ROI LOAN CAN BANG KIEM TOAN

Th.S.BS Nguyén Thi Thanh

Muc ti€u hoc tip

1. Mo ta dudc sy diéu hoa cin bing kiém toan clia co thé trong diéu kién
sinh 1y va bénh Iy

2. Chéin dodn dugc cic rdi loan cAn biing kiém toan dya theo khi mau , ion
d6 va bénh st

3. Néu dudc nguyén nhan, co ch€ bu trir va bénh cdnh 1am sang cla cac roi
loan cAn bing kiém toan

4. Piéu tri dugc cic rdi loan cin bing kiém toan don thuan

I- SINH LY

Binh thudng pH mau dudgc duy tri & mic 7,37-7,43 d€ cho phép hoat dong t8i uu
clia cdc men t€ bao, y&u t& ddong mau va cdc protein co cd. Sy diéu hoa pH nhd cic
hé thdng dém trong va ngoai t&€ bao, va bu trir hd hap. Cdc tri sd kiém — toan binh
thudng cia mdau dong mach va tinh mach :

pH H* PCO» (mmHg) HCO3 ~ (mEq/L)
bdng mach 7,37-7,43 37-43 36-43 22-26
Tinh mach 7,32-7,38 42-48 42-50 23-27

A- Hé thong dém néi bao
1. Protein, hemoglobine va cdc phosphate hitu cd ¢6 vai tro dém ndi bao
2. Gan 50% c4c ion H' sinh ra do cdc acide khong bay hoi khué&ch tin vao trong
t€ bao trong vong vai phit hay vai gig d€ dugc dém bdi protein, xuong, cic
phosphate hitu co.
3. Acid carbonic HoCO3 dugc dém bén trong t€ bao nhd sy khit hemoglobine
trong hdng ciu .
B- Hé thong dém ngoai bao
Hé thong bicarbonate-acid carbonic
1. Trong dich ngoai bao, cac acid (acid v6 cd nhu acid chlohydric, sulfuric,
phosphoric, va acid hitu co nhu acid lactic, pyruvic, keto) phdi hgp vé6i natri
bibarbonate dé tao thanh mudi va acid carbonic HyCO3.



2. Acid carbonic sau d6 phan ly thanh nuéc va CO, , COy dugc phdi thdi ra
ngoai. Viludn cin bing véi CO» nén HyCO3 dugc goi 1a acid bay hdi. Phan
tng trén dudc thé hién qua phuong trinh :

CO7 + H)O <> H" + HCO3 -

3. Cdc anion ctia acid dugc thai qua thian cting v6i ion hydrogen va ammonium.
pH cia dich ngoai baodudc x4c dinh béi ti 1& clia chat kiém bicarbonate va
acid carbonic trong méu. 0] pH =74, ti 1€ nay la 20:1, theo phuong trinh
Hendersen- Hassenbalch :

pH=6,1 +1log (HCO3 )/ (PCO3 x 0,03).
Trong 1am sang, phuong trinh Kassirer-Bleich diing d€ tinh todn mot thanh
phin ctia hé thdng kiém toan khi bi€t hai thanh phan kia :
[H*] =24 x PCO» / [HCO3-].

4. Moi thay ddi cda PCOp hay HCO3 -~ s& lam thay d6i ti 1& nay va thay ddi pH.

5. Su b trix sinh 1y cdc thay ddi pH dé tranh qud toan hay kiém mdu. Nhu vay,
né€u HCO3 gidm s& lam gidm pH gy kich thich ting ho hip , 1am gidm pCOy
dé ting ti 1& va ting pH.

6. H»SO4va H3PO4 dugc sinh ra do di héa protein va oxid héa khong hoan toan
md va carbohydrate. Do ching khong cin bing v6i CO2 nén dugc goi la cac
acid khong bay hoi (nonvolatile acids). HyCO3 dugc tao ra do sy chuyén hod
oxid héa khong th€ dém dudc bing hé thdng bicarbonate-acid carbonic vi sy
k&t hgp gitta H* va HCO3 ~ lai tao ra HyCO3.

C6 hai loai rdi loan cAn bing kiém toan :

- Do nguyén nhan chuyén héa giy thay ddi lugng ion Ht hay OH- lam thay ddi
lugng bicarbonate trong plasma.

