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pH trong mai trudng

® pH = -log [H*],

e Thay ddi tir 0 — 14

e [H*] cao, dung dich la acid; pH < 7

e [H*] thap, dung dich la base ; pH > 7

pH trong cg thé

e pH dich ngoai bao = 7.4 = [H*] = 40
nmol/I

® pH mau = 7.35 — 7.45
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pH of arterial blood

Normal pH range

Acidosis Alkalosis

7.35 7.45

I
Survival range




Vai tro hé dém

1. Hé thong dém...

C6 kha néng 18y di H* hoac giai phong H*
Cac hé dém cua huyét tuong (hé dém
Bicarbonate, albumine, sulfate)

Cac hé dém cua khu vuc trong té bao
(proteine, phosphate, hemoglobine).



Hé dém Bicarbonate

¢ Sodium Bicarbonate (NaHCO;)/carbonic
acid (H,CO,)

HCl + NaHCO, « H,CO, + NaCl
H2CO3 — COZ‘ + HzO



Vai tro cua phoi?

e Thai trir CO,

¢ Manh, nhanh nhung chi vOi
acid bay hai

e Khong co hiéu qua vdi cac
acid co dinh nhu acid lactic

® COZ + HzO < H2CO3 <
H* + HCO5




Vai tro cua than?

e Duy tri “kho” bicarbonate
cua co thé

e Tai hap thu 99,9% HCO;

e Thai tru acid:
phosphoric, muoi
amionum

Pelvis




Vai tro cua than?

e Diéu hoa pH manh va 6n dinh

nhat

® Dép Crng Chém 12- 24 glb’ Renal artery

Pelvis

e Suy than, mat can bang pH  [REEAL

Ureter — | [
v




Xét nghiém khi mau - ABG?

Giup chan doan va
theo ddi xtr tri cac roi
loan toan — kieém, dién
giai.

Panh gia tinh trang

thiéu oxy




VRGREVANED

e DM quay: BN ngtra ban tay, dudi nhe cd tay.
Vi tri chich khoang 1.3- 2.5 cm trén nép gap
co tay. )
PM canh tay: BN ngua ban tay, khuyu duoi.
Vi tri chich hai cao han nép gap khuyu.

PM dui: BN nam, chan duoi thang.
Chich tai nép lan ben.



Luu y

® Trang Heparin

* V6 khuan

e Test Allen khi choc DM quay
e Khong dé khi trong bom tiém
e GUi ngay sau khi lay

e Kem thong s6 T9, FiO2, Hb



Nhiém toan chuyén hda

° Dinh nghia: Giam pH do ha HCO;
°* pH< 7,35

°* HCO5 <23 mmol/l
e PaCO, < 40 mmHg



Nhiém toan c/héa- Nguyén nhan

® Tang luogng ion H*

- Ngoai sinh:

+ Cung cap qua nhiéu ion H*

+ Cac trudng hgp nhiém doc

- NOi sinh:

+ Do dai thao duong, thi€u insulin

+ Toan ceton do rugu va do nhin doi.

+ Toan lactic: Thi€u oxy hoac tang san xuat lactate
¢ Mat Bicarbonate

- Qua than: Bénh ong than, viem than ké

- Qua dudng tiéu hoa: Ia chdy, do mat, ruét, tuy,



Toan CH - Lam sang

e Thé nhanh, khé thé kiéu Kussmaul hodc
Cheyne - Stokes.

e ROi loan vy thurc.

® ROI loan nhip tim: tang K*

e Suy tuan hoan va it dap Ung vdi thuoc co
mach

¢ ROi loan vi tuan hoan va roi loan dong mau.



Toan CH - biéu tri

e Dieu tri nguyén nhan
— Dung insulin khi bi nhiém toan ceton
— Diéu trj soc.
— Tang thai cac chat doc qua dudng than

— biéu tri do mat, ia chay



Toan CH - biéu tri

e Piéu tri triéu chirng

e Bicarbonate Natri 1,4%:; 4,2%:; 8,4%

+ pH < 7,15 va HCO;- < 8mmol/l hoac tang K* mau
+ Muc dich: 15 < HCO3- < 20 mmol/Il

e SO luogng can bu: (15 - HCO; do dugc) x P x 0,5

e Pieu chinh K* mau: Bu K* néu <3,5



Nhiém kiém chuyén héa

e Pinh nghia: Tang pH do tang HCO;-
. pH > 7,45

. HCO3 > 27 mmol/I

. PaCO, > 40 mmHg



Kiém CH — Nguyén nhan

1. Do tang cung cap

e SU dung HCO; qua tieu hoa hoac ducng TM.

2. Than giir HCO;-

3. MatH*
— Qua tieu hoa: Non, hut dich, do tieu hoa cao
— Qua duong than:
+ HC tang Aldosteron nguyén phat, thir phat
+ Dung thudc Igi tiéu: Furosemide, dan xuéat

Thiazidique.

e R&i loan hon hdp véi ting HCO,, giam CI-, K* va

Na*t.



