctru ra khoi mét toa nha dang chay
va dua t6i khoa cdp cttu vao lic sang sém. Nhan vién cttu hd wée
lwong ong da ket trong mot phong ngdp kin khoéi khoang 20 phut
trede khi dwoc ctru.

Tham kham

Bénh nhan bi phtt day mudi va 4m rd mui khéi. May man la, khong
phat hién tén thuong bong. Bénh nhéan ¢ biéu hién r6i loan y thic
kem theo non.

Cac tham kham co ban binh thwong, véi d6 bao hoa oxy mau khoang
99% khi tho oxy mask 15L.
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Khi mau déng mach

10 T8. 2014
Ma BN: 77634566
ID: Robert J.
H* 44 nmol/L
pH 7.36
Pcoe 4.5 kPa

34 mmHg
PO 47 kPa

353 mmHg
Bicarb 18 mmol/L
BE -5.5 mmol/L
S0 100%
Lactate 2 mmol/L
K 3.6 mmol/L
Na 145 mmol/L
Cl 103 mmol/L
iCa* 1.1 mmol/L
Hb 14 g/dL
Glucose 4 mmol/L

Pinh Iwro’ng carbon monoxide
CO 40%

Cau hoi

15 L O: qua mask

GTTC
(35-45)
(7.35-7.45)
(4.7-6.0)
(35-45)
(>10.6)
(>80)
(22-28)

(-2 to +2)
(>96%)
(0.4-1.5)
(8.5-5)
(135-145)
(95-105)
(1-1.25)
(13-18)
(3.5-5.5)

CA BENH

(ngu&i khéng hat thude < 3%)

(ngur&i hat thue < 10%)

1. a) bDanh gia trao d6i khi ¢ BN?
b) Ddénh gid trang théi toan kiém?

Chéan doan phut hop nhat?

3. Gidtrinao & day cao bit thuwong: Po,, So, or Hb?
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CA BENH

CASE 14

Bénh sw

Bénh nhan nam, 68 tudi, nhéap khoa cap cttu sau khi ngt day do kho
thé dit doi. Bénh nhéan vira xudt vién khoang 4 tuan trude sau khi
diéu tri nh6i mau co tim dién rong. Tir lic d6, bénh nhan khong hé
¢6 dau nguwe nhung ludn than phién vé cam gidc kho tho ting dan
cung v6i sung dau khdp goi tang dan.

Tham kham

Bénh nhén trong trang thai suy ho hip ning, co rat cac co hod hip
phu. Ap luc tinh mach canh ting dén ddi tai, phu chi dwéi dén dau
g0i, rale n6 2 bén & gitra hai phé tru&'ng. Phim XQ nguwe & hinh phia
duéi.
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CA BENH

Mach 128 lan/phut
Tan s6 the 40 chu ki/phut
Huyét ap 144/70 mmHg

Sao: (15 L 02) 91%

Khi mau déng mach 15 L O: qua mask c6 tuai du trir
23 T9. 2014
Ma BN: 00654545
ID: Keegan C.
GTTC

H* 63 nmol/L (35-45)
pH 7.21 (7.35-7.45)
Pcos 6.12 kPa (4.7-6.0)

46 mmHg (85-45)
P02 9.3 kPa (>10.6)

70 mmHg (>80)
Bicarb 17.2 mmol/L (22-28)
BE -5.9 mmol/L (-2 to +2)
S0z 93% (>96%)
Lactate 4.9 mmol/L (0.4-1.5)
K 3.7 mmol/L (8.5-5)
Na 141 mmol/L (135-145)
Cl 100 mmol/L (95-105)
iCa* 1.05 mmol/L (1-1.25)
Hb 16 g/dL (13-18)
Glucose 8.5 mmol/L (8.5-5.5)

Cau hoi

1. a) Danh gia trao d6i khi @ BN?
b) Dénh gid trang théi toan kiém?

Chan doan phut hop nhat la gi?
3. Nguyén nhan nao dan ti réi loan chuyén hoa toan - kiém.
Yéu t6 nao thic ddy ¢ day la gi?
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CA BENH

CASE 15

Bénh nhan ¢ Case 14 dugc diéu tri bang loi tiéu bolus tinh mach
va truyén glyceryl trinitrate. Sau 30 phut, SpO2 ¢é cai thién nhung
bénh nhan van con kho tho va to ra rat mét. Bac si chi dinh lam lai
khi mau.

Mach 118 lan/phut
Tans6thed 36 chu ki/phut
Huyét ap 106/68 mmHg
Sp0: (15L 02 96%
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CA BENH

Khi mau déng mach 15 L O: qua mask cé tai du trir
23 T9. 2014
Ma BN: 00654545
ID: Keegan C.
GTTC

H* 58 nmol/L (85-45)
pH 7.24 (7.35-7.45)
Pcoe 6.4 kPa (4.7-6.0)

48 mmHg (85-45)
PO 10.7 kPa (>10.6)

80 mmHg (>80)
Bicarb 20.7 mmol/L (22-28)
BE -2.9 mmol/L (-2 to +2)
S0 96% (>96%)
Lactate 3.2 mmol/L (0.4-1.5)
K 3.5 mmol/L (8.5-5)
Na 144 mmol/L (135-145)
Cl 102 mmol/L (95-105)
iCa* 1.02 mmol/L (1-1.25)
Hb 16.5 g/dL (13-18)
Glucose 9.1 mmol/L (8.5-5.5)

Cau hoi

1. a) Danh gia trao d6i khi & BN?
b) Danh gia trang thai toan kiém?
Két qua khi mau goi y dén van dé nao nhat?

Nén diéu tri gi tiép theo?
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CA BENH

CASE 16

Bénh st

Bénh nhan nit 79 tudi nhap khoa ngoai tong quat dé thuc hién phau
thuat loai bo khdi u 16n 6 rudt.

Do bi chay mau truc trang 6 thang lién, bénh nhan da di kham va
phat hién ra khéi u sau khi néi soi truc trang

Tai thoi diém nhap vién, ba ¢ biéu hién thd nhanh va mét moi
nhiéu. Sau hoi kham, béc si xdc dinh lwgng mau mét qua truc trang
khéng néng hon so véi nhitng lan trude.

Mach 100 lan/phut
Huyét ap 100/80 mmHg
Tan s6 tho 24 chu ki/phut
Sa0:% (khi trévi) 100%
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CA BENH

Khi mau déng mach Piéu kién: Khi trovi

06 T6. 2014
Ma BN: 943778
ID: Ethel S.
GTTC

H* 32.3 nmol/L (35-45)
pH 7.49 (7.35-7.45)
Pco: 3.31 kPa (4.7-6.0)

25 mmHg (85-45)
PO 11.9 kPa (>10.6)

89 mmHg (>80)
Bicarb 22 mmol/L (22-28)
BE -2 mmol/L (-2 to +2)
S0 99.8% (>96%)
Lactate 1 mmol/L (0.4-1.5)
K 3.8 mmol/L (8.5-5)
Na 138 mmol/L (135-145)
Cl 96 mmol/L (95-105)
iCa* 1.17 mmol/L (1-1.25)
Hb 6.8 g/dL (11.5-16)
Glucose 3.9 mmol/L (8.5-5.5)

Cau hoi

1. a) Danh gia trao d6i khi @ BN?

b) Danh gia trang thai toan kiém?

Nguyén nhan nao nhiéu kha nang gy ra tinh trang kho thd nay?

Cach hiéu qua nhat d€ tang cung cap oxy dén md cho bénh nhan?
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CA BENH

CASE 17

Bénh sw

Bénh nhan nit, 78 tudi, nhap khoa cdp cttu voéi tinh trang dau bung
dot ngdt, dit doi, lan toa. Ba mo ta rang con dau bung khong c6 mtic
lan toa rd rang. Khong c6 bién déi vé théi quen dai tién va khéng non.
Ba c6 tién st rung nhi, do d6 phai duy trl dung aspirin va digoxin.

Tham kham

Qua tham kham, nhéan thy bénh nhan c6 huyét dong 6n dinh, vung
ngoai vi &m va twdi mau tét. Mac du dau bung rat d@ doi, tham
kham bung khong thay gi dac biét : bung va chi gong cing khi dn
sau. Khong so thdy thoat vi hay phinh mach, tham kham tryc trang
khong c6 gi ddc biét.

Chup Xquang & bung va nguc thang binh thuong.

Trong qua trinh thdm kham, tinh trang ctia bénh nhan xdu di va phai
chuyén sang khu viec hoi stic.
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Khi mau déng mach

10 L O: qua mask

10 T8. 2014
Ma BN: 7734211
ID: Susan U.
GTTC

H* 52.5 nmol/L (85-45)
pH 7.28 (7.35-7.45)
Pcoe 4.39 kPa (4.7-6.0)

33 mmHg (85-45)
PO 28.6 kPa (>10.6)

215 mmHg (>80)
Bicarb 16.2 mmol/L (22-28)
BE -10.4 mmol/L (-2 to +2)
S0 99.8% (>96%)
Lactate 3.2 mmol/L (0.4-1.5)
K 4.6 mmol/L (8.5-5)
Na 135 mmol/L (135-145)
Cl 96 mmol/L (95-105)
iCa* 1.16 mmol/L (1-1.25)
Hb 12 g/dL (11.5-16)
Glucose 3.8 mmol/L (8.5-5.5)

Cau hoi

1. a) bDanh gia trao déi khi & BN?

b) Ddénh gia trang thai toan kiém?

2. Bannghi dén chan doan gi?

CA BENH
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CA BENH

CASE 18

Bénh sw

Bénh nhan nit 35 tudi, mac dai thao duong typ 1, duoc dua téi khoa
cap ctru bang xe cttu thuong, sau khi dwoc phat hién tai nha trong
tinh trang bat thuong. Sau khi trao ddi véi chong bénh nhén, biét c6
da khong an gi trong sudt vai ngay trudc do non, va ciing quén dung
insulin.

Tham kham

Qua tham kham, bénh nhan c6 biéu hién ngt ga, d6 guc xudng va
niém mac miéng rat kho. Hoi thé ¢ mui aceton va nhip thé sau va
kéo dai.

Mach 130 lan/phat
Huyét ap 100/60 mmHg
Tan s6 tho 26 chu ki/phut
BPudong mau >25 mmol/L

Thdm kham 16ng nguc va bung khong c6 bat thuwong.
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Khi mau déng mach

10 L O: qua mask

27 T2. 2014
Ma BN: 77735566
ID: Isla T.
GTTC

H* 88.9 nmol/L (85-45)
pH 7.05 (7.35-7.45)
Pco: 1.5 kPa (4.7-6.0)

11 mmHg (85-45)
PO 28.4 kPa (>10.6)

187 mmHg (>80)
Bicarb 6.0 mmol/L (22-28)
BE -25.2 mmol/L (-2 to +2)
S0 99.8% (>96%)
Lactate 1 mmol/L (0.4-1.5)
K 4.6 mmol/L (8.5-5)
Na 141 mmol/L (135-145)
Cl 96 mmol/L (95-105)
iCa* 1.25 mmol/L (1-1.25)
Hb 12 g/dL (11.5-16)
Glucose 35 mmol/L (8.5-5.5)

Cau hoi

1. a) Danh gia trao d6i khi & BN?
banh gia trang thai toan kiém?

b)

Tinh khoang tréng anion?

