ROI LOAN NUGC - PIEN GIAT

Th.S.BS Nguyén Thi Thanh

Muc tiéu hoc tap :
1.
2. Chin dodn va diéu tri dugc cic trudng hop thi€u va du thé tich tuan

3. Chin dodn va diéu tri dugc cac rdi loan dién gidi chinh (natri, kali,

Trinh bay dugc co ché€ diéu hoa nudc va cdc chat dién gidi
hoan.

calcium)

I- NGUYEN TA C CHUNG

1

. Biéu tri bénh nhan, chit khong phai s6 liéu clia phong xét nghiém, nhat 1a khi

cic két qua bat thudng khong phii hdp. Cac sai 1am c6 thé x3y ra tir khau 14y
mdu, d4n tén, do ludng va ddnh may k&t qui. Can hdi lai bénh s va kham lai
BN dé€ xem cic k&t qua xét nghiém bat thudng nay c6 phii hgp v6i bénh cdnh
cia BN hay khong.

. Téc dd thay ddi quyé&t dinh d6 ning cda bénh, chit khong phai cic gid tri tuyét

ddi cda xét nghiém. Do d6, tdc do diéu chinh phai phit hgp véi tdc do thay
ddi. Piéu chinh nhanh mot r&i loan mén tinh ¢6 thé gy hau qua nghiém trong
do thiy thudc. Co thé c6 kha ning tu diéu chinh khi cdc nguyén nhan gy
bénh da dugc gidi quyét. Do d6, trong gian doan dau, khong cin diéu chinh
hoan toan c4c rdi loan dién gidi, chi di€u chinh 1/2 cdc bat thudng trong 8 -
12 gi6 va ddnh giéd lai bénh nhan.

. Khi ¢6 r6i loan nudc dién gidi, viéc di€u chinh sé& theo thif ty sau :

- Thé tich tudn hoan
-pH
- Kali, calcium, magnesium
- Natri va chlor
Can biing nudc, dién gidi va pH tly thudc vao sy tu6i mau md diy di va
thudng ty diéu chinh khi gidi quy&t cdc nguyén nhin giy gidm tuéi mau md.

. Nudc, dién gidi va pH c6 lién quan mat thi€t v6i nhau. Khi diéu chinh mot

yé&u td c¢6 thé gay rdi loan cic y&u td khac. Thi du, diéu chinh pH sé& giy thay
ddi nghiém trong kali, calcium, magnesium mau.

I- CAC KHOANG DICH THE
A- Nuéc toan bd clia co thé (total body water) chi€m 60% trong lugng co thé &

na

m, 50% trong lugng co thé & nit, 75-80% & tré < 1 tudi.

- 2/3 1a dich ndi bao (chi€m 40 % trong lugng cd thé)



- 1/3 1a dich ngoai bao ( chi€m 20 % trong lugng co thé) . 2/3 dich ngoai bao
nim trong mo6 k& (chi€m 15% trong lugng co thé ) va 1/3 nim trong ndi mach
(chi€m 5% trong lugng cd thé )

B- Ué6c lugng thé tich mdu : 75 ml/kg , thé tich plasma = 50 ml/kg .
C- Can biing nuéc binh thudng .

1. Nu6c nhap hing ngay khodng 2600 ml = 1400 ml nudc , 800 ml ti¥ thitc in ,
400 ml tif chuyén héa .

2. Nudc mat hiing ngay bing lugng nudc nhap = 1500 ml nudc ti€u , 400 ml qua
dudng hod hap , 500 ml boc hoi qua da va 200 ml phan .

3. Lugng nudc mat khong thdy dugc (insensible loss) ting khi s6t (#
500ml/1°C/ngay hay 2-2,5 ml/kg/ngay cho mdi do trén 37°C)) d6 md hdi, va
mdi trudng kho ¢6 4m d6 thap. Lugng nudc mat do dugc sé ting khi diing
thudc 1gi ti€u nhu ting dudng huyét va thudc 16i ti€u , chuin bi rudt va bénh
tuyén thugng than .

D- Ap lyc thim thau ciia huy&t thanh :
1. Ap Iyc thAm thau (Osmolality mOsm) dudc tinh theo cOng thic =
2[Na*] + [BUN]/2,8 + [Glucose }/18 =290-310 mOsm
[Na*] = Na mau , mEq/1
[BUN] = Blood Urea Nitrogen , mg/1
[Glucose} = dudng huyé&t , mg/l
2. Lo hdng Osmol :
Osm (do dudgc) - Osm (tinh todn) = binh thudng < 10 .
D6 chénh nay sé& ting néu huy&t thanh chira mot lugng 16n chat cé do thim
thau cao khong do dugc (nhu ethanol , sorbitol, mannitol , methanol)

3. Truong lyc (tonicity) d€ mo td do thim thau ctia mot dung dich so vdi plasma.
Né&u dung dich c6 cing dd thim thau vé6i plasma , d6 1a dung dich ddng
truong. Dung dich c6 do thAm thdu cao hon plasma 14 dung dich wu truong.
Dung dich ¢6 d9 thaAm thiu thAp hon plasma 13 dung dich nhuoc truong.