- Do nguyén nhan ho hap gy thay d6i PaCOy hay lugng HoCO3 trong mdu.

II- PHAN TiCH CAN BANG KIEM TOAN
ChAn dodn rdi loan cin bing kiém toan bing cich phin tich pH, PaCO»,
bicarbonate trong khi mdu dong mach , ion dd va bénh sf.
A- Toan hay kiém mdu . pH sé& cho bi€t rdi loan 13 toan hay kiém
1. pH < 7,35 1a toan mau
a. PaCO» > 44 mmHg 1a toan ho hip
b. HCO3 < 22 mmHg 1a toan chuyén héa
2. pH > 7,45 1a ki€ém méu
a. PaCO7 < 36 mm Hg 1a kiém ho6 hap



b. HCO3 > 26 mm Hg 1a kiém chuyén héa
B. Su bu tru
R&i loan toan kiém ban dau sé& dugc bu trir &€ diéu chinh pH vé gin binh thudng.
Su b trir qui mitc khdng x4y ra néu khong c6 c¢d ch€ tir ngoai tham gia. (Bdng 1)
1. Bu trif cho cdc r6i loan ban diu do chuyén héa 12 thay ddi ho hap (thay ddi
PaCO»)
2. Bl trif r8i loan ban dau do ho hap 1a thay ddi chuyén héa (thay d5i HCO3)
C- Céc réi loan chuyén héa
1. Dic diém
a. C6 sy thay d6i HCO3
b. pH va PaCO» thay ddi ciing chiéu .
c. Trong kiém chuyén héa, pH ting
d. Trong toan chuyén héa, pH gidm. L3 hdng anion (anion gap) cé thé binh
thudng hay ting tuy theo nguyén nhan gy rdi loan.
2. C4c roi loan hé hap kém theo.
a. Trong toan chuyén héa, PaCOy dy dodn = 1,5 x HCO3 + (8 +2)
b. Trong kiém chuyén héa, PaCOp du dodan = 0,7 x HCO3 + (20 = 1,5)
c. Néu PaCO» 16n hon du doén, c¢6 thé c6 kém toan ho hdp nguyén phit .
d. N&u PaCO» thap hon dy dodn, c6 thé c6 kém kiém hd hdp nguyén phit .
D- R&i loan hé hap
1. Dic diém
a. C6 sy thay ddi PaCO»
b. pH va PaCO» thay ddi ngudc chiéu
c. Trong toan h6 hap, pH < 7,40 va PaCO> > 40 mm Hg
- Trong toan hd hap cip chua bu , pH thay ddi 0,008 U cho mdi 1 mmHg
PaCO» thay ddi
- Trong toan hd hap man bu trir, pH thay d6i 0,003 U cho mdi 1 mmHg
PaCO» thay ddi.
d. Trong kiém h6 hap, pH > 7,45 va PaCOy < 40
- Trong ki€ém ho hap cAp chua bu, pH thay ddi 0,008 U cho mdi 1 mmHg

PaCO» thay ddi.
- Trong kiém ho hap min bu trir, pH thay ddi 0,017 U cho mdi 1 mmHg
PaCO».

2. Céc roi loan chuyén héa kém theo
a. Néu pH thay d6i thap hon mic tinh todn 13 c¢6 kém r&i loan toan chuyén
héa nguyén phit.
b. N&u pH thay ddi 16n hon sd tinh todn 13 kém kiém chuyén héa nguyén phat



E- Céc réiloan hdn hgp
Né&u pH méu binh thudng ma HCO3 va/hay PaCO7 bat thudng 1a ddu hiéu ¢6 rdi
loan hon hgp.

Bang 1 : Su bi trit dy kién trong réi loan kiém toan don thudn

R&iloan ban diu  Thay d6i Pép tng bu B trir dy ki€n

ban dau trit

Toan chuyénhéa | HCO3~ | PCO2 PCO2=1,5[HCO3 ~ |+8 2
Kiém chuyénhéa 1 HCO3- 1 PCO2 PCO2=7[HCO3 "] +20 = 1,5
Toan ho hap 1 PCO2 T HCO3 -

Cidp ApH=0,008(PCO2 — 40)

Min ApH= 0,003(PCO2 — 40)
Kiém ho hap | PCO2 L HCO3 -

Cap ApH = 0,008(40 — PCO2)

Min ApH = 0,017(40 — PCO2)

I1I- TOAN HO HAP (pH < 7,35 va PaCO3 > 45 mmHg)

Toan hd hap do ting PaCO» thit phdt do thong khi kém.