3. Ban nghi dén chan doan gi?

CA BENH
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CA BENH

CASE 19

Bénh sur

Bénh nhén la nguoi vo gia cu, 37 tudi, duoc dua téi khoa trong tinh
trang khong tinh tdo. C6 mot chai vodka va mot chai gi d6 cé vé nhu
methanol da hét gan nira duoc tim thdy gan noi éng ta duwoc phat
hién. Khéng r6 1a 6ng ta c6 udng hay khong.

Tham kham

Bénh nhan c6 bé ngoai 16i thoi, giam y thire r6 rét (diém GCS: 9).
Khong phét hién tén thuong than kinh khu tra.

CLEANS AND DEGREASES

102



Khi mau déng mach

10 T6. 2014
Ma BN: 35477899
ID: Gary S.
H* 63.3 nmol/L
pH 7.20
Pcoe 3.3 kPa
25 mmHg
PO 12.8 kPa
96 mmHg
Bicarb 9.5 mmol/L
BE -16.2 mmol/L
S0 97.8%
Lactate 1.3 mmol/L
K 4.5 mmol/L
Na 136 mmol/L
Cl 99 mmol/L
iCa* 1.1 mmol/L
Hb 18.5 g/dL
Glucose 3.8 mmol/L
Cau hoi

Piéu kién: Khi trovi

GTTC
35-45)
7.35-7.45)
4.7-6.0)
35-45)
>10.6)
>80)
22-28)
-2 to +2)
>96%)
0.4-1.5)
3.5-5)
135-145)
—105)
1-1.25)
13-18)

(
(
(
(
(4
(
(
-
(
(
(
(
(95
(
(
(8.5-5.5)

1. a) Danh gia trao d6i khi & BN?
banh gia trang thai toan kiém?

b)

2. Tinh khoang tréng anion.

CA BENH

3. Liéu tinh trang kiém toan nay cé phtt hop véi kha ndng bénh
nhan da uéng methanol khéng?
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CA BENH

CASE 20

Bénh suwr

Bénh nhan nam 52 tudi, dugc nhap khoa tiét niéu do sdi tiét niéu tai
dién (mi tén trén phim Xquang). Ong than phién nhiéu vé tinh trang
mét moi va ngut lim. Khong c6 tién st bénh ly tiéu hod va 6ng ta hién
khong str dung mot loai thude nao.

Tham kham

Bénh nhén ¢6 toan trang tot va tham kham lam sang thay dau hiéu
bét thuong.

Khi mau doéng mach ciing duoc kiém tra.
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Khi mau déng mach

23 T4. 2014

Ma BN: 27634943

ID: Roger P.

H+
pH
PcCo»

P02

Bicarb
BE

S0,
Lactate
K

Na

Cl

iCa*

Hb
Glucose

Cau hoi

43 nmol/L
7.37

4.2 kPa
31.5 mmHg
13.2 kPa
99.0 mmHg
18 mmol/L
-7 mmol/L
99%

1 mmol/L
3.0 mmol/L
137 mmol/L
109 mmol/L
1.0 mmol/L
13.0 g/dL

4 mmol/L

Piéu kién: Khi troi

GTTC
35-45)
7.35-7.45)
4.7-6.0)
35-45)
>10.6)
>80)
2-28)
-2 to +2)
>96%)
0.4-1.5)
3.5-5)
135-145)
95-105)
1-1.25)
13-18)

(
(
(
(
(
(
(@
(=
(
(
(
(
(
(
(
(3.5-5.5)

1. a) Danh gia trao d6i khi & BN?
b) Danh gia trang thai toan kiém?

Tinh khoang tréng anion.

Ban nghi dén chén doan gi?

CA BENH
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CA BENH

CASE 21

Bénh sw

Bénh nhén 18 tudi dugc dua dén don vichdng ddc sau khi uéng mot
luong 16n hod chat khong ro tén khoang 5 gio trude do. Bénh nhan
th&y budn nodn va tiéng rit choi trong tai.

Tham kham

Qua tham kham, ¢b ta c6 bi€u hién r6i loan y thirc nhe. Tang thong
khi va vé nhip thé va cuong do. Cac tham kham khac khong phat

hién d&u hiéu bénh ly.
Mach 100 lan/phut
Tan s6 tho 26 chu ki/phut
Huyét ap 132/100 mmHg
Than nhiét 37.6°C
0:% 99%
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Khi mau déng mach Piéu kién: Khi trovi
10 T9. 2014
Ma BN: 27634943
ID: Libby F.
GTTC

H* 38.8 nmol/L (35-45)
pH 7.41 (7.35-7.45)
Pcoe 3.01 kPa (4.7-6.0)

22.6 mmHg (85-45)
Po2 14.1 kPa (>10.6)

97.5 mmHg (>80)
Bicarb 17.6 mmol/L (22-28)
BE -8.3 mmol/L (-2 to +2)
S0 99% (>96%)
Lactate 1.4 mmol/L (0.4-1.5)
K 3.6 mmol/L (3.5-5)
Na 140 mmol/L (135-145)
Cl 99 mmol/L (95-105)
iCa* 1.2 mmol/L (1-1.25)
Hb 13.0 g/dL (11.5-16)
Glucose 5 mmol/L (8.5-5.5)

Cau hoi

1. a) Danh gia trao d6i khi & BN?
b) Dénh gia trang thai toan kiém?
2. Tinh khoang tréng anion.

Ban c6 thé€ doan ra bénh nhan da uéng chat gi khong?

CA BENH
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CA BENH

CASE 22

Bénh swr

Bénh nhan ni 64 tudi duge chuyén t6i khoa cham séc tich cuc sau
khi dién bién xau trong 48 gio sau thu thuét tiét niéu xam lan.

Tham kham

Bénh nhén cé bi€u hién do bung va todt mo6 héi, sot 39.8°C. Bénh
nhan ¢ nhip nhanh xoang: 122 nhip/phtt, huyét 4p: 100/65 mmHg.
CRP tang: 267mg/dL. Cac tham kham va két qua khi mdu ctia bénh
nhéan dugc thé hién 6 bang dudi
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Khi mau déng mach

11 JT6 2014
Ma BN: 37564349
ID: Sonia K.
H* 43.5 nmol/L
pH 7.36
Pco: 4.2 kPa
31.5 mmHg
Po2 27.1 kPa
203 mmHg
Bicarb 17.3 mmol/L
BE -6.9 mmol/L
S0z 100%
Lactate 5.1 mmol/L
K 4.1 mmol/L
Na 140 mmol/L
Cl 101 mmol/L
iCa* 1.1 mmol/L
Hb 15.0 g/dL
Glucose 6.8 mmol/L
Cau hoi

CA BENH

10L O:

GTTC
35-45)
7.35-7.45)
4.7-6.0)
35-45)
>10.6)
>80)
2-28)
-2 to +2)
>96%)
0.4-1.5)
.5-5)
135-145)
95-105)
1-1.25)
11.5-16)

(
(
(
(
(
(
(@
&
(
(
(3
(
(
(
(
(3.5-5.5)

1. a) Danh gia trao d6i khi & BN?
b) Danh gia trang thai toan kiém?

. uyén nhan nao gay ra roi loan kiém toan?
2. Nguyén nh y loan k

Gia tri nao ctia khi mau c6 gid tri nhat trong tién lugng va

diéu trj truong hop nay?
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CA BENH

CASE 23

Bénh sw

Bénh nhéan nam, 24 tudi, duoc gia dinh dua t6i khi thay khong khoé.
Ho k& r%ng bénh nhan khoéng cé tién st bénh 1i gi ddc biét nhung
hién tai dang duoc theo doi chdn doan tinh trang mét mai tién trién
va st can. Trong vai ngay qua, bénh nhan yéu hon, bo pho va ludn
phan nan vé viéc chudt rat co. Hom nay, bénh nhan cé triéu chiing
ga gat va mat dinh hudng.

Tham kham

Bénh nhén ¢6 biéu hién lo dang va lo mo. Dau chi mat va tinh
trang tai twéi mau mao mach kém. Bénh nhan c6 sot, khong co
ban, khong sung hach va khong c6 biéu hién mang ndo. Tham

kham bung khong c6 gi ddc biét, khong c6 ddu hién than kinh

cting nhw ton thwong ngwe khu tra.

Mach 120 lan/phat
Tan s6 tho 25 chu ki/phut
Huyét ap 75/55 mmHg
Than nhiét 36.5°C
BPudong mau 2.9 mmol/L
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Khi mau déng mach

10 T8. 2014

Ma BN: 456986793

ID: Rufus W.

H +
pH
Pco:

Po2

Bicarb
BE

So»
Lactate
K

Na

Cl

iCa*

Hb
Glucose

Cau hoi

48 nmol/L
7.32

3.3 kPa
24.8 mmHg
13 kPa

97 mmHg
13.4 mmol/L
-13.9 mmol/L
99%

3 mmol/L
5.6 mmol/L
125 mmol/L
101 mmol/L
1.2 mmol/L
13.0 g/dL
2.5 mmol/L

Piéu kién: Khi trovi

GTTC

1. a) Danh gia trao d6i khi & BN?
b) BPanh gié trang thai toan kiém?

C6 gi bit thwong trong két qua khong?

Bénh nhan nay cin dwoc diéu tri ddc hiéu gi?

CA BENH
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CA BENH

CASE 24

Bénh sw

Bénh nhan nam 87 tudi dwoc tim thdy dang nam guc trong nha vé sinh
cuia bénh phong. Héi stic tim phoi duoc thuwee hién ngay khi phat hién
ra khéng cé nhip tim va nhip thé hiéu qua, va da 12 phut cap ctru tréi
qua. Ong c6 tién st bénh nhdi méu co tim, sa stt tri tué tudi gia va suy
than man tinh.

Tham kham

Bénh nhéan c¢6 GCS la 3 diém, nhot nhat va n6i van tim. Monitor thdy
nhip hap héi nhu dudi day. Khong so duoc mach va khoéng c6 nhip
tho. Ong ta hién dang duoc hd tro ho hdp bing mask tui, oxy
15L/phat.
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Khi mau déng mach

10 T2. 2014
Ma BN: 42333993
ID: David K.
H* 160 nmol/L
pH 6.8
Pcoe 4.8 kPa

36 mmHg
Po2 32 kPa

240 mmHg
Bicarb 3.8 mmol/L
BE -20 mmol/L
S0 100%
Lactate 9 mmol/L
K 4.5 mmol/L
Na 136 mmol/L
Cl 96 mmol/L
Ca* 1.1 mmol/L
Hb 14.0 g/dL
Glucose 4 mmol/L

Cau hoi

15 L O: qua mask c6 tui

Normal
(85-45)
(7.35-7.45)
(4.7-6.0)
(85-45)
(>10.6)
(>80)
(22-28)
(-2 to +2)
(>96%)
(0.4-1.5)
(8.5-5)
(135-145)
(95-105)
(1-1.25)
(13-18)
(8.5-5.5)

1. a) bDanh gia trao déi khi & BN?
b) Dénh gia trang thai toan kiém?