Kiém CH - Lam sang

e Ngoai cac tr/ching vé roi loan ho hap, khong co
cac tr/chi’ng dac hiéu.

e Cac tr/chung lien quan dén nguyén nhan (roi

oan tieu hoa, ndn, budn ndn) hoac do cac roi

oan két hop (can tetani, tang kich thich than

Kinh cg, loan nhip tim).

e Thudng kiém chuyén hda hay xay ra trong bénh
canh roi loan phuc tap.



Kiém CH - Diéu tri

e Piéu tri nguyén nhan (dung thudc Igi tiéu,
cung cap nhiéu kieEm, ndn mura).

e Dieu chinh thieu Na*, thieu CI, thieu K+ co
thé dung dung dich NaCl hodc dung dich
KCI.

e | uu y khi bu Kali két hgp trong dieu chinh
kiém chuyén hoa



Nhiém toan ho hap

e Pinh nghia
. Ha pH do tang PaCO2
. Do suy ho hap hoac tang san xuat CO2
e Chan doan
. pH< 7,35
. PaCO2 > 45 mmHg
. HCO3-
. Cap: Binh thuong hoac tang nhe
. Man : > 28 mmol/I



Toan HH - Lam sang

e Biéu hién tinh trang giam thdong khi phé
nang: Luu lugng thd va tan so thd giam

e Tang nhip tim, tang huyéet ap do tang tiéet
catecholamine

¢ Gian mach, do da, tang tiét mo hoi do
tang CO, mau.



Toan HH — Diéu tri

e Piéu tri nguyén nhan
e Thong khi nhan tao khi suy ho hap nang.

e Cac diéu tri ho trg khac: Gidm dau, thudc

gian phé quan, long dam.



Kiém ho hap

¢ Pinh nghia
. Tang pH do giam PaCoO,
. Tang thong khi phé nang
e Chan doan
. pH > 7,45
. PaCO02 < 35 mmHg
. HCO;"
. Cap: Binh thuong hoac giam nhe
. Man : < 23 mmol/I



Kiém ho hap

Nguyén nhan

e Do tang thong khi nhu' trong thé may

e CA nguon goc tir TKTW: Kich thich dau, lo lang,
ngo doc Aspirin, ViEm nao.

e Giam oxy mo: Khi Ién cao, roi loan khuyéch tan
phé nang - mach mau (phu, xa hda),

e Cac nguyén nhan khac: biéu chinh qua nhanh
toan chuyén hda.



Kiém ho hap

Lam sang

e Pau dau, chong mat, roi loan y thuc.

biéu tri

e Pieu tri kiem ho hap thucng lien quan dén
nguyén nhan thong khi: Chinh may thg,
diéu tri nhiém doc.



Phan tich khi mau



Cac gia tri binh thuong

Thong so
pH
PaCO2
Pa02
Sa02
HCO3
SBC
tCO2
ABE (BBE)
SBE (BEecf)
AaDO2 (¥)

Két qua binh thwong
7,35-7,45(7,38—-742)

Ghi chu

35 - 45 mmHg (38-42mmHg) Ap suét phan cia CO2 trong mau

80 - 100 mmHg
94 - 100%

22 - 26 mEq/l

22 - 26 mEq/I

24 - 28 mEq/I

-2 - +2 mEg/l

-2 - +2 mEg/l
<10 - 60 mmHg

Ap suét phan ciia 02 trong mau

Do bao hoa O2 cua Hb trong mau
Nong d6 HCO3 trong huyét twrong
Nong d6 HCO3 trong diéu kién chuan
Nong d toan phan ciia CO2

Kiém du trong mau

Kiém du trong dich ngoai bao

Khuynh ap 02 phé nang va méu DM



A. Panh gia tinh trang oxy

Phén loai Pa0, o ngwai lon

Phén loai

Pal, (mmHg)

Tang Oxy mau

>100)

Oxy nmu binh thuong 80 - 100

T neu JXy mau nhe 60 =79

Thieu Oxy mdu trung binh 45-3Y

Thieu Oxy mdu nang <45

e Pa02 phu thudc FiO2




Panh gia tinh trang oxy

AaDPO02 = P(A-a) = PA02-Pa02 = 10—-20 mmHg
PAO2= (PB- PH20) x FiO2 — PaCO2/ R
AaDPO2 tang chiing to gidam oxy mau do phoi

e Pa02/Fi02 >400 Binh thuGng
e 200-399: ARDS nhe
e 100 — 200: ARDS vua
e < 100: ARDS nang



B. Banh gia tinh trang toan kiém



Phucng trinh Henderson-Hasselbach
e pH = pK; + log([HCO5]/0.03xpCO,)
epH = 6.1 + log([HCO57]/0.03xpCO,)