1. Co ché':

PCO2 ting lam ting H2CO3, gy gidm ti 1€ va giam pH.

2. Bu trir cap
Hé thdng dém noi t&€ bao 1am ting HCO3 ~ (1 mEq/L cho mdi 10 mm Hg CO2
ting thém). Néu HCO3 ~ ting trén 30 mEq/l gdi y c6 kiém chuyén héa.

3. Bu tri' man
Trong vong 2-3 ngay k€& , cdc mudi acid dugc thai qua than bing cich trao d6i
bicarbonate, nén lam ting ti 1€ va lam tidng pH. Qua trinh nay lam ting 3-4
mEq/l HCO3 ~ cho mdi 10 mmHg CO» ting thém.

4. Bénh cianh lAm sang thudng 12 bi€u hién clia thi€u oxy mdu va cic bénh
chinh , nhung ting CO7 don thuén ciing giy hon mé , ting 4p luc ndi so va
tdng tinh kich thich tim mach do ting ti€t catécholamine (nhip tim nhanh, din
mach, loan nhip that)

5. Nguyén nhan
- Do ting CO7 trong khi hit vio (6 nhiém khi quyén hay voi soda bi bdo hoa

khi gdy mé thé€ kin hay hu van thd ra)
- Do giédm thong khi phé€ nang



e Tic nghén dudng hd hap trén (hiu, thanh quin) va duéi (khi quan, phé&
quan)

e R&i loan trao ddi khi qua mang do bénh phé& quan -phdi : hoi chitng tic
nghén (syndrome obstructif) hay hdi ching hep (syndrome restrictif).

e R3i loan bom hd hap : mang sudn di dong, veo cot sdng, chén ép co
hoanh, tran khi mang phdi.

e Uc ché trung khu ho hép trung wong (ngd ddc barbituric, hon mé) hay liét
ho6 hap ngoai vi (sdt bai liét, hoi chitng Guilain Barré)

- Tang tao CO»p

e Ting chuyén héa, dinh dudng qua mtc.

e Nhiém triing

e SOt

e Da chin thuong

e Tang than nhiét 4c tinh

6. Piéu tri :

Diéu tri toan ho hip bao gdm loai bd nguyén nhan giy bénh (thudc phién,
thudc ddn cd) va cai thién thong khi ph& nang, cung cip oxy va cho thd mdy
néu can . Viéc quyét dinh dit ndi khi quin khan cip cho bénh nhan dya vao
khdm 1am sang, va khong dugc chd cdc két qua thit khi mau. Thai gian chd dgi
céc k&t qua khi mau trong khi bénh nhan khé thd, ngat, c¢é triéu ching ting cong
ho hap (thi du, dung cd hd hap phu, thd gidt co hoanh, co kéo cd lién sudn) chi
lam ndng thém tinh trang bénh .

IV- KIEM HO HAP (pH > 7,45 va PaCO5 < 35 mmHg)

Kiém ho hap x4y ra do gidm CO» do ting thong khi ph&€ nang cAp hay min tinh.
Thong thudng gidm CO» 13 bi€u hién clia mat ki€m soét thong khi (5 bénh nhan
khong thd may).

1. Bénh canh 1am sang clia kiém mau ho hap Ia clia bénh chinh. Kiém ho hap
cip gdy co mach mdu nio va gidm luvu lugng mau nio gy chodng ving, lin
16n va hon mé. Té quanh miéng, ting phan xa va tetany thudng gip. Biéu
hién tim mach c6 nhip tim nhanh va loan nhip that.

2. Nguyén nhan
- Tang thong khi ph€ nang do hysterie

- Pau, lo au.
- Rdi loan than kinh trong chan thuong so nio, viém ndo, u no, tai bi€n mach
méu nao.

- Bénh ho hap : viém phdi, thuyén tic phdi, suy ho hap cip, cao dd
- S6c : soc¢ tim, s6c nhiém truing, gidm thé tich tudn hoan

- ngd ddc aspirine

- H6n mé gan



- Thé mdy di€u chinh sai (trong lic giy mé)
- Thi€u oxy m4u gay ting thong khi ph€ nang bu trir

3. Diéu tri kiém ho hap bing cich diéu tri nguyén nhan . Trin an bénh nhan,
cho tu thd lai khi CO7 (thd trong tdi gidy), cho an than néu cin, va thd may.