2. Tién lwong bénh nhan nay?

CA BENH
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CA BENH

CASE 25

Bénh suwr

Bénh nhan nam 59 tudi ¢6 tién st lam dung ruegu duoc dua téi khoa
cédp ctru véi tinh trang dau bung trén dit di trong 3 ngay qua. Hién
tai, bénh nhan con cam thdy kho thé. Trong vai tudn qua éng ta tht
nhan udng téi 100 don vi alcohol mdi tuan (1 don vi alcohol = 250
mL bia Sai Gon hodc khoang 20mL rwou Kim Son).

Tham kham

Bénh nhén cé biéu hién suy sup rd. Mach nhanh (120 nhip/phut), tut
huyét ap (75/60 mmHg). C6 biéu hién co ctiing vung thwong vi ro.
Xét nghiém mau tinh mach dwoc thuec hién khi nhap vién: cé tinh

trang tang amylase (1890 Ul/mL) va tang CRP (274 mg/dL).

Xquang nguc duoc chup va két qua & dudi day:

AP ERECT
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Khi mau déng mach

15 L O: qua mask cé

10 T8. 2014 tai du trir
Ma BN: 45679393
ID: Daniel C.
GTTC

H* 49 nmol/L (85-45)
pH 7.33 (7.35-7.45)
Pcos 3.51 kPa (4.7-6.0)

24.3 mmHg (85-45)
P02 10.8 kPa (>10.6)

81 mmHg (>80)
Bicarb 12.9 mmol/L (22-28)
BE -11.8 mmol/L (-2 to +2)
S0z 99% (>96%)
Lactate 3.1 mmol/L (0.4-1.5)
K 3.6 mmol/L (8.5-5)
Na 141 mmol/L (135-145)
Cl 96 mmol/L (95-105)
iCa* 0.89 mmol/L (1-1.25)
Hb 12.0 g/dL (13-18)
Glucose 16 mmol/L (8.5-5.5)

Cau hoi

1. a) Danh gia trao d6i khi 6 BN?

b) Dénh gia trang thai toan kiém?

Fio, x&p xi bao nhiéu ¢ bénh nhan nay?

Ban nghi dén chdn doan gi?

CA BENH
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CA BENH

CASE 26

Bénh sw

Bénh nhéan nit 35 tudi ¢ phong khdm phu khoa ¢6 tinh trang nén cap
tinh 1 ngay sau khi thuc hién triét san chon loc. C6 ta tiép tuc non rat
nhiéu 3 ngay sau d6. Panh gia can bang dich cho thay bénh nhan mat
dich ndng nhung chuwa duoc diéu tri bu dich tinh mach.

Tham kham

Bénh nhan ¢4 biéu hién méat nuwdc, mat do cang da va niém mac miéng

kho.

Tham kham bung khoéng co6 gi dac biét.

Mach

Tan s6 the
Huyét ap
Than nhiét
0:%
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Khi mau déng mach

23 T8. 2014
Ma BN: 27634943
ID: Jenny A.
H* 36 nmol/L
pH 7.44
Pco: 6.4 kPa
48 mmHg
Po2 11.1 kPa
83 mmHg
Bicarb 32 mmol/L
BE +4 mmol/L
So2 96%
Lactate 1 mmol/L
K 3.0 mmol/L
Na 133 mmol/L
Cl 91 mmol/L
iCa* 1.0 mmol/L
Hb 11.0 g/dL
Glucose 5 mmol/L
Cau hoi

Piéu kién: Khi trovi

GTTC
35-45)
7.35-7.45)
4.7-6.0)
35-45)
>10.6)
>80)
2-28)
-2 to +2)
>96%)
0.4-1.5)
.5-5)
135-145)
95-105)
1-1.25)
11.5-16)

(
(
(
(
(
(
@
(-
(
(
3
(
(
(
(
(3.5-5.5)

1. a) Danh gia trao d6i khi & BN?
b) Danh gia trang thai toan kiém?

Bénh nhéan dang 6 rdi loan dién giai nao?

CA BENH

3. Bién phéap diéu tri nao sé diéu chinh réi loan toan kiém nay?
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CA BENH

CASE 27

Bénh sw

Tré nhi 8 tuan tudi dugc dua téi khoa cap cttu trong tinh trang sut
can vanodn vot. Cha me bé ké rz\?mg qua trinh chuyén da khoéng cé bién
chiimg va khong c6 bat thuong sau sinh. Ban dau tré but t6t, 1én can
va khong c6 nguyén nhan nao bat thuong nhung tré stt can rd rét
trong khoang 2 tuan vira qua, bita nao ciing nén va stt can.

Tham kham

Tré qudy, khéc va suy dinh dudng. Niém mac kho, khi tham kham
thay vung thuong vi c6 mot khoi nho.
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Khi mau mao mach

05 T10. 2013
Ma BN: 28734943
ID: Richard B.
H* 29 nmol/L
pH 7.54
Pcoe 6.1 kPa
45.8 mmHg
Po2 11.2 kPa
80 mmHg
Bicarb 37.5 mmol/L
BE +14 mmol/L
S0 99%
Lactate 1 mmol/L
K 2.5 mmol/L
Na 135 mmol/L
Cl 86 mmol/L
iCa* 1 mmol/L
Hb 18.0 g/dL
Glucose 5.1 mmol/L
Cau hoi

Piéu kién: Khi trovi

GTTC
35-45)
7.35-7.45)
4.7-6.0)
35-45)
10.6)
>80)
22-28)
-2 to +2)
>96%)
0.4-1.5)
3.5-5)
135-145)
—105)
1-1.25)
13-18)

(
(
(
(
(&4
(
(
-
(
(
(
(
95
(
(
(3.5-5.5)

1. a) Danh gia trao d6i khi & BN?
b) Danh gia trang thai toan kiém?

CA BENH

2. Dénh gid pH va HCOs, mttc PaCO:2 nay la cao hon hay thap

hon so v6i mong doi cia ban?
3. Chén doan ctia ban la gi?
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CA BENH

CASE 28

Bénh sw

Bénh nhéan ntt, 69 tudi, véi bénh phéi tic nghén man tinh tién trién
va suy tim phai ndng (tam phé man) dang duoc diéu tri ngoai tra

tinh trang phit ngoai vi bang loi tiéu tinh mach do khong dap tng
v6i thude udng liéu cao. Khong ¢ thay déi gi trong tinh trang khé

tho va ho dom.

Tham kham

Bénh nhén c¢6 biéu hién ciang phong long nguc va giam théng khi
toan bo. Ap lyc tinh mach canh tang rd rét, phu ngoai vi kem co

chuéng. Khéng cd biéu hién suy ho hap.

Mach

Tan s6 tho
Huyét ap
Sao,

Than nhiét
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Khi mau déng mach
11 T6. 2014

Ma BN: 779624389
ID: Margaret M.

H* 32.2 nmol/L
pH 7.49
Pcoe 6.9 kPa

51.8 mmHg
Po2 7.6 kPa

57 mmHg
Bicarb 38 mmol/L
BE +6.8 mmol/L
S0 89%
Lactate 1.3 mmol/L
K 3.0 mmol/L
Na 131 mmol/L
Cl 88 mmol/L
iCa* 1.0 mmol/L
Hb 17.7 g/dL
Glucose 5.8 mmol/L

Cau hoi

Piéu kién: Khi trovi

GTTC
(35-45)
(7.35-7.45)
(4.7-6.0)
(35-45)
(>10.6)
(>80)
(22-28)
(-2 to +2)
(>96%)
(0.4-1.5)
(3.5-5)
(135-145)
(95-105)
(1-1.25)
(11.5-16)
(8.5-5.5)

1. a) bDanh gia trao déi khi & BN?
b) Dénh gia trang thai toan kiém?

2. Phuong 4n diéu tri nao cé thé gitp cai thién tinh trang

rdi loan toan kiém nay?

CA BENH
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CA BENH

CASE 29

Bénh sw
Thai phu 36 tudi dang diéu tri tai khoa san thdy khé thé. Khong c6
biéu hién gi khac va ciing khong cé tién st bénh ly khéc.

Tham kham

Khi tham khédm, bénh nhén mang thai trong nhiing thdng cubi thai
ki nhung toan trang 6n dinh. Tham kham 1éng nguc khong cé bat
thuong.

Mach 110 lan/phut
Tan s6 tho 20 chu ki/phut
Huyét ap 112/100 mmHg
Than nhiét 36.6°C

0% 99%

Béc si chi dinh lam khi mau.
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Khi mau déng mach

18 T3. 2014
Ma BN: 27634943
ID: Julie D.
H* 35 nmol/L
pH 7.45
Pcoe 4.9 kPa

37 mmHg
Po2 4.7 kPa

35 mmHg
Bicarb 24.0 mmol/L
BE 2 mmol/L
So» 74%
Lactate 1 mmol/L
K 3.6 mmol/L
Na 138 mmol/L
Cl 104 mmol/L
iCa* 1.14 mmol/L
Hb 13.0 g/dL
Glucose 5 mmol/L

Cau hoi

Piéu kién: Khi trovi

GTTC
(35-45)
(7.35-7.45)
(4.7-6.0)
(35-45)
(>10.6)
(>80)
(22-28)
(-2 to +2)
(>96%)
(0.4-1.5)
(8.5-5)
(135-145)
(95-105)
(1-1.25)
(11.5-16)
(8.5-5.5)

1. a) bDanh gia trao déi khi & BN?
b) Dénh gia trang thai toan kiém?

2. Ban giai thich thé nao vé chi s& Po, thap?

CA BENH
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CA BENH

CASE 30

Bénh sw

Bénh nhéan nt, 55 tudi, tai khoa chinh hinh, thay khé thé dot ngot
va dau nguc trai. Ba dy duoc thuc hién phéu thuat thay khop gbi

cach day 4 ngay va nam bat dong tai givong sau khi phau thuat.

Toan trang 6n, khong 6 tién st bénh tat.

Tham kham

Toan trang 6n nhung kho thé nhe. Bén canh thé nhanh va nhip tim
nhanh nhe, cac tham kham tim mach va ho hdp khong thiy cé gi dac
biét, cting khong cé biéu hién lam sang cua huyét khéi tinh mach sau.

Xquang nguc khong c6 bat thuong, ECG chi ¢6 nhip nhanh xoang.

Mach

Tan s6 the
Huyét ap
Than nhiét
0:%
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Khi mau déng mach Piéu kién: Khi trovi
10 T5. 2014
Ma BN: 27634943
ID: Jill A.
GTTC

H* 36 nmol/L (35-45)
pH 7.43 (7.35-7.45)
Pco: 4.9 kPa (4.7-6.0)

37 mmHg (35-45)
Po2 12.1 kPa (>10.6)

91 mmHg (>80)
Bicarb 25.8 mmol/L (22-28)
BE -1.8 mmol/L (-2 to +2)
So2 99% (>96%)
Lactate 1 mmol/L (0.4-1.5)
K 3.8 mmol/L (8.5-5)
Na 136 mmol/L (135-145)
Cl 99 mmol/L (95-105)
iCa* 1.2 mmol/L (1-1.25)
Hb 10.0 g/dL (11.5-16)
Glucose 5 mmol/L (8.5-5.5)

Cau hoi

1. a) Danh gia trao d6i khi & BN?
b) Daénh gia trang thai toan kiém?
2. Tinh chénh ap A-a?