1I- PANH GIA THE TICH TUAN HOAN TREN LAM SANG
A- Gidm thé tich
1. Nguyén nhan :
Gidm thé tich thudng c6 thé dudc phat hién qua bénh st .
- Gidm lugng nude udng vao
- Oi, tiéu chiy
- Ti€u dudng ki€m sodt kém
- Bénh than, bénh tuyé&n thugng thin .
2. Triéu chitng



Triéu chiing di€n hinh cia mat nudc 1a khat nude , kho niém mac , da giff
nép nhiin, ha huyét ap tr thé ditng, huyét 4p kep, hay mach nhanh, gidm 4p
lyc tinh mach canh, tiéu it .

Mat nuéc dugc chia ra ba mitc dd , nhe , vira va ning theo trong lugng cd
thé
- nhe < 5% trong lugng co thé : da nhin , mit 16m (tré em c6 thép 1dm), niém
mac kho.

- vita 5-8% trong lugng co thé : c6 thém ti€u it , ha huyét 4p th€ ding, huyé&t
ap kep, nhip tim nhanh lic nghi.
- ndng 10% trong lugng co thé : yéu 13, 16 ma, ti€u it, sdc .

3. Xét nghiém thay c6 c6 dic m4u (chi bién luan khi bi€t gi4 tri binh thudng cia
bénh nhan trude d6 ) va ting creatinine, BUN. N&u x4y ra cap tinh, ti 1
BUN/creatinine nudc ti€u 1a 20:1 hay 16n hon .

[Na*] mdu khong cho biét gi vé thé tich mdu .

N&u mat nuSc ngoai than , Natri trong nudc ti€u < 10 mEq/l ching té kha
ning giit mudi clia than con nguyén ven va thé tich mau dong mach bi gidm.
Diéu tri tiy nguyén nhan, chii y&u la bu thé tich .

B- Thira thé tich
1. Nguyén nhan
Thira thé tich x4y ra khi sy thai nuc bi gidi han. Nguyén nhan do bénh
than, bénh giy gidm luu lugng mdu tdi than (gdy & Natri), bénh lam gidm do6
thAm thau ndi mach (bénh gan, gidm protéine mau) hay bénh gay ¢ mudi do
cic co ché khic nhau. Gidm d6 thAm thau ndi mach giy co thé tich ndi mach
kém & nuéc md k& va noi t&€ bao.
2. Triéu chitng
Bi€u hién cia thira th€ tich 12 phii & ngoai vi hay trung uong (phii phéi) .
Giai doan sém thdy ting can, nhip tim nhanh ldc nghi va phu & ngoai vi. Ting
4p luc tinh mach cdnh. N&u ning, thira thé tich gAy suy tim phai, tran dich da
mac, ascite, va suy tim trdi, phit phdi cAp, tut huyét 4p. Hon nita, sy gidm thé
tich n6i mach do tut huyé&t 4p 1am than giit lai natri, cang IAm ning hon vin
dé thira thé tich.
3. Piéu tri tuy theo nguyén nhan .

III- ROI LOAN PIEU HOA NATRI
A- Natri
Téng lugng Natri cia co thé 13 40-50 mEq/kg. Chi yé&u natri § khoang ngoai
bao (98%) , ndbng d6 Natri mau 1a 140 mEq/1. 1/3 natri gdn vao xuong, 2/3 dé
trao d6i. Natri ndi bao < 10-12 mEg/l. Nhu cAu Natri hiing ngay 1a 1-2 mEq/kg.
Natri chiu trach nhiém vé d6 thAm thau & khoang ngoai bao. Natri di chuyén thu
dong vao trong t& bao do chénh 1éch ndong do, va dudc bom chd dong ra ngoai t&
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bao ngudc v6i sy chénh 1éch ndng dd. Khi c6 rdi loan can biing do thim thau ndi
ngoai bao thi chi y&u la nudc sé di chuyén d€ diéu chinh. Nu6c sé di sang
khoang c6 dd thAm thiu cao d€ di€u chinh sy cin bing dd thim thiu.

R&i loan natri thudng kém theo rdi loan diéu hoa nudc, véi tinh trang ¢é qua
it nudc hay qud nhiéu nudc so véi mudi . [Na*] mau khong cho biét gi vé tinh
trang thé tich m4u ctia bénh nhan, chi diing d€ danh gid d6 thim thau .