¢ pH ~ HCO3_/PaC02



Nguyén tac bu trur

Roi loan kiém toan Thay doi chinh (nguyén phit) Thay d6i phu thudc
Toan ho hap cap PaCO2 T 10 mmHg pH ¥ 0.08, HCO,; T'1
(<12-24h)

Toan hé hiap man PaCO2 T 10 mmHg pH{ 0.03, HCO, T4
(3 - 5 ngay)

Kiém ho hap cap PaCO2 | 10 mmHg pH T 0.08, HCO, 4 2
(<12h)

Kiém hé hap man PaCO2 4 10 mmHg pH T 0.03, HCO, 4 4
(1 - 2 ngay)

Toan chuyén hoa HCO; ¥ 1 mmol/L .PaCO2 4 1-1,5(1,3)
. PaCO2 = 1,5 x HCO; do dugc
+ (8 + 2) (CT. Winter)

Kiém chuyén hoa HCO, T 1 mmol/L PaCO2 T 0,25-1 (0,7)
Anion gap Na*® - (HCO; + CI) 1 12 mmol/l
HCO; diéu chinh HCO; do duogc + (anion gap - 12) 24 £2




Xem pH

@ Acidosis

Alkalosis

¢ Normal

Mixed
" disorder




Panh gia muc do pH
Phén loai mite 3 nang ctia roi loan thang bang kiem - toan
<I.A Toan hoa mau ning
Toan hoa mau trung binh
Toan hoa mau nhe

Binh thuwong

Kiem hoa mau nhe

Kiem hoa mdu trung binh
Kiém hoa mau ndng




Bwoc 2 : Ro1 loan ho hap hay chuyén hoa ?

pH ting pH binh thwong ~ pH giam
PCO?2 ting Kiémchuyénhda  Toankiémhonhop  Toan ho hap
PCO2 binh thudng Kiémchuyénhoa  Binh thuong Toan chuyén hoa
PCO2 gidm Kiém ho hip Toan kiém hon hop ~ Toan chuyén héa
— Neu roi loan chuyén héa:
- BE < -2 toan chuyén hoa




* Bwdrc 3 : Néu roi loan ho hap, xac dinh cap hay mén?
— Toan ho hap: 2 OpH/APaCO2?
+ <0,003: Kém kiém chuyén hoa
+ 0,003: Roi loan ho hap mén.
* 0,003 - 0,008: RLHH cﬁp/mén.
+ 0,008: RLHH cép.
+ >(,008: Kém TCH.

— Kiém ho hap: 2 OpH/APaC02?
+ <0,003: Kém toan chuyén hoa
+ 0,003: Roi loan ho hap mén.
+ 0,003 - 0,008: RLHH cap/mn.
+ 0,008: RLHH cép.
+ >0,008: Kém KCH.




Budérc 4: Néu RLCH = Hé ho hap bu trir?
— Toan chuyén héa: PaCO2 dy dodin = 1,5HCO3 +8 + 2
* PaCO2 du doan = PaCO2 do: TCH

* PaCO2 du doan > PaCO2 do: KHH di kem
* PaCO2 du doan < PaCO2 do: THH kem.

— Kiém chuyén hoa: PaCc02 di doin =0,7HCO3 +20 £ 1,5

* PaCO2 ¢
* PaCO2 ¢

i doan = PaCO2 do: KCH
ur doan > PaCO2 do: KHH di kem.

* PaCO?2 ¢

i doan < PaCO2 do: THH kem.




eBuGC 5

e Nhiém toan CH cd anion gap khoéng?

® (Nat+ K*) - (Cl+ HCO5; ) = Anion Gap = 12 - 16
e AG Binh thudng:

(mat HCO3, tang CI) — Tiéu chay, Igi tiéu
e AG cao: AG >15, Tang acid co dinh

Albumin giam 1g/dl lam anion gap giam 2.5 mEq/L.
AG hiéu chinh= AG + [2.5 x (4.5 - Albumin bénh nhan)].



BudGc 6. Toan chuyén hoda tang
AG dan thuan hay phoi hgp

* Néu A AG = A HC03: TCH don thuan

e Néu A AG < A HCO03: TCH tang AG +
TCH do mat HCO3

e Neu A AG > A HCO3: TCH tang AG +
kiém chuyén hoa



3. Toan chuyén héa tang Anion Gap don thuan:
Tri s0 anion gap téng bao nhiéu thi tri s6 HCO,
sé& giam bay nhiéu.
Anion Gap= HCO, (A Anion Gap/ AHCO, # 1)
Vi du: Na 140, CI 105, HCO, 6,
Anion gap= 140- 6- 105= 29
A Anion Gap= 29- 12= 17.
AHCO,= 24- 6= 18
A Anion Gap/ AHCO,=17/18 # 1



CAU HOI?