Ban c¢6 muon chi dinh thém xét nghiém nao
cho bénh nhan khong?

CA BENH
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S
PAP AN

CASE 1

1. a) Suy giam ho hdp type 1 (mirc do vira)
b) Kiém hé hdp khoéng bu trir

2. Co.

3. Cothé.

Bénh nhan nay c¢6 tinh trang suy ho hép type 1 muic d6 trung binh.
Mic du tang théng khi la dap tng phu hop cho thiéu oxy mau va
cam giac kh tha, nhung gy ra kiém méu nhe (can nhé ring viéc b
trir chuyén hoa khéng xay ra trong nhiing truong hop r6i loan toan
kiém ho hdp cap tinh).

Hudng diéu tri dang la cung cdp oxy d€ diéu chinh thiéu oxy mau
va stt dung khang sinh thich hop dé diéu tri nhiém khuan.

Véi nhitng bénh nhan nhw thé, véi tinh trang thi€u oxy mau nhe va
khong giam thong khi, theo ddi bang SpO:2 phit hop hon 1a lam lai
khi m4u nhiéu lan. Chi dinh 1am khi mau khi ¢6 d4u hiéu cua suy
sup, hay tang carbonic mau (trang 23) hodc giam dang ké SaO..
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PAP AN

CASE 2

1. a) Suy giam hé hdp man tinh type 2
b) Nhiém toan hé hdp da bu trur
2. Suy giam hd hdp man tinh type 2 do béo phi nang.

Ban dau, sé kho phan biét dugce két qua khi mau nay thé hién toan ho
h&p véi bu trit chuyén hoéa hay kiém chuyén hoéa véi bu trir hd hap,
do déu ¢6 HCOs va PaCOz cao. Can ct t6t nhat chinh la pH, méc du
dang trong gidi han binh thuong, nhung thién vé toan mau. D6 nhu
la biéu hién ctia bu trir kiém hda qua muirc, do d6 goi y r6i loan tién
phat 1a nhiém toan (khdng bao gid c6 bt qua miic). Suy giam oxy hoéa
nhe teong xting véi murc giam thong khi.

Nguyén nhan cta suy giam ho hap type 2 & bénh nhan nay nhiéu kha
nang la do béo phi mitc d6 nang. Khoang 20% bénh nhan c¢6 BMI trén
40 ¢6 tinh trang tang CO2 mau man tinh do han ché théng khi (hoi
chting Pickwickian).
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DAP AN

CASE 3

1. a) Suy giam hé hép type 1 nhe (co tang thong khi rd)
b) Kiém hé hdp khong bu trir
2. T&c mach phéi

Bénh nhan tré tudi, can d6i, khéng hat thudc, khéng co tién sw
bénh h6é hdp nhung lai c6 PaO: thdp dudi nguong du da ting
thong khi (PaCO: thap). Day la biéu hién ctia giam oxy hda. Sau
mot chuyén bay dai, khong c6 bi€u hién bénh li trén 1am sang va
XQ, nhiéu kha ndng nguyén nhan ctia khoé tho va giam oxy hoa la
thuyén tac mach phdi. Can phai duoc chi dinh cac xét nghiém phit
hop.

bay la bénh canh ma tinh chénh ap A-a c6 thé hd tro chan doan
(nhat 1a khi PaO: lai nam trong ngudng binh thwong. Nhu két qua
dudi day, chénh 4p tang 10, goi y dén bat twong xuing thong khi —
twedi mau.

Chénh ap A — a = PAO, — Pao,
Pao, =(0.21x93.8) - (3.9 x1.2)
=19.7-4.7
=15kPa
Chénh éap A-a=15-10.3
=4.7 (BT < 2.6 kPa)

HOAC

Pao, = (0.21x 713) - (29.3 x 1.2)
=150-35
=115

Chénhap A -a=115-77

=38 mmHg (BT <20 mmHg)
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DAP AN

CASE 4

1. a) Suy ho hép type 2 cép tinh
b) Toan hd hép chua bu trir

2. Ngb dbéc opioid

3. Dung d6i khang opioid.

Opiod gay tic ché hd hap, c6 thé dan dén suy thong khi cdp tinh (suy
ho hép type 2). Bénh nhan da dugc tiém quéd nhiéu morphine trong
thoi gian ngén, lam co déng tit va ngd ddc opioid dwgc coi 1a nguyén
nhan chinh cta tinh trang suy hé hap ndng nay. Khéng bu trte br?mg
chuyén héa kip, nhiém toan hd hap cap lam toan mau nang.

PaO:2 ¢ bénh nhan du trong khoang binh thuong, nhung lai 1a thap vi
bénh nhan dang duoc thd oxy tdi 28%, khong pht hop véi mie do
giam thong khi.

Ngoai cdp cttu co ban, can chi dinh cho bénh nhéan d6i khang opioid
(nhu naloxone) d€ dao ngugc tinh trang tic ché hdé hap; sau dé theo
doi sat dap tng diéu tri.
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DAP AN

CASE 5

1. a) Suy giam ho hép type 1 (mirc trung binh)
b) Can b&ng toan kigm binh thuéng
2. Pugc. Nén cho bénh nhan thé oxy.

Két qua khi mau nay gitip ich trong dinh huéng diéu tri 6 bénh nhan
dang trong dot cdp cia COPD nay. Bénh nhan nhu vay thuong duoc
chi dinh tho oxy véi liéu de dat, khéng phu hop do lo so kich thich
thu cam giam oxy mau (phan tng gy tic ché ho hap), tuy nhién kich
thich nay chi ¢ & bénh nhan suy hé hép type 2 man tinh (taing PaCO:
va tang HCOs). Bénh nhan nay la suy giam ho hép type 1 va khong
phu thudc vao thu cam thé giam oxy mau.

Mic du bénh nhén ¢ vé c6 PaO: thdp man tinh, sut giam cdp 6 ca
triéu chitng va géng stic goi y dén tinh trang giam sut so v6i mie binh
thuong méi xudt hién trong thoi gian gan day.

Quan trong la chi can giam nhe PaO2 & mtic nay ¢ thé giam dang k&
SaO:z [duong dbc phan ly oxy ¢ phén trudc], han ché€ van chuyén oxy
dén mo. Vi thé, can cho bénh nhan thé oxy d€ giam nhe triéu ching
va du phong thiéu oxy md; khong nén e ngai chi dinh do lo sg tec ché
thong khi.
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DAP AN

CASE 6

1. a) Suy giam hé hép cép type 2
b) Toan hé hap khong bu trur
2. Khéng!

Bénh nhan nay dang trong dot cdp ctiia COPD, phai ¢& khac phuc
tac nghén duong thd ndng trong nhiéu ngay, nhiéu gio, dan dén
kiét stic do phai tang cong tho. Hau qua la giam théng khi phé&
nang, dan dén suy ho hap type 2 cdp tinh. Tinh trang nay c6 thé
lam tram trong suy ho hap type 1 voi bat ki nguyén nhan nao,
khong chi la COPD. PaCO: tidng vi thé khong do kich thich thu
cam giam oxy mau; do d6, nging the oxy khong cai thién tinh
hinh. Ta nén tang FiO2 (cung véi cac liéu phép diéu tri khac) khi
bénh nhan van ¢ biéu hién thiéu OXy mau r0.

Nhé réng, véi nhiém toan hd hép cap, khong du thoi gian d€ bu
trir chuyén hoa va tién trién rat nhanh sang toan mau. Can duy tri
théng khi thoa dang nhu la mét yéu t6 t6i cap dé€ diéu chinh
PaCO:z. Cac liéu phap kha thi trong trieong hop nay cé thé la cac
thudc kich thich h6 hap nhuw doxapram, hay wa dung hon la thong
khi hd tro khong xam nhap. Néu that bai, can can nhéc vao 6ng
noi khi quan va thé may.
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DAP AN

CASE 7

1. a) Suy giam ho hap type 1
b) Binh thuéng
2. Liéu phéap oxy hé tro tai nha

Liéu phap oxy hd tro tai nha véi it nhat 15 gio/ ngay duwoc ching
minh la ¢ cai thién kha néng séng ¢ bénh nhan COPD c6 thiéu oxy
mau nang. Liéu phap nay dwoc chi dinh véi cac bénh nhan cé 1am
sang 6n dinh va dang diéu tri bang thudc t&i vu nhung van c6 PaOz
dudi 55mmHg (hodc dudi 60mmHg néu kem theo da hong cau, tang
ap mach phéi hodc c6 triéu chiing cuia suy tim phai nhuw phu ngoai
vi). T6t nhat la nén xac dinh PaO: bang hai mau khi mau cach nhau
3 tuan. Do nguy co chay né, liéu phap nay khéng nén chi dinh cho
nhitng ngudi van dang hut thudc.
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DAP AN

CASE 8

1. a) Suy giam ho hap type 1
b) Kigm hé hdp nhe, can bing v&i toan chuyén hoa nhe
(kh& nang la hai qua trinh tién phat)
2. Viém phéi hit
3. Tién lugng nang
Bénh nhan thiéu oxy mdu nhe - vita mac du da tho oxy liéu cao, do dé
¢6 th€ nhan dinh bénh nhan ¢6 suy giam oxy hda nang. PaCO: giam
nhe cho thay théng khi van thoa dang, do d6 day la suy giam ho hap
type 1. Co ché cé thé tam thoi giai thich cho toan chuyén héa nhe nay
la tinh trang nhiém toan lactic — két qua ctia thiéu oxy md.
Bénh st, tham kham va phim phoi déu goi y dén viém phoi hit.
Bénh nhén nay rat nang va tién luong rat xdu néu PaO: tiép tuc giam.
Liéu phap oxy hd tro trén bénh nhan nay can dugc diéu chinh d€ duy
trl SaO2 trén mirc 92% va can dwoc diéu tri tai don vi diéu tri tich cuc,
theo doi sat cac ddu hiéu suy kiét.
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DAP AN

CASE 9

1. a) Suy giam hoé hdp man tinh type 2
b) Nhiém toan hé hdp da bu trur
2. Po.
3. Pco: va HCOs
Dot cap cua COPD la cép cttu thuong gédp. Ca bénh nay cho thay
nhitng di€m mau chét sau:

1. PaCO: tang cho thdy bénh nhan suy giam hé hép type 2 (giam thong
khi).

HCOs tang cho thdy day 1a suy hd hép type 2 man tinh (do c6 du thoi
3. gian cho bu trir chuyén héa).

Ké ca trong suy ho hap type 2, néu PaCO:> ting cdp sé dan dén toan

mau. pH hién tai binh thuwdng, do d6 PaCO. da khéng thay d6i nhiéu

trong méy ngay gan day (tirc la khéng phai dot cdp cta man).