Su di€u hoa natri va diéu hoa nudc ludn di kém nhau. Nudc va mudi dugc
ki€m sodt bdi hai hé thong : ADH va hé thdng renine angiotensine - aldosterone

- ADH (vasopressine) dugc ti€t ra khi gidm thé tich mau, hay ting d6 thim thau
méu . ADH kich thich than hap thu nudc va gidm bai ti€t nudc ti€u bing cich
ting tinh thAm cda 6ng thin v4i nudc va ting tdi hap thu nudc tai dng thu thap
4§ than .

- Renine do than tdng hdp khi c6 gidm thé tich hay 4p luc ndi mach va kich
thich tuy€n thudng than tao aldosterone . Aldosterone tdc dung trén 6ng thin
xa lam ting sy t4i hap thu natri va nudc di kém theo natri mot cich thu dong .

B- Ha Natri mau khi [Na*] < 134 mEq/1.
1. Chén doén :

Natri mdu x4c dinh d6 thim thau cia khoang ngoai bao. Ha natri mau
thudng kém gidm d6 thim thau mau. Tuy nhién, ha natri mau ciing c6 thé két
hdp vdi @6 thaim thau mdu binh thudng hay ting. Do d6, viéc diu tién khi
d4dnh gid bénh nhin c6 natri mau thip la ddnh gia thé tich khoang ngoai bio ,
ddng thdi do va tinh d6 thAm thiu plasma. Trong ha natri mau that sy, do
thAm thau huyét thanh gidm. Trong khi ha natri mau gia, d6 thim thau huyét
thanh binh thudng hay ting.

a. Ha natri mau uu trueng (Posm > 295 ) x4y ra do ti€u dudng hay truyén
dung dich wu truong (glucose, mannitol, glycerol). Khi d6, nudc sé& di chuyén
tlr ndi bao ra ngoai bao lam pha loang natri ngoai bao. Na™ ha 1,6 mEq/L
cho mdi 100 mg/dL ting glucose hay mannitol.

Diéu tri ha natri mau trong trong trudng hdp nay bao gdm viéc gidm sy vu
truong ctia dich ngoai bao biing cdch diéu chinh nguyén nhan . Ti€u nhiéu do
thAm thau ciing 1am gidm natri clia cd thé. Piéu chinh sy gidm thé tich bing
dung dich ¢ chita mudi natri.

b) Ha natri mau diang truong (Posm 275- 295) thudng dudc goi 12 ha natri gia
(pseudohyponatremia). Do trong mdu c6 mdt lugng 16n proteine va lipide
lam ting phan khong phdi 13 nuéc clia plasma, khong cé chita natri. Khong
can diéu tri ha natri. C4c k¥ thudt méi hién nay dung cic dién cyc ion chon
loc , chi do phan nuSc clia plasma nén khong giy ra sai 1am nay.



¢) Ha natri mau nhugc truong ( Posm < 275) gy  nudc ndi bao 1am hu hai t&€
bao. Ha natri mau nhugc truong dugc phan loai theo thé tich khoang ngoai
bao (gidm , ting hay binh thudng) va natri niéu.

2. Bi€u hién 1am sang thay ddi thy mic do ha natri mau va t6c d6 ha natri.

Triéu chitng thudng khong c6 cho dé€n khi natri mdu < 120 mEq/1.

- Ha natri mdu vira phai, xdy ra t tir : 1d md, co thit bip thit, mét d¥, chdn
dn, budn non.

- Ha natri mau ndng hay xdy ra nhanh : co giit, h6n mé .

Do natri nudc tiéu. Néu [Na*] nudc ti€u < 10 mEq/l chitng té kha ning giff
mudi clia thin con nguyén ven va thé tich mdu dong mach bi gidm. Ngugc
lai, n€u [Na*] nu6c ti€u > 20 mEq/l chitng td dng than bi hu hay 14 phan tng
thai natri do thira thé tich.

3. Diéu tri tiy theo tinh trang thé tich tudn hoan clia bénh nhan. Thong thudng ,
khong can di€u chinh nhanh natri mdu vé mifc binh thudng. T6c do diéu chinh
0,5 mEq/l mdi gid cho dén khi natri mdu dat mitc 125 mEq/l d€ ngira bié€n
chitng do di€u chinh [Na*] mdu qud nhanh (td, phi ndo , hily myéline
neurones, co giat). O mic nay, bénh nhan khong con bi nguy hi€m nita va
[Na*] mau phai dugc di€u chinh tir tif trong vai ngay .

a) Ha [Na*] mau du th€ tich do du nuSc nhi€u hon du mudi natri. Nguyén
nhan thudng gip :

- Suy tim, xd gan , hdi chiing than hu ( natri nu6c ti€u < 20 mEq/L).
- Suy than ( natri nuéc ti€u > 20 mEq/L).