V- TOAN CHUY]fN HOA (pH <7,35 va bicarbonate < 21 mEq/1)
A- Nguyén nhian
Pé€ x4c dinh nguyén nhin toan chuyén héa cian xédc dinh 16 héng anion , 13 hiéu
sO gifta cation va anion trong huy&t thanh :
Ld hdng anion = ([Na*]+ [K*]) - ([CI'] + [HCO3']) = binh thudng 12 mmol/l.

Binh thudng, lugng anion va cation trong mau bing nhau va c6 156 hdng anion vi
mdt s6 phan tf mang dién Am nhu proteine, phosphate, lactate, cdc acide hitu co.
N&u albumine mdu gidm 50% sé& gidm 16 hong anion 5-6 mEq/L.

Trén 1am sang, toan chuyén héa chia ra hai loai theo 16 hdng anion binh thudng
hay tdng.

1. Toan chuyén héa véi 16 hdong anion ting :

- Tang tao acide :
e Nhiém toan ketone do ti€u dudng
e Toan do acide lactique loai A ( thi€u oxy mo, soc), hay loai B (diing thudc
ti€u dudng biguanide)
¢ Nhin déi
- Acide ngoai sinh : salicylate, methanol, ethylene glycol
- Giam thai acide : suy than
2. L3 hong anion binh thuong
- MAt bicarbonate :
e Ngoai than : tiéu chdy, dan luu mat, do rudt, do tuy, ndi niéu quin vao
rudt gia
e tai than : toan dng than , diing acetazolamide (Diamox)
- Thém acide (kem chloride) : HCl, NH4Cl, arginine hay lysine
B- Anh huéng sinh I cdia toan chuyén héa

Toan chuyén héa gy rdi loan sinh 1y nhu gidm cung lugng tim, ting 4p luc dong
mach phdi, loan nhip tim, thé nhanh ki€u Kussmaul, ting kali , mic dd ning tiy
theo mitc @6 nhiém toan).

C- Diéu tri

Piéu tri ban diu 14 tim va diéu tri nguyén nhan giy toan chuyén héa.

N&u toan mau de doa sinh mang (pH < 7,2 va HCO3~ < 15 mmol/l), di€u chinh
mdt nira lugng ki€m thi€u biing bicarbonate. Néu diing qua nhiéu bicarbonate sé&
giy tinh trang diéu chinh nhanh pH mau véi nguy co bi tetany va co giat, vé€ 1au dai
bi qué tdi thé tich va ting natri mdu. Lugng bicarbonate cin bu tinh theo cong thifc :
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HCO3 can bu (mmol) = 0,4 x cAn ning (kg) x (25- HCO3 do)

Sau khi cho bicarbonate 5 phit phai do lai bicarbonate mau va pH. Dlung
bicarbonate dflng truong (1,4%, 163 mmol/l) hay uu truong (8,4%, 1000 mmol/l).
Nén truyén chim bicarbonate uu truong dé han ch€ tdi da phan ng bat 1gi.

Khi diing bicarbonate trong bénh cinh toan chuyén héa, cAn biét riing phin ng
dém tao ra nhiéu CO». Piéu nay c6 thé€ giy toan ho hap ning, dic biét 1a & bénh
nhan suy hd hap ning hay mat bi. Piéu quan trong 13 can phan biét toan mau k&t
hgp v6i thi€u oxy ( td, ngirng tim, s6¢ nhiém tring) va toan mau khong do thi€u
oxy md. Diéu tri bing bicarbonate c6 thé€ lam ning thém toan mau néu cé thi€u
oxy mo. Thi du, bénh nhén bi toan do acide lactique, bicarbonate lam ting PCO»
trong mdu tinh mach, CO» di nhanh qua mang t€ bao gy toan noi t€ bao, dic biét
12 t€ bao tim va gan. Theo Iy thuy&t, tinh trang nay gy gidm co b6p co tim va
gidm cung lugng tim, gidm thai lactate tai gan va cang lam ning thém toan mau do
acide lactique. Tuy nhién, n€u toan mdu khong kém theo thi€u oxy md (nhu toan
do ting uré mdu) dung bicarbonate rit tot d€ ting pH m4u.