C6 vé nhu PaO: cua bénh nhan da giam, lam tang kho thé va giam
dang ké kha néng gang strc: dudi méc 60 mmHg clia PaO., thi ké ca
PaO: giam nhe cling lam Sa0- tut déc.

Bénh nhan cé tinh trang ting carbonic mau man tinh, rét c6 thé dang
phu thudc vao thu cam thé giam oxy mau dé kich thich théng khi.
Muc tiéu la duy tri oxy héa théa dang (khong dugc phép bé qua tinh

trang thi€u oxy mau & bénh nhan nay) ma khong trc ché co ché théng
Lehi
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DAP AN

CASE 10

1. a) Dot cép cua suy giam hd hdp type 2 man tinh
b) Nhiém toan hé hép da bu trir mét phan
2. Cung cép oxy qua mirc

Can rat cdn than khi chi dinh thd oxy cho nhém bénh nhan suy ho
hép type 2 man tinh. Muc tiéu la dao nguoc tinh trang thi€u oxy mau
tang ndng gan day, va dam bao oxy hoda tai mo, dong thoi khong tic
ché co ché théng khi do tang qua mutc PaOs.

Da s6 téc gia khuyén cho tho oxy c6 ki€m soat véi mask hiéu suat ¢§
dinh ¢ mtc ban dau la 24 — 28%. Phai theo doi sat dap ting voi thod
oxy, tham kham nhiéu Ian, 1ap lai chi dinh khi mau. Luu y con s6&
SpO:2 khéng thay thé duoc khi mau trong tinh huéng nay, chi c6 SaO:
thi khong danh gia duoc hiéu qua thong khi.

Mot diém nita duwoc minh hoa 16 trong ca nay dé 1a hién tai, bénh
nhan dang trong dot cip tinh nguy kich ctia suy h6é hap man. PaCO:2
dang tang, can phai duoc danh gid that nhanh va can thiép cai thién
théng khi. Cac phuong an cé thé thuc hién bao gom giam FiO2 khi
tho, kich thich ho hap, thong khi hd tro.
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DAP AN

CASE 11

1. a) Suy giam hé hép type 1 - nhe

b) Binh thuong
2. Chi s6 PaCO:z (mirc cao cua giéi han binh thudng)
3. Con hen &c tinh, nguy kich tinh mang

Bénh nhén ¢6 nhiéu tiéu chuén cua mot con hen néng, nhung chinh
chi s6 PaCO2 6 mtic cao trong gidi han mdi la van dé dang lo ngai
nhét va khién con hen de doa dén tinh mang. Bénh nhan ¢é con hen
cap thuong cd PaCO:2 thép do ting tan s6 thd va hiéu qua tho (tang
thong khi phé nang). Mtec trén 37.5 mmHg goi y bénh nhan dang cd
tho trong tinh trang tic nghén va cé thé bat dau kiét stc. Do d9, chi
s6 PaCO: la dqu hiéu nguy kich ctia bénh nhén.

DPon vi diéu tri tich cye can can thiép ngay khi ¢6 bénh nhan véi con
hen cép, kém d&u hiéu nguy kich tinh mang. Bénh nhén phai duoc
diéu tri, theo ddi tich cwc, 1dp lai chi dinh khi mau d€ danh gia dap
tng va quyét dinh thoi diém can dit 8ng noi khi quan.
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DAP AN

CASE 12

1. a) Tang théng khi (tién phat)
b) Kiém hé hdp khong bu trir

2. Canxiion thdp

3. Tang théng khi tam li

bay la bénh canh kinh dién cua tdng thong khi tm 1i. Két qua khi
mau dong mach gitip khing dinh chan doan nay véi cac bang ching
cua tang thong khi (PaCO:2 thdp), oxy hoa binh thuong (PaO:z binh
thwong) va chénh ap A-a binh thuong.

Lwu y HCOs va BE ciing binh thuwong, khi khéng du thoi gian cho bu
trir chuyén héa. Do d6, PaCO:2 tut giam gay ra kiém mau r6.

Mot diém can lvu y khac d6 la nong d6 canxi ion mau bi anh hwong
boi pH mau mau, vi H* canh tranh diém gén trén albumin véi ion
canxi. Do d6, H* cang giam (kiém mau) thi calci gf'm vo6i albumin cang
nhiéu, dan dén calci ion giam. Pay chinh la nguyén nhan gay ra té bi
va cam giac kién bo.

Can can than loai trit cac bénh 1i tim mach, hé hap khéc trude khi két
luan dau nguee va kho tho do tang thong khi tam 1i.
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DAP AN

CASE 13

1. a) Binh thudng — nhung thiéu oxy mau nang
b) Toan chuyén hda da bu trir

2. Ngb doc carbon monoxide (CO)

3. S0z

Ngo doc CO thuong c6 biéu hién budn nén, ndn, dau dau va tri gidc
1an 16n. Do bao hoa CO khong tuong xtng véi triéu chimg 1am sang
nhung néu d6 bao hoa trén 50% sé gay co giat, ngting tim.

TAI SAO BENH NHAN THIEU OXY MAU?

CO ¢6 ai luc v6i Hb gép 200 Ian Oz, vi thé Hb gén véi CO thay vi oxy
(phan ttr carboxyhemoglobin). Hau qua la ti 1é Hb bao hoa Oz (SaO2)
giam ro rét trong ngd doc CO, ké ca khi PaO: rat cao. Do téng lugng
oxy trong mau phu thudc vao SaOz va nong d6 Hb, oxy dén md
khong dt, dan dén nhiém toan lactic.

TAI SAO Sao, LAl & MU'C BINH THUO’'NG?

DPa s6 may do bao hoa mach khéng phan biét dugc carboxyhem-
-oglobin va oxyhemoglobin, do d6 khong danh gia dwoc SaO: thyee su.
Trong phan tich khi mau déng mach, may khong do SO2 ma tinh don
gian tit POz PO2 lai chi dwra vao oxy tu do va khong bi CO tac dong.
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DAP AN

CASE 14

1. a) Suy giam hd hép type 2. Oxy hoa gidm nang, nhung turong xirng
v&i mire FiO2 cao.
b) Toan hé hép va chuyén hoa hén hop, gay toan mau.
2. Suy tim cé&p mat bu, kém theo phu phéi.
3. Nhiém toan lactic. Thiéu oxy mau.
Kém tudi mau. Tang str dung co ho hép.

Bénh nhan phu phéi cap do suy that trdi. Phu phoi hay di kem véi suy
ho hap type 1 (do bat twong xting thong khi - tuwdi mau) hon la véi suy
ho hap type 2. Nhung can nhéd mot di€ém quan trong la kiét stec c6 thé
dan dén suy giam thong khi & nhém bénh nhan suy ho hap type 1 do
bat ki nguyén nhan nao. PaO2= 70mmHg véi FiO2 = 0.6 — 0.8 la biéu
hién ctia suy giam oxy hda ning; goi y dén kha ndng bénh nhan da
thiéu oxy mau tir trude khi duge nhan vién cap ctu cho thd oxy. B
duong nhu nhw la co ché chinh gay toan lactic, bén canh la cac nguyén
nhan nhu ting nhu cau oxy ctia co hd hap, kém twéi mau do giam cung
lwong tim. Bénh nhan dang ¢ trong tinh trang nguy kich. PaCO: tang
cho thay da can kiét du trir ho hdp, nhiém toan hén hop khong cho
phép bt trir sinh ly, gay ra toan mau nang.
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CASE 15

1. a) Suy giam hé hép type 2 tién trién. Oxy hda giam nang, nhung
tuong xtrng véi mire FiO2 cao.
b) Toan mau n&ng do nhi&m toan hén hop. Toan chuyén hoa
dang cai thién, nhung toan hé hép tién trién ndng hon.

2. Tang Paco:

3. Théng khi hé tro' (d&t ndi khi quan va thé may)

Hién tai toan mau da giam do toan lactic da dwoc giam bét, phan
anh oxy héa mau da duoc cai thién lién tuc (oxy téi mo tot hon) nho
thd oxy luu lugng cao cling nhu nho diéu tri phu phoi cap (giam bat
twong xtng V/Q). Pang tiéc 1a chiéu huéng chung ctia can bang
kiém toan tiém &n kha ning tang toan ho hap. Thong khi tiép tuc
suy giam gan nhu chac chan do suy kiét sau thd gang stic. Tiép tuc
diéu tri phu phéi sé gitip giam ganh ndng hé hap, bénh nhan can
duoc thd may (dat ong noi khi quan), it nhat 1a tho mdy tam thoi
trong thoi gian ngén.
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CASE 16

1. a) Tang théng khi — khéng giam oxy hoa nhung thiéu oxy mau thir
phét do thiéu mau (tr. 18)
b) Kiém hé hap khong bu tror
2. Thiéu mau (Hb =6.8 g/dL)
3. Nang Hb (truy&n mau, bu sét)

Bénh nhén c6 bi€u hién thiéu mau ndng, nhiéu kha nang do thiéu sit
do chay mau truc trang man tinh. Chan doan xac dinh nho téng phan
tich t&€ bao mau.

Khoéng giam thong khi hay giam van chuyén oxy, do d6 PaO: va SaO2
binh thuwong. Tuy nhién, oxy trong mau chu yéu dugc van chuyén nho
gén véi Hb, nén tong luong oxy hitu dung trong méu lai thap.

Tang thong khi la dap ting binh thuong khi kho thé va tang nhe PaO..
Tuy nhién, nhu da néi trong phan 1i thuyét, ddp tng nay it hiéu qua
do gan nhu tat ca cac phan t Hb da bao hoa oxy.

Cung li do d¢6, thd oxy hd tro cling sé€ khong cai thién lwong oxy trong
mau hiéu qua. Cach duy nhat la nang Hb, ¢6 thé€ dat nguéng nhanh
chéng béng truyén mau, va lau dai hon la nho bd sung sét.
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CASE 17

1. a) Tang théng khi thir phat
b) Toan mau bu trir mét phan
2. Nhdi mau mac treo ruét.

Ta thdy gi ¢ két qua khi mdu nay? D4 la tinh trang toan mau do toan
chuyén héa ning va tang lactic, vay day la nhiém toan lactic. Khi cac
md khong nhan du oxy sé san sinh acid lactic, nhung oxy hoa & bénh
nhan nay binh thuong (d€'y la PaO2 phu hop véi FiO2 ~40%) va khong
c6 ddu hiéu cta s6c (nhu tut huyét ap, chilanh), goiy day la tinh trang
thiéu mau cuc bo.

Oca nay, nguén sinh acid lactic 1a t& rudt. Bénh nhan bi nh6i mau
mac treo, ngudn cap mau cho thanh rudt 1a khong du do téc tinh mach
do huyét khéi hodc nghén mach. Khong duoc twdi mau du, cdc md
thiéu oxy va phai dwa vao chuyén héa yém khi d€ san sinh ning
lwong (va tao ra lactat).