Piéu tri : di€u tri nguyén nhin va han ché€ nuéc. Thudng can cho thudc 10i
ti€u furosemide d&n khi natri mau dat mic 125 mEq/L . Cho dung dich mud&i
vu trudng . DBoi khi phai lam loc than.

b) Ha [Na*] mdu giam th€ tich do m4t vira natri va nuéc nhung dudc bu bing
dich nhudc tr'ong qua dudng udng hay tinh mach. Mt natri qua than hay
ngoai thAn. MAat natri ngoai than cé natri niéu < 20 mEq/L.

Nguyén nhén :

- tai than : thudc 1¢i ti€u, suy than, viém than k&, 1di ti€u thim thau, suy
tuyén thudgng than (natri niéu > 20 mEq/L)
- ngoai than : 6i, tiéu chdy, mit qua khoang thit ba, md hoi.
Piéu tri bing dung dich mudi sinh Iy NaCl 0,9% va nguyén nhin giy rdi

loan.
¢) Ha [Na*] mau thé tich binh thutng .
Nguyén nhén :

- Hoi ching ti€t ADH khong phu hgp (inapropriate ADH secretion) do gidm
thé tich tuan hoan, bénh phdi, chin thuong than kinh trung uong, r6i loan
noi ti€t), nhugc gidp, dung thudc lam ting tié€t ADH hay ting tdc dung
ADH (barbituric, thudc phién, thudc ha dudng huyét, carbamazepine,



tricyclic, paracetamol, indomethacin, chlorpropamide). Hoi ching nay c6
ddc trung la natri niéu > 20 mEq/L va do thim thau nudc ti€u > 200
mOsm/kg nudc
- Ngo doc nude (udng nhiéu do rdi loan tim than, truyén dung dich chifa it
mudi cho bénh nhan bi mi't nu6c ding truong) cé dic trung 13 natri niéu <
10 mEq/L va d9 thaim thau nudc ti€u < 100 mOsm/L.
Diéu tri bing cdch han ché nu6c va nguyén nhan .
4. Piéu tri ha natri mau ning
Néu ha [Na*] m4u ning (Na < 120 mEg/L) x4y ra nhanh chéng ( gidm > 0,5
mEq/L Na / gi¢ ) hay BN co gidt, hon mé thi dung dung dich NaCl 3% (chua
513 mEq/1) 1-2 ml/kg (hay 25-100 ml/gi¥) d€n khi natri mdu dat mirc 125
mEgq/L, kém theo ddi st sy qud tdi nudc va do ting natri mau. Khong diéu
chinh ting [Na*] mdu hon 0,5 -1 mEq - /L/gi¢. Néu Bn co giit, c6 thé diéu
chinh ting natri mau 1-2 mEq/L/gi6 bing dung dich NaCl 3% vdi toc do sau :
(2 mEq/L) (0.6 x trong ludng co th€) x 1000 ml/gid
513 mEq/L
Po6i khi can cho kém furosemide dé thai bét nudc trong cd thé, gitip lam
tdng nhanh hon natri miu.
Céch tinh lugng natri cAn truyén dé€ dat [Na*] mdu mong mudn 1a :
Na* cAn truyén (mmol) = Nudc toan bd cd thé x ([Na*]mong mudn - [Na*]do dugc)

C- Tdng Natri mau : [Na*] mau > 144 mEq/l

1. Nguyén nhan thudng gip nhit 1a do gidm lugng nude toan bd cia co thé do
udng khong dd hay mat nudc qui nhiéu.

2. Thé tich ngoai bao trong ting natri mdu gidm, binh thudng hay ting .

a. Thé tich ngoai bao gidm x3dy ra khi mat nudc nhugc truong do thudc 1gi
ti€u, 6i mita hay tiéu chay.

b. Thé tich ngoai bao binh thudng x3y ra khi mat nu6c ty do (d4i thdo nhat)

c. Thé tich ngoai bao tiing x4y ra do truyén dich uu truong.

3. Bénh cianh lam sang thay ddi tily theo miic d6 ting natri mdu va tdc do xay
ra Triéu ching gdm run , y&€u nhudc co , bitt rift, 1an 16n, co giat, hon mé, la
biéu hién clia sy mat nudc trong hé than kinh trung wong va gidm thé tich mau
. N&u ting natri mau x4y ra dot ngdt, nio co rit gy cing vd mach mdu nio ,
giy tu mau dudi mang cing, xuat huy&t dudi mang nhén, thuyén tic tinh mach
nao.