Diéu tri triéu ching bing loc than khi suy thin cAp hay min, suy tim ning va
diéu tri bing bicarbonate that bai.

VI- KIEM CHUYEN HOA (pH >7,45 va bicarbonate > 27 mmol/l)
Kiém chuyén héa khi ting [HCO3 ] mdu , ting pH va ting PaCO». Gidm
thong khi phé& nang bu trit bi giéi han va khong hiéu qua.
A- Nguyén nhian
DPé€ chin dodn va diéu tri, cAn phan biét hai loai kiém chuyén héa dap ng
vdi chlore hay khong ddp Gng vdi chlore theo [C1] nudc ti€u.
1. Kiém chuyén héa dap dng vé6i chlore (CI' nudc ti€u < 10-20 mmol/l) xay ra
trong cdc bénh 1y gdy mat chlore nhu
- Oi, hiit dich da day (ciing gdy mét acid)
- Tiéu chdy, thudc Idi ti€u
Céc bénh 1y nay 1am gidm chlore mau va gidm thé tich ngoai bao giy ting
ti€t aldosterone, gy tai hap thu Na va thai H+ va K qua 6ng than xa, ting tao
HCO3. Hau qua gy kiém nudc ti€u, chi y&u chita HCO3, khdng ¢6 chlore (nén
Cl nudc ti€u < 10 mEg/L). Khi dung thudc 1gi tiéu, chlore nudc ti€u cé thé binh
thudng hay ting. K&t qua 1a gidm thé tich ngoai bao, gidm kali mdu, gidm chlore
mau.
2. Kiém chuyé&n héa khong dap wng véi chlore (Cl' nuéc ti€u > 10-20 mmol/l)
thudng k&t hop véi thé tich tudn hoan binh thudng hay ting va ting huyé&t d4p do
thi€u kali ning hay bénh giy ting aldosterone nhu :
- Bénh tdng aldosterone méau nguyén phat hay thi phat
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- Ho1 ching Cushing

Do tinh trang du aldosterone khong kém véi ha thé tich tudn hoan nén
chlore nudc ti€u binh thudng hay ting ( > 10 mEq/L).
3. Anh hudng sinh Iy ctia kiém chuyé&n héa :

- Gay di chuyén kali tit mau vao t€ bao giy ha kali mdu , nguy cd loan nhip
tim.

- Giam calci mau.

- Gidm thong khi ph& nang bu trir ( 1am ning thém bénh phdi tic nghén, hay
dung morphine) gdy thi€u oxy mau

- Pudng bi€u dién phan ly Hb-O2 l&ch trdi (gdy gidm cung cip oxy cho mo)

- Co thit ti€u dong mach giy gidm lvu lugng mau nido va dong mach vanh.

Khi gdy mé bénh nhan kiém chuyén héa phdi luu y nguy co gidm thé tich

mau va ha kali mau.
4. Piéu tri :

- Piéu tri nguyén nhan giy kiém chuyén héa.

- Piéu chinh ha thé tich m4u va gidm kali mdu : trong kiém chuyén héa dap
ting vdi chlore, truyén NaCl 0,9% d€ ting thé tich tudn hoan, ting thai
bicarbonate. N&u can cho kali, ding KCI.

o] bénh nhin c¢6 chdng chi dinh bu thé tich, dung 1gi ti€u acetazolamide
(Diamox) 250-500 mg TM mdi 6 git giy thdi bicarbonate qua than va cai
thién pH.

- Khi hit da day kéo dai, dung thudc khang thu thé Hy d€ gidm tao acid da
day.

- Kiém mdu ning kém gidm thong khi ph€ nang c6 thé gy co giat hay tc ch&
hé than kinh. N&u kiém chuyén héa de doa mang s6ng, va cin dugc diéu
chinh nhanh, truyén ion hydrogen & dang acide HCIl loAng qua tinh mach
trung wong (0,1 HCI trong glucose 5% , van toc truyén khong qué 0,2
mmol/kg/gid) . Hay ammonium chloride 2,14% 10-20 ml/gi¢ , arginine
monohydrochloride 10% 10-20 ml/gio.

- BN bi kiém chuyén héa khong ddp ng véi chlore, diéu tri biing cdch bu kali
hay thudc khang aldosterone (thi du, aldactone).
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