Nh6i mau mach treo rat khé d€ chdn doan, do triéu ching lam sang
va cac xét nghiém thoéng thuong déu khong dién hinh. Chdn dodn nén
duoc cAn nhic néu bénh nhan rat dau bung, nhung triéu ching thuc
thé mo nhat, dac biét néu co toan lactic trén khi mau.
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CASE 18

1. @) Tang théng khi thir phat

b) Toan chuyén hda néng, bu trir mét phan
2. Anion gap =(141 +4.6) —(96 +6) =43.6 (BT =10-12)
3. DKA (nhiém toan ceton do déi thao dudng)

O bénh nhan DKA, thiéu hut insulin ning giy ha duong huyét va ting
chuyén hda chit béo. Giang hda chét béo tao ra cac ceton — acid hitu
co phéan tir lwong nho - duoc dung 1am ngudn tao nang lwong thi cap,
nhung c6 thé tich lily va gy ra toan chuyén héa tiém an. Chinh céc
ceton nay lam ting khoang tréng anion.

O ca nay, khong chi kha ning bai trir tai luong acid ctia than ma con
ca co ché bu trir ho hdp lam ting nang toan hda. Vi thé day la tinh
trang toan mau nguy hiém, cho du ho hdp da bu trir gan nhu t6i da.
Mot van dé quan trong khéng kém la tinh trang loi niéu tham thiu
tiém an - hau qua cta ha dudng mau — dan dén mat nudc, dién giai
nang.
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CASE 19

1. @) Tang théng khi thir phat

b) Toan chuyén hda nang bu tri mét phan
2. 32
3. Phu hop

Methanol gy chét nguoi chi véi lidu cwe nho: 30mL. Methanol chuyén
hoa tai gan, tao ra formaldehyde va acid formic. Acid formic dan dén
toan héa véi khoang tréng anion ting. Pong thoi gay nhiém doc mat, ¢6
thé gy mu vinh vién.
Khoang tréng anion = (Na* {136} + K* {4.5}) - (Cl” {99} + HCO;™ {9.5})
=140.5-108.5
=32

Diéu tri ngd déc methanol rat phiic tap, thuong chi dinh dung ethanol dé
trc ché methanol chuyén héa thanh cac chat ddc hai hon.
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CASE 20

1. a) Tang théng khi thir phat rédt nhe
b) Toan chuyén héa da bu trir
2. Anion gap = (137 +3.0)— (109 + 18)
=140-127
=13 (binh thudng)
3. Nhiém toan 6ng than type 1

Khong c6 nhiéu chan doan phan biét khi ta thdy nhiém toan c6
anion gap binh thuwong ma khong cé cac triéu ching caa tiéu chay,
nhiéu kha néng la tinh trang toan héa éng than (RTA). Bénh st soi
than va tinh trang ha kali m4u hién tai cing ¢8 thém cho chan doan
RTA.

O RTA type 1, than mat kha ning tiét H* vao nudc tiéu khi tdi hap
thu Na*, dan dén mat HCOs vao nudce tiéu, hau qua la toan héa. D€
duy tri trung hoa dién tich, than tai hdp thu thém Cl- (vi thé méi
dwoc goi la toan héa tang clorua mau). Do CI- 1a anion duoc dinh
luong, cé trong cong thike tinh nén khoang tréng anion khong tang.

RTA type 1 thuong gay séi than, khi calci ¢6 xu hudng két tta trong
nuwdc tiéu kiém tinh, tao soi.

Kali mau thap la hau qua cua qua trinh thai K* d€ gitt Na* thay vi
thai H*.
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CASE 21

1. a) Tang théng khi
b) Toan chuyén hoa da bu trir hodc toan chuyén héa kém theo
kiém ho hép.
2. 27
3. Aspirin

Ngo doc salicylate c6 thé gay nhiém kiém ho hap tién phat (do kich
thich truc tiép trung khu ho hap) va toan chuyén hoda tién phat (do
salicylate la mot acid va c6 thé€ kich thich tao acid lactic). Vi thé, khong
thé chic chin dwoc tang thong khi la do anh huong ctia aspirin hay
la dédp tng véi toan chuyén hoa.

Chén doan xac dinh nho dinh luong salicylate.
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CASE 22

1. a) Tang théng khi mirc dd nhe thir phat

b) Toan chuyén héa da bu trir
2. Toan lactic, nhigu kha nang do giam tu¢i mau mé lan toa
3. Lactat tang

Bénh nhan nhiém khuan huyét, nhiéu kha nang do nhiém trung niéu,
¢6 toan lactic, biéu hién bang (i) HCOs thdp, (ii) khoang tréng anion
cao (25,8 mmol/L) va (iii) tang lactat (nhiéu kha nang do giam twdi
mau lan toa).

Chi s6 lactat trong thoi diém dau dwgc coi nhuw mot chi s§ sinh ton
trong danh gid ban dau nhiém khuan huyét, 1a mot phan cta “chién

lwgc hanh dong 3 gio dau
Sepsis!. Két qua khi mau cho phép dinh luwong lactat nhanh, dong thoi

duoc trinh bay trong khuyén cdo Surviving

cung cap thém théng tin vé trao d6i khi va tinh trang toan kiém.

Mic du to theo doi diéu tri cho thay huyét ap tut trong vai gio qua (va
tang tan s6 mach), bénh nhan c¢é vé nhu chua tut huyét ap rd. Du vay,
lactat ting da bao hiéu tinh trang kém twdi mau va nguy co s6c nhiém
khuan. Thuec t& 1 cic bénh nhan nhiém khuin huyét c6 lactat trén 4
mmol/L ¢6 ti 1é t& vong cao hon 30%. Giam lugng nudc tiéu vai gio
qua cho thdy r6 hon giam twdi mau dén céc tang. Phai cap cttu tich
cuc, diéu chinh mtic lactat 1a mot trong nhitng muc tiéu then chét.

"Xem thém tai www.survivingsepsis.org
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CASE 23

1. a) Tang théng khi thir phat

b) Toan chuyén héa nang, bu trir mét phan
2. Ha Natri mau, tang Kali mau, ha dudng huyét, téng lactat.
3. Corticosteroid truyén tinh mach

Bénh nhan nhiéu kha ndng cé suy thuwong than - tuyén thuong than
khong tiét du hormon cortisol (va & mot s6 ca la aldosteron). Suy
thuong than thuong biéu hién khong dac hiéu véi cac triéu chiing nhu
chong mat, mét moi, chan an, sut can, dé bi bd s6t chan doan hoidc

chan dodn nham.

Thiéu hormon thuong than gay ra tinh trang mat mudi, nudc va mat
treong lwe mach — nguyén nhan gay dinh tré lvu thong mach mau &
ca bénh nay (con thuong than cdp tinh). Soc tuan hoan la nguyén nhan
gay ra toan lactic nang.

Bénh nhén ciing mat kha ning diéu chinh duong mau, nén ha duong
huyét va r6i loan dién giai dién hinh (ha Na : ting K).

Ngoai cap cttu co ban, bu dich, chi dinh chinh c¢6 thé cai thién tinh
hinh la truyén tinh mach corticosteroid.
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CASE 24

1. a) Binhthuong (oxy héa va thdng khi dat ngudng nho thd oxy mask
c6 tui)
b) Toan chuyén hoa nang (khéng bu trir)
2. Tién lugng tir vong

Trong bénh canh ngting tuan hoan, khi mau c6 nhiéu muc dich. Két
qua khi mau cho phép danh gia hiéu qua thong khi (trong treong
hop nay la thd oxy mask c6 tti), gitp phat hién tang kali mau (mot
trong nhiing nguyén nhan gay ngung tim c6 thé x tri duwoc) va cd
th& hd tro tién lwgng hiéu qua.

Oca nay, mdc du thong khi t6t, bénh nhan van ¢6 tinh trang toan
lactic th phat do thiéu oxy mo6 qua murc. Tinh trang nay c6 thé do
nhiéu nguyén nhan (nhw bénh nén, thiéu oxy mau trude khi duoc
thd oxy), nhung nguyén nhan quan trong nhat la kém twéi mau mo
do tim m&t chitc ndng téng — hit mau.

Bénh nhan nay c6 tién luong ti vong. Mtic toan héa tram trong, nhip
tim tién lwong x4du (hinh anh dién tim hép héi — khong dap ting véi
sOc dién chuyén nhip truc tiép), tudi cao va cac yéu t6 ting nang kem
theo. Quy trinh hoi stic nhiéu kha nang sé khong thanh cong.
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CASE 25

1. a) Suy giam ho hép type 1 (ndng)

b) Toan chuyén hda nang, bu trir mét phan
2.06-0.8
3. Viém tuy cap

Chan doan viém tuy cidp dua vao bénh s, khdm lam sang va tang
amylase huyét thanh; vai tro chinh ctia khi mdu la danh gid mtc dd
nang.

Toan lactic nang (anion gap cao va tang lactat) 1a biéu hién cua thiéu
oxy t8 chtic ro rét. Nguyén nhan chinh la gidam mau dén nuéi md do
ton thuong hé mach. D6 nhw la mot phan cuia dap ing viém hé thong
trong viém tuy cdp va can diéu chinh khan cap bang boi phu dich tich

cure + van mach.

PaO:z = 81lmmHg véi FiO2 = 0.6 — 0.8 goi y dén suy giam hé hdp ning
(xem trang 16) va cung vdi cdc dau hiéu trén XQ phoi, goi y dén hoi
chiing suy ho hép tién trién (ARDS). Méc du PaO:2 dang 6 mic phu
hop, bénh nhan c6 thé van can thong khi hd tro néu cé ddu hiéu kiét
sttc do tdng cong tho.

Cu6i cung, két qua khi mdu cting cho chi s6 duong mau cao va canxi
th&p — ca hai déu la yéu t8 tién luong ndng ctia viém tuy cap.

Bénh nhéan nén dugc chuyén dén don vi héi stic tich cwee d€ theo doi
va diéu tri hd tro.
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CASE 26

1. a) Suy giam ho hap type 2 — nhe (c6 dap trng bu trir)
b) Kiém chuyén hda da bu trir
2. Diéngiadi :Ha Kali mau (|K*)
Ha Natri mau (|Na*)
Ha clorua mau (|CI")
3. Diéu tri: Bu dich va diéu chinh dién giai

Noén lam méat H* trong dich vi. Pap ting binh thuong cta than ting
thai HCOs- d€ duy tri can béng kiém toan. Vay tai sao khong cé hién
twong dé 6 ca nay?

Li do la n6n kéo dai khién méat dich, Na*, K* va Cl~. Trong tinh huéng
nay, muc tiéu trong tam ctia than la gitt mudi va nudc.

Dudi tac dung ctia hormon aldosteron, Na* dugc téi hap thu bang
cach thai K* hodc H*. Néu K*nhiéu, H* sé mit it nh4t. Néu K* cling
thép, thi ca hai sé m4t nhiéu (ndng thém ca tinh trang kiém mau va

kali mau thép).

Giam CI' ciing han ché thai HCOs- d€ dam bao trung hoa dién tich
trong mau.

Vi thé & ca nay, bu dich — dién giai tinh mach s€ cho phép than thai
duoc nhiéu HCOs hon va diéu chinh tinh trang kiém méu nay.
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CASE 27

1. a) Suy giam hé hép type 2 — nhe (dap (rng bu trur)
b) Kiém chuyén hoa — bu trir mét phan

2. Th&p hon

3. Hep mén vj

Hep mén vi bam sinh do phi dai da day trong 6 tuan dau doi. Nut
thit nay ddy dich gitta da day va ta trang, dan dén nédn vot va khéng
thé hap thu dinh dudng.