4. Piéu tri tuy theo thé tich nuSc ctia bénh nhan. Piéu chinh nhanh gay phi
nio, co giat, ton thuong than kinh vinh vién va chét. Natri mau phai dugc chinh
v6i tc do t81 da 0,5 mEq/l/gid. Lugng nudc thi€u né€u cd , dude tinh nhu sau :

Thé tich nudce thi€u (lit) = 0,6 x trong lugng cd thé x [(Na* hién nay)/140) -1 ]



Mbi lit nugc thi€u lam ting [Na*] mdu Ién 3-5 mEq/l .

a) Tang Natri mau du nuéc 13 hau qua clia du mudi vi du aldosterone , thim
phan than véi dung dich wu truong hay diéu tri véi dung dich mudi natri wu
truong hay bicarbonate (NaHCO3).

- Lugng natri du (thira nudc) cé thé 1ay ra bing cich loc than hay thudc 1gi
ti€u , va nudc mat dudc bu biing dextrose 5% .

b) Ting Natri mau giam thé tich tudn hoan , thi phat ciia ma't nudc nhiéu
hon mat natri (thi du tiéu chdy, 6i, 1¢i ti€u thAm thau) hay udéng nuéc khong
di (thi du, mat cdm gidc khat, gidm y thic)

- N&u huyé&t dong khong 6n dinh hay c6 triéu chitng gidm tu6i mau cic co
quan : bu dip thé tich tudn hoan khdi diu vdi NaCl 0,45% hay 0,9%

- Sau khi da bu thé€ tich tuan hoan , lugng nude ty do con thi€u duge bu bing
dextrose 5% cho dén khi néng d6 natri gidm , sau d6 truyén NaCl 0,45% .

¢) Ting Natri mau , thé tich mau binh thudng 13 dién hinh cla d4i thdo nhat

xay ra trén b&énh nhin con cadm gidc khat.

Diéu tri : diéu tri nguyén nhan , bu lugng nudce ty do thi€u bing dextrose 5%

va dling vasopressine cho bénh nhin bi d4i thio nhat do than kinh . Pdi v6i

d4i thdo nhat do than, han ché& nudc, mudi dung 1di ti€u thiazide.

I1- ROI LOAN PIEU HOA KALI

Kali 12 cation chti y&€u clia ndi t€ bao . Nong do kali ndi t& bao 1a 100-150
mEq/l, trong khi ndng dd K * ngoai bao 1a 3,5-5 mEq/l. Dy trit kali toan co thé
1a 35-55 mEq/kg. 70-75% kali dy trit trong c¢d van vi vay , n€u bénh nhan bi
gidm khdi lugng co van ning , du trit kali clia cd thé gidm con 20-30 mEq/kg.
Nhu ciu K* 13 0,5-1 mEq/kg/ ngay. Hiing ngay, cd thé nhan 50-100 mEq K* .
Thitc in chda nhiéu K* 13 cam, nho, ca chua, trai bd, chudi . K* du dudgc bai ti€t
qua than (90%), mdt it thdi qua phan va md hoi. K+ dudc loc tur do qua ciu than
va dugc tai hap thu tai 6ng gan va dng 1én. O ngudi khée manh, than c6 thé thai
K * mdi ngay > 6 mEq/kg. Ngay ca khi thi€u kali niing, than vin thdi 5-15 mEq/l.

A- Ha kali mau : [K*] mau, 3,3 mEq/1
[K*] m4u khong phai 1a chi s6 tdt ctia dy trit kali toan cd thé vi 98% kali cia
cd thé niim trong t&€ bao. Vi vay, phai thi€u kali ning trudc khi thay kali mau
gidm . O ngudi binh thudng 70kg , pH binh thudng, gidm [K*] méu tir 4 xudng 3
mEq/l 12 phdn dnh ctia thi€u 100-200 mEq kali . [K*] m4u < 3mEq/l, mdi lin
gidm 1 mEq/l 12 phdn 4nh cda thi€u thém 200-400 mEq kali .
1- Nguyén nhan : mat Kali ¢6 thé do :
- budng tiéu héa (thi du , 6i, tiéu chdy, tic rudt)
- Than (thi du, thudc 1¢i ti€u, du mineralocorticoides va glucocorticoides, toan
ong than)



- Thay d6i su phan bd kali xay ra khi ki€ém mdu (H* di chuyén ra dich ngoai
bao va K*di chuyén vao nodi bao, 0,6 mEg/L K* cho 0,1 pH). Vi vay, diéu
chinh nhanh toan huyét biing cich ting thong khi hay cho bicarbonate c6 thé
gy ha kali ngoai y mudn .

2- Bénh canh 1am sang it khi c6 triéu chitng trir khi [K*] mdu < 3 mEq/l hay td¢
d6 giam qua nhanh .

- Triéu chitng gdm y&u cd , ting (fc ché than kinh-cd, liét rudt, roi loan co bép
co tim

- ECG thay d6i gdm séng T det , séng U , ting PR va QT , doan ST chénh
xudng va loan nhip nhi va that. Ngoai tdm thu that thudng xdy ra néu cé
kem digoxine .

- [K*] mdu < 2 mEqg/l thudng két hgp v6i co mach va hiy co van .

3- Piéu tri : Bu K* qua dudng udng néu dugc . Bu kali nhanh c6 thé gay nhiéu
van dé hon 1a chinh tinh trang ha kali. Khong cin diéu tri ha kali min tinh
([K*] mdu >2,5 mEq/l) trudc khi din diu gdy mé. Ha kali gay rdi loan din
truyén hay gidm co bép co tim dugc diéu tri véi K* 0,5-1 mEq tiém mach mdi
3-5 phiit cho dén khi 6n dinh . C6 thé pha 10-20 mEq K* trong 100 ml NaCl
0,9% . Khong pha hon 40 mEq K* trong 1 lit dich truyén va khong truyén qué
40 mEq trong vong 1 gid (hay 0,5 mEq/kg/gid). Nong do K* > 20 mEq/l phai
truyén qua dudng tinh mach trung tim. Mdi 20 mEq K* s& 1am ting K* m4u
1én 0,25 mEq/1 . Phai theo doi sat [K*] m4u trong khi diéu chinh .

B- Tdng Kali mau : [K*] mau > 4,9 mEq/1 .
1. Nguyén nhan
- Gidm bai ti€t kali (td, suy than, gidm aldostérone).
- Di chuyén kali ra ngoai bao (td, toan huyét, thi€u mau , hiiy cd van, thudc

succilylcholine)
- Truyén mdu , mudi Kali trong penicilline, thay th€ mudi cho bénh nhan suy
than

- Tang kali gid do mau mau bi tdn huyét.
2. Bénh cdnh 1am sang thudng xay ra khi ting kali cAp hon 12 ting kali man
- Triéu chitng gdm yéu cd , t&, r6i loan din truyén tim sé& trd nén nguy hi€m
khi [K*] mau gin 7 mEq/l. Nhip tim cham, rung thit, ngung tim c6 thé xay
ra.
- ECG : s6ng T cao nhon , doan ST chénh xu6ng, PR kéo dai, mat séng P,
giam bién dd séng R , QRS dan rong, QT kéo dai.
3. Piéu tri tuy theo thay ddi ECG va [K*] mau
- ECG thay d6i : diéu tri v6i tiém TM CaCly cham 0,5-1 g &€ 6n dinh mang
t€ bao cd tim va chin tdc dung cta kali trén tim. LAp lai sau 5 phiit n€u vin
con triéu ching ECG



- Tiang thong khi va cho bicarbonate d€ di chuyén kali vao ndi bao , 50 mEq
TM trong 5 phiit, lap lai sau 10-15 phuit.

- Glucose va insuline di chuyén kali vao noi bao . Insuline thugng 10-15 Ul
tiém mach cliing véi 25 g glucose (1 6ng Glucose 50%) trong 5 phiit.

- Céc cdch diéu tri trén lam gidm kali trong mot thdi gian ngin bing c4ch di
chuyén ngay kali vio ndi bao . Trao ddi kali vdi resine (kayexalate 20 - 50
g cuing sorbitol) 14y kali tir tif ra khdi cd thé va phai dugc diing cang sém
cang t6t. Lam ha [K*] m4u bing c4ch loc than.

III- ROI LOAN PIEU HOA CALCIUM

Calcium 13 chat khodng nhiéu nhat clia co thé€ (2% trong lugng cd thé ). Tdng
lugng calcium clia cd thé 1a 1 - 1,5 kg hay hay 10-20 g/kg trong luong cd thé.
Calcium 12 cation nhiéu nhat clia cd thé , 99% & trong xudng dudi dang phosphate
hay carbonate, con lai & trong dich ngoai bao. Hang ngay, co thé nhan 800 - 3000
mg calci, 1/3 hip thu qua rudt non chi dong (tiy theo vitamine D), hay thu dong .
Phan 16n calcium dugc cung cAp qua sita va thic dn tir sita. Phan 16n calcium thdi
qua rudt trong phan va khodng 200 mg qua nudc tiéu.

Sy diéu hoa calcium & ndi bao so vdi ngoai bao theo ti 1& 10.000 : 1. Binh thudng
calcium mau la 8,5-10,2 mg/dl va diéu hoa nhd hormone tuyé&n phé gidp, chat
chuyén héa cia sinh t& D (1,25-dihydroxyvitamine D3 hay calcitriol) va calcitonin.