Nhu & Case 26, noén kéo dai lam mat H* ro rét, khoi dau cho qua
trinh kiém chuyén héa. Mot [an nira tinh trang nay duoc duy tri do
dich két hop, Na*, Cl, K*, mét dich can tro than tiét HCOs'. Tuy
nhién, ¢ ca nay, c¢6 hai nguyén nhan dan dén kitm mau nang.

Tht nh4t, kiém chuyén héa ning hon. Diéu nay chu yéu la do thoi
gian n6n nhiéu hon ciing nhu vi tic nghén gitta da day va t4 trang
ngdn ngtra HCOs tir t4 trang mat trong khi non.

Thtt hai, ¢6 xay ra bu trit hé hép t6i thi€u. V6i tinh trang kiém méau
nang, ta c6 thé du doan PaCO: ting cao. Co ché nay c6 thé giai
thich bang tinh trang qudy khéc ctia tré - da kich thich thém trung
khu ho hédp lam giam phan ting bu trit (toan ho hép tién phat mae
do nhe).
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CASE 28

1. a) Suy giam ho hép type 2 da dugc bu trir man tinh
b) Kiém chuyén héda tién phat, dugc kitm ho hép tién phat bu trir
mét phan, téng thé 1a kim mau nhe.

2. B6 sung Kali hodc dung cac loi tiéu gitr Kali.
Bénh nhén ¢6 suy ho hédp type 2 man tinh do COPD nédng. Ban dau,
ta nghi HCOs ting d€ bu trit chuyén héa cho toan ho hdp. Tuy
nhién, tong thé€ la tinh trang kiém mau, goi y nhiém kiém chuyén
héa tién phat. Hon nita, giai thich hop li nhat la kali mau thap do
dung loi tiéu tich cyre. Na* dugc tai hap thu 6 6ng leon xa, bang
cach thai K* hodc H*. Khi K* giam, nhiéu H* tiét ra trong nudc tiéu
hon, két qua la lam tiang twong ting HCOs . Toan chuyén hoa ¢6
thé khong gay hau qua nguy hiém nhung c6 thé€ diéu chinh béng
bd sung kali hodc thém loi ti€u gitr kali nhw spironolactone hay
amilorine.
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CASE 29

1. a) DAu hiéu suy giam hé hép type 1 nang
b) Can béng kiém toan binh thuong
2. Day la miu mau tinh mach.

Két qua khi mau goi y tinh trang thiéu oxy mau néng, nguy kich, tuy
nhién lam sang lai tot, triéu chiing nhe va khéng ¢6 ddu hiéu cua ton
thwong ho hdp. Hon nita, c6 chénh léch déng ké gitta SO2 do bang
SpO2 (99%) va tinh trén khi mau (74%). Li do 1a mau mau duoc 14y tir
tinh mach. Nén lam lai khi mau déng mach.

Trudc khi danh gid PaO2 can dam bao mau méau dugc 1y tir dong
mach. Nhu da trinh bay ¢ phén co s, khi 1ay mau, mau khong tu ddy
pittong va khong nay theo mach nhiéu kha nang 1a dang 18y tir tinh
mach.
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CASE 30

1. a) Trao déi khi binh thwdng

b) Can béng kiém toan binh thudng
2. Chénh ap A - a gradient: 1.9 kPa/15 mmHg (binh thud'ng)
3. Can chi dinh thém dé loai trir tAc mach phéi.

Chuing t6i cho case nay dé nhéc cac ban vé han ché ctia khi mau va
tdm quan trong ctia bénh canh 1am sang. K&t qua khi mdu ca nay gan
nhu binh thuong, nhung bénh nhan thi c6 nguy co cao tic mach
phoi, sau phéu thuat thay khop g6i, lai nam bt déng sau mé. Hon
nita, bénh nhan d6t ngdt dau nguwee, kho thé, nhip nhanh va khong
thé giai thich triéu ching vdi cac tham do ban dau.

K&t qua suy giam oxy héa ludn c6 gia tri trong chdn doan tic mach
phéi nhung khong bao gio duoc loai trit néu khi mau binh thwong.
Bénh nhéan nay can dugc chup phim phtt hop (vi du nhu scan théng
khi — twéi mau hodc chup mach cit 16p phéi) d€ xac chan.

Chénh ap A — a = PAo, — Pao,
{(0.21x93.8)-(4.9x1.2)}-12.1

13.9-12.1

=1.8 kPa (binh thud'ng =< 2.6 kPa)
HAY

{(0.21x 713) - (37 x1.2)} - 91

106 - 91

=15 mmHg (binh thudng <20 mmHg)

156



Thuat ngtr

Dé thudn tién cho tra citu, ciing nhw thudn tién
cho hoc tir, nhom dich xin giit nguyén phin nay.

D&'tra civu, cdc ban tra bang tir goc tidng Anh.

S6'trang in nghiéng la cdc trang thugc
muc Ca minh hoa.

S6 trang voi chit “f” tiee Hinh,
‘t’ la Bang, va ‘b’ 1a cac Box.

A-a gradient 25b, 64b, 124-125,
124t-125t, 156, 156f
ABG. see Arterial blood gas (ABG)
Acid-base balance 26-34
in blood 3
blood pH, normal 26
importance of 27, 27f
in kidneys 296
maintaining 28
equation for 29
normal 30, 31f, 124-125, 124+-125t¢,
155-156
status 62f-63f
interpretation of 62
see also pH
Acid-base balance disorders 36-46
Acid-base disturbances 30
compensated 32, 33f
metabolic, in acute decompensated
heart failure, with pulmonary
oedema 140
mixed 34, 35f
uncompensated 30, 31f Acid-
base nomogram 34, 35
Acidaemia, severe 36, 92-95, 92f,
93t-95t, 100-101, 144

in acute decompensated heart
failure, with pulmonary
oedema 141
Acidity 26
Acidosis 26
acid-base status and 62f-63f
see also Metabolic acidosis; Mixed
respiratory and metabolic
acidosis; Respiratory acidosis
Acids 26
metabolic 36
Acute decompensated heart
failure, with pulmonary
oedema 140
Acute respiratory distress syndrome
114-115, 151
Adrenal insufficiency 110-111,
110+-111¢, 149
Alkalaemia, in chronic obstructive
pulmonary disease 120-121,
120t-121¢
Alkalinity 26
Alkalosis 26
acid-base status and 62f-63f
see also Metabolic alkalosis;
Respiratory alkalosis
Allen test, modified 50, 51f
Alveolar-capillary membrane 4
partial pressures at 5
Alveolar gas equation, simplified
64b
Alveolar ventilation 6, 7f
and Pao; 12-16, 13f
Alveoli 4
Anaemia 96-97, 96f, 96t-97t, 142
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Index

Anaerobic metabolism 40
Analysis, arterial blood gas 3
Anatomy, respiratory 4f
Anion gap 43b
explained 390
in metabolic acidosis 370, 38, 62,
100-101, 104-105, 146
severe 102-103, 114-115,
144-145, 151
in salicylate poisoning 106-107, 147
Arterial blood gas (ABG)
analysis 1-3
in practice (case studies) 65-125
supplemental oxygen and 16
see also Sampling
common values for 57-59
in diagnosis 54, 55b
in illness severity 54
interpretation of 60-62, 60b, 60t,
61f-63f
in treatment guidance and
monitoring 55, 55b
Arterial blood sample 53b
Aspiration pneumonia 80-81, 80f,
80t-81t, 134
Aspirin (salicylate) poisoning
106-107, 106t-107t, 147
Assessment of illness severity, ABG
in 54
clinical scenarios 550
Asthma, life-threatening 86-87, 86f,
86t-87t, 137
Atmospheric pressure 5b

Base 26
Base excess (BE)
assessment of illness severity 54
common values for 58
in metabolic acidosis 36
Bicarbonate (HCOs)
in acid-base balance 28-29
actual (plasma) (HCOsact) 58
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in chronic hypercapnia 22
in diagnosis 54
in hyperventilation 24
in metabolic acidosis 28, 36
in metabolic alkalosis 30, 38
in respiratory impairment 22, 23¢,
25t
standard (HCO:sst) 58
Blood samples
obtaining 56
venous vs. arterial blood 56,
122-123, 122t-123t, 155
Buffer 26

Calcium concentration, plasma
ionised (iCa)
common values for 59
low 88-89, 88t-89t, 114-115, 138,
151
Capillaries 4
Carbon dioxide (CO)
effect of shunt on 15/
elimination of 6
and alveolar ventilation 13
in pulmonary gas exchange 4
Carbon dioxide partial pressure
(Pco») 28
in air 5
in arterial blood (Paco») 5-6, 57
common values for 57, 57f
in diagnosis 54
in H* ion removal 28
increased 6
in metabolic alkalosis 44
in mixed respiratory and
metabolic acidosis 46
receptors of 6
in respiratory acidosis/alkalosis
46
in respiratory impairment 231,
25t
V/Qmismatch and 14



common values 57, 57f
rising 94-95
Carbon monoxide poisoning 90-91,
90f, 91t, 139
Cardiac arrest 112-113, 112f, 113t, 150
Chloride ions (CI)
in acid-base balance 29
in metabolic alkalosis 38
plasma concentration of, common
values for 59
Chronic obstructive pulmonary
disease 74-75, 74f, 74t-75t,
82-83, 82t-83t, 120-121,
120t-121t, 131, 135
CI” ions. see Chloride ions (CI")
Compensation 32
full 32, 33f
metabolic vs. respiratory 62
partial 32, 33f
predicting 34b

Diabetes
type 1 100-101, 100t-101t
type 2 68, 128
Diabetic ketoacidosis (DKA) 32, 38,
42, 100-101, 100t-101t, 144
diagnostic criteria and severity
indicators for 43b
Diagnosis, ABG in 54, 55b
Disorders of acid-base balance 36-46
Disorders of gas exchange 18-25, 25¢
summary of 25
Diuretic drugs, and acid-base
balance 44
DKA. see Diabetic ketoacidosis
(DKA)

Electrolyte replacement therapy 152
Endotracheal intubation 160
Equipment, for ABG sampling 48

Index

Exhaled gas
composition during respiration
cycle 13f
effect of shunting 15/

Face mask, for oxygen delivery 16b,
17f

Fio». see Fraction of inspired oxygen
(Fioo)

Fluid replacement therapy 152

Fraction of inspired oxygen (Fioz) 16

Gas exchange
arterial blood gas analysis and 3
disorders of 18-25, 25¢
summary of 25
pulmonary
assessment of 60, 60b, 60f, 61f
basics of 4-16
definition of 4
Glucose, fasting, plasma
concentration of, common
values for 59