Hormone tuyén phé gidp (PTH= parathyroid hormone) do tuyé&n phé gidp ti€t ra
khi c6 ha calcium va ha magnesium mau. PTH lam ting sy t4i hap thu calcium &
ong than, kich thich osteoblast va osteoblast va ting chuyén héa vitamine D thanh
dang c6 hoat tinh 1,25 -dihydroxyvitamine D3. PTH lam gidm ndng d6 phosphate
va bicarbonate mau do ting thdi qua 6ng than.

1,25-dihydroxyvitamine D3 kich thich rudt hap thu calcium va tdi hdp thu
phosphate tir dng than .

Calcitonin tc ché sy tai hap thu calcium clia xwong va ting thdi calcium qua
than. Ting calcium mdu sé kich thich ti€t calcitonine tir t€ bao C clia tuyé&n gidp.

Trong ndi mach, calcium gin 50% vdi albumine, 45% & dang ion ty do [Ca **]
hoat tinh (4,2-4,8 mg/dL hay 1,1 -1,3 mmol/L)

Thay d6i ndng do ion H* trong mdu gay thay d6i lugng [Ca **] do [Ca **] gin
vao albumine & vi tri H* . Ting thong khi gy kiém mdu lam gidm H* giy ting gin
calcium vao albumine Iam gidm [Ca **] (ha calcium mau tuong doi).

A- Ha calcium mdu khi [Ca **] <2 mEq/L
1. Nguyén nhan
- Suy tuyén phé gidp
- Ha magnesium mdu gy gidm ti€t PTH
- Kiém mdu lam ting gén calcium vé6i albumine



- Suy than do giy & phosphate va gidm chuyén héa 1,25 -dihydroxyvitamine
D3

- Thudc : aminoglycoside, heparine, theophylline, cimetidine, furosemide

- Nguyén nhan khic : viém tuy, phdng, thuyén tic md, truyén mau khdi lugng
16n va tudn hoan ngoai co thé.

2. Bi€u hién lam sang

- Kich thich than kinh co gém ting phdn xa gin xuong, tetany, co giat.

- Ddu Chvostek. BN m& hé mieg, go nhe vao than kinh mit ngay trudc tai ,
duong tinh khi thiy giat khée miéng. DAu Chvostek c6 § 30% Bn ha
calcium mdau va 25% ngudi binh thudng.

- Ddu Trousseau. Dt bao may do huyé&t 4p & cdnh tay, bom Ién > huyét 4p
tam thu giir 3 phit , duong tinh khi co thit & ngén tay va cd tay.

- Triéu chitng tim mach gdm din mach ngoai vi, gidm huyét 4p, suy that trai,
con nhip nhanh that va khodng QT dai.

2. Diéu tri : truyén tinh mach calcium

- Ha calcium méu nang : calcium chloride CaCly 10% 10 ml ( hay calcium
gluconate 10-30 ml) TM trong 10 phiit, duy tri 1g CaCl) trong 6-12 gis TLT.

- Truyén mdu khdi lugng 16n , néu truyén nhanh 1 don vi trong 5 phit cho 10
ml CaCly 10% mdi 4-6 don vi mdu n€u bénh nhan s6c hay suy tim sau khi
da khoi phuc thé tich tuan hoan.

B- Ting calcium mdu khi [Ca **] > 2.7 mEq/L
1. Nguyén nhan
- Cudng pho gidp
- Bénh 4c tinh (u, multiple myeloma, lymphoma)
- Bénh tuyén gidp
- Bé€nh Addison
- VIPoma
- Pheochromacytoma.
- Sarcoidosis
- Lao
- Thudc : du vitamine D va A, thiazide, lithium, estrogen, theophylline
2. Bi€u hién lam sang
- R&i loan tAm than tif nhitc ddu , gidm phdn xa d&€n hon mé, co giat
- Budn ndn, ndn, liét rudt, viém tuy, bén
- Ha huyé&t 4p va gidm thé tich tudn hoan
- Pa niéu va nhiém voi than
- Khodng QT ngén trén ECG
- Tri€u chitng co : dau co, dau khép, dau xuong, gdy xuong bénh 1y
3. Diéu tri.
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Nguyén tic cin ban : ting calci trong nudc ti€u gay Idi ti€u thim thau va gidm
thé tich mdu, can chd y bu thé tich ndi mach va ting tdi da su th3i calci qua than
bing thudc 1di ti€u quai.

a. Truyén nudc mudi sinh Iy va thudc loi tiéu

- Truyén lugng 16n nu6c mudi sinh 1y NaCl 0,9% pha KCI (20 mEq/L) 200-

300 ml/gid . Theo doi cac triéu chitng mat nu6c, gilt 4p luc tinh mach trung
uong = 10 mm H»O .
- Furosemide 40-100 mg TM mdi 2 gid d€ ting thai calcium va ngira du nudc.
- Theo doi st ion dd trong lic diéu tri ha kali mau, lugng nudc ti€u t8i thi€u
100 ml/gi va dat 3-5 lit/ngay, bu lugng nudc ti€u mat bing dich truyén.

b. Calcitonin 4 Ul TB /DD/TM mdi 12 gid , 2 1an ngay. Néu khong c6 két qua
sau 2 ngay , ting liéu gap doi

c. Cho biphosphate (dc ch& osteoclast sau 24-48 gid)

- Etidronate 7,5 mg/kg TM mbi 8 gid trong 3-7 ngdy.