H" ions. see Hydrogen ions (H")
Haemoglobin (Hb) 8, 9f
concentration
increase with transfusion/iron
supplements 97, 142
plasma, common values for 58
maximally saturated 10
Haemoglobin oxygen saturation
(So02) 8, 9f
in arterial blood (Sa0,) 57-58, 57f
appearing normal 139
falsely high 91
V/Q mismatch and 14
common values for 57-58, 57f
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HCO:. see Bicarbonate (HCO:)
Hydrogen ions (H*)
common values for 57
in diagnosis 54
generation 28
in pH 27
removal 28
renal (metabolic mechanisms)
28
respiratory mechanisms 28
Hypercapnia 6
assessment of severity of 60b
chronic vs. acute 7b
clinical signs of 23b
in obesity 128
in respiratory impairment 22
Hyperchloraemic acidosis 104-105,
146
Hyperglycaemia 43b
Hyperventilation 12, 14, 24, 66-67,
66t-67t, 127
in adrenal insufficiency 110-111,
110t-111t, 149
causes of 24t
in diabetic ketoacidosis 100-101,
100t-101t, 144
diagnosis of 54
in mesenteric ischaemia 98-99,
99t, 143
in metabolic acidosis 36
in methanol poisoning 102-103,
102f, 103t, 145
psychogenic 24, 88-89, 88t-89t, 138
in renal tubular acidosis 104-105,
104f, 105t, 146
in salicylate poisoning 106-107,
106t-107t, 147
in sepsis 108-109, 108f, 109t, 148
Hyperventilation syndrome 46
Hyponatraemia 110-111, 110t-111t,
149
Hypoxaemia 112-113, 150
in anaemia 96-97, 96f, 96t-97t
assessment of severity of 60t
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definition of 18
secondary to anaemia 142
severe 90-91, 90f, 91t, 139
Hypoxia 18, 19f
Hypoxic drive 7b, 131
in respiratory impairment 22

Impaired oxygenation 18
Inadequate oxygenation 18
Inhaled gas
composition during respiration
cycle 13f
effect of shunting 15f
Fio; and 16
Interpretation of ABGs 60-62, 60b,
60t, 61f-63f

K* ions. see Potassium ions (K*)
Ketoacidosis
diabetic 38, 42
forms of 42
Ketonaemia 43b
Ketones 42
Kidneys
balancing acts in 29b
and metabolic alkalosis 44
removal of hydrogen ions
and 28
in renal tubular acidosis, type 1
104-105, 104f, 105t, 146
Kussmaul respiration 36

Lactate
common values for 58
elevated, in sepsis 108-109, 108f,
109t, 148
Lactic acidosis 38, 40, 41f, 92-93, 92f,
93t



in acute pancreatitis 114-115, 114f,
115t, 151

in cardiac arrest 112-113, 112f,
113t, 150

in mesenteric ischaemia 98-99,
99t, 143

in sepsis 108-109, 108f, 109t, 148

Local anaesthetic, for arterial

sampling 53b

Mesenteric ischaemia 98-99, 99¢,
143
Metabolic acidosis 30, 36, 37b, 43b

in acute pancreatitis 114-115, 114f,
115t, 151

in adrenal insufficiency 110-111,
110t-111t, 149

anion gap in 37b, 38, 62

in carbon monoxide poisoning 139

compensated 32, 33f

definition of 36

in diabetic ketoacidosis 100-101,
100t-101t, 144

diagnosis of 54

hyperventilation in 24

in mesenteric ischaemia 98-99,
99t, 143

in methanol poisoning 102-103,
102f, 103t, 145

mixed with respiratory acidosis
46, 140

mixed with respiratory alkalosis
80-81, 106-107, 134, 147

in pulmonary oedema 92-93, 92f,
93t

in renal tubular acidosis 104-105,
104f, 105t, 146

respiration in 36

in salicylate poisoning 106-107,
106t-107t, 147

in sepsis 108-109, 108f, 109t, 148

severity of 36

Index

Metabolic alkalosis 30, 44, 45b
in carbon monoxide poisoning
90-91
in chronic type 2 respiratory
impairment 154
definition of 44
diagnosis of 54
in pyloric stenosis 153
with vomiting 116-117, 116t-117t,
152-153
Metformin, causing lactic acidosis
40
Methanol poisoning 102-103, 102f,
103t, 145
Mixed respiratory and metabolic
acidosis 35f, 46
Modified Allen test 50, 51f

Na* ions. see Sodium ions (Na*)
Nasal prongs 16b, 17f

O: dissociation curve, in respiratory
impairment 20
Obesity 68-69, 68f, 69t, 128
Opioid toxicity 72-73, 72f, 72t-73t,
130
Oxygen (O2)
concentration in inspired air (Fioz)
16
delivery devices for 16b, 17f
effect of shunt on 15f
in pulmonary gas exchange 4
see also Supplemental oxygen
Oxygen partial pressure (Po2) 5
in air 5
in arterial blood (Pao,) 5, 57, 57f
alveolar ventilation and 12-16,
13f
common values for 57
in diagnosis 54



Index

in mixed respiratory and
metabolic acidosis 46
in oxyhaemoglobin dissociation
10
receptors of 7b
in respiratory impairment 20,
25t
V/ Qmismatch and 14
common values for 57, 57f
in oxyhaemoglobin dissociation
10, 11f
Oxygenation 8
and alveolar ventilation 13
fraction of inspired oxygen and 16
impaired vs. inadequate 18
Oxyhaemoglobin dissociation curve
10-11, 11f

Paco.. see Carbon dioxide partial
pressure, in arterial blood
Pancreatitis, acute 114-115, 114f,
115t, 151
Paos. see Oxygen partial pressure, in
arterial blood
Partial pressures 5
see also Carbon dioxide partial
pressure; Oxygen partial
pressure
Pco,. see Carbon dioxide partial
pressure
pH 27b
blood
common values for 57
in diagnosis 54
normal 26
derangement 34
in respiratory impairment 23f
scale 27f
see also Acid-base balance
Pickwickian syndrome 128
Pneumonia, aspiration 80-81, 80f,
80t-81t, 134
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Po». see Oxygen partial pressure
Positioning, of wrist, in ABG
sampling 50, 53f
Potassium ions (K*)
in metabolic alkalosis 44
plasma concentration of, common
values for 58-59
Potassium-sparing diuretics 154
in chronic obstructive pulmonary
disease 120-121, 120t-121t
Potassium supplementation 154
in chronic obstructive pulmonary
disease 120-121, 120t-121t
Profound acidaemia 36
Psychogenic hyperventilation 24,
88-89, 88t-89t, 138
Pulmonary embolism 70-71, 70t-71t,
124-125, 124t-125t, 129, 129f,
156
Pulmonary gas exchange
assessment of 60, 60b, 60f, 61f
basics of 4-16
definition of 4
Pulmonary oedema 92-93, 92f,
93t
Pulse oximetry 8b, 67, 127
Pyloric stenosis 118-119, 119t, 153

Radial artery sampling 50
local anaesthetic 53b
wrist position 53f
Renal mechanisms
hydrogen ion removal and 28
in metabolic alkalosis 44
Renal tubular acidosis, type 1
104-105, 104f, 105t, 146
Respiration, Kussmaul 36
Respiratory acidosis 30, 46, 47b
acute vs. chronic 47b
in chronic obstructive pulmonary
disease 82-83, 82t-83t, 132,
135



mixed with metabolic acidosis 46,
140
in opioid toxicity 72-73, 72f, 72t~
73t, 130
in pulmonary oedema 92-93, 92f,
93t
in type 2 diabetes 68-69, 68f, 69t,
128
Respiratory alkalosis 30, 46
in anaemia 96-97, 96f, 96t-97t, 142
in aspiration pneumonia 80-81,
80f, 80t-81t, 134
compensatory 32
mixed with metabolic acidosis
80-81, 134
in psychogenic hyperventilation
138
in pulmonary embolism 70-71,
70t-71t, 129
uncompensated 66-67, 66t-67t,
127
Respiratory anatomy 4f
Respiratory centre 6
Respiratory compensation 44
see also Compensation
Respiratory impairment (RI)
diagnosis of 54
see also Type 1 respiratory
impairment; Type 2
respiratory impairment
Respiratory system, hydrogen ion
removal and 28
RI. see Respiratory impairment

Salicylate (aspirin) poisoning
106-107, 106t-107t, 147
Sampling, ABG
after sampling 52
contraindications to 49b
radial artery 50, 51f, 53f
before sampling 48
sites for 48, 49f

Index

technique 48-52
equipment 48
local anaesthetic 530
wrist position 50, 53f
venous or arterial blood 53b
Sepsis 108-109, 108f, 109t, 148
Shock 40b
Shunting 14, 15f
Sodium ions (Na*)
in acid-base balance 29
in metabolic acidosis 110-111,
149
in metabolic alkalosis 44
plasma concentration of, common
values for 58
Stroke 80-81, 80f, 80t-81t, 134
Supplemental oxygen 131
ABG analysis and 16
caution with 83-84, 135-136
in chronic obstructive pulmonary
disease 131, 133
in respiratory impairment 22
in type 1 respiratory impairment
67,75, 77-79, 79t, 127, 131
in type 2 respiratory impairment
132

Treatment guidance and monitoring,
ABG in 55, 55b
Type 1 respiratory impairment 20,
66-67, 66t-67t, 127
in acute pancreatitis 114-115, 114f,
115t, 151
in aspiration pneumonia 80-81,
80f, 80t-81t, 134
assessment of severity of 20, 21¢
in asthma 86-87, 86f, 86t-87t,
137
causes of 21b
in chronic obstructive pulmonary
disease 74-75, 74f, 74t-75t,
78-79, 79t, 133
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Index

markers 21

in pulmonary embolism 70-71,
70t-71t, 129

treatment of 20

Type 2 respiratory impairment 22

ABG in 23t

in acute decompensated heart
failure, with pulmonary
oedema 140-141

acute-on-chronic 84-85, 84f,
84t-85t, 136

causes of 23b

chronic 154

in chronic obstructive pulmonary
disease 76-77, 76t-77t, 82-83,
82t-83t, 120-121, 120t-121t,
132, 135

in opioid toxicity 72-73, 72f, 72t-
73t, 130

in pulmonary oedema 92-95, 92f,
93t-95t

in pyloric stenosis 153

treatment of 22

in type 2 diabetes 68-69, 68f, 69t,
128

with vomiting 116-117, 116t-117t,
152

Venous blood gas analysis 56
Venous blood samples 53b
inadvertent 122-123, 122+-123t, 155
Ventilation, alveolar 6, 7f
and Pao; 12-16, 13f
Ventilation/ perfusion mismatch
(V/Q mismatch) 14
in respiratory impairment 20
Ventilatory support
in acute decompensated heart
failure, with pulmonary
oedema 141
for pulmonary oedema 94-95, 94t
95t
Vomiting 116-117, 116t-117t, 152
and acid-base balance 44, 45f
in pyloric stenosis 153
V/Qmismatch. see Ventilation/
perfusion mismatch (V/Q
mismatch)

Wrist, position of, in ABG sampling
50, 53f

Moi y kién g6p v va chia sé xin giri vé email: sondt.gmc@gmail.com.
Cic sin pham dich dwoc cdp nhit chinh thitc tai website:

sonetal.wordpress.com/abg
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