- Pamidronate 30- 90 mg TM trong 24 gid hay truyén TM lién tuc 15-40

mg/ngay trong 6 ngay.

d. Cho hydrocortisone 200-300 mg /ngay TM chia 4 liéu trong 3-5 ngay hay
prednisone 40-80 mg u6ng mdi ngay trong trudng hgp bénh 4c tinh,
sarcoidosis, ngd doc vitamine A va D.

e. Loc than 12 bién phdp cudi cling truéc khi phiu thuat.

IV- ROI LOAN PHOSPHOR
Phosphor m4u binh thudng 1a 3-4,5 mg/dL. Nhu cau hiing ngay 13 800-1200 mg.
Nong dd calcium va phosphor miu thay ddi ngugc chiéu nhau. Phin 16n phosphor
dugc trit trong ring va xuong. Phosphor dudc hap thu hiéu qua qua rudt 80-90 %.
A- Ha phosphor mau
1. Nguyén nhan
- Truyén glucose giy van chuyén glucose va phosphor vao t&€ bao do insuline.
- Nudi 4n qud nhiéu bing carbohydrate, dic biét 1a BN suy dinh dudng.
- Kiém ho hap & BN thd mdy.
- Nhiém toan ketone do tiéu dudng. Ti€u dudng lam ting thii phosphor qua
nudc tiéu va diéu tri insuline 1am di chuyén phosphor vao t& bao.
- Thudc khdng acid.
2. Biéu hién 1am sang. Ha phosphor m4u thudng khong c6 triéu chitng nhung
ciing c6 thé c6 cdc dau hiéu sau :
- Giam co bép co tim
- Bénh co tim
- Tén huyé&t (hi€m)
- Gidm Sa0O7 do gidm 2,3-di-phosphoglycerate (Iam dudng bi€u dién phan ly

oxyhemoglobine 1€ch trai) .
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- Y&u co do gidm tao ATP (ATP cin cho hoat dong cd van).
3. Piéu tri
- N&u ha phosphor mau ning ( < 1 mg/dL), truyén TM phosphate sodium (c6 3
mmol PO4/ml va 4 mEq Na/ml) hay phosphate potassium (c6 3 mmol
PO4/ml va 4 mEq K/ml) liéu 2,5-5 mg/kg trong 100 ml dextrose 5% , toc do

17 ml/gid qua catheter tinh mach trung uong. Lap lai cho d&€n khi phosphor
méu dat > 2 mg/dL.

- BN bi ha phosphor m4u nhe (1-2,5 mg/dL), di€u tri nguyén nhan va cho
Neutraphos 250-500 mg uéng mdi 6 gid (8-16 mmol PO4).

B- Téing phosphor mau

1. Nguyén nhan
- Suy than
- Hoai tit t&€ bao nhu hoai tif co van, hdi ching tiéu u, chan thuong, toan huyét
- Suy tuyén phé gidp sau md

2. Bi€u hién 1am sang . Ting phosphor mau thudng khong cé triéu ching ,
nhung c6 thé c¢6 cac dau hiéu sau:
- V6i ho4 lac chd néu Calcium x phosphor miu > 60
- Bloc tim

3. Piéu tri
- Piéu tri nguyén nhan
- Han ch€ phosphor trong thifc dn
- Ting thai qua than bing cich truyén nudc va 1gi ti€u (acetazolamide, 500

mg TM /udng mdi 6 gid )

- Cho thudc gidn phosphor (khdng acid aluminium)
- Loc than néu BN ha phosphor qud ning.

V- ROI LOAN MAGNESIUM
Binh thudng magnesium mau 13 1,8-2,5 mg/dL. Nhu cAu magnesium hiingngay
1a 300-400 mg.

A- Ha magnesium mau khi magnesium mau < 1,8 mg/dL. Ha magné mau thudng
it dugc nhan bi€t. Nong do magné m4u khong tuong tng tot v6i du trit magné
clia cd thé . Chan dodn khi ¢6 bénh cidnh 14m sang nghi ngd va triéu chitng 1am
sang.

1. Nguyén nhan
- Gidm hap thu magnesium qua rudt do kém hap thu, suy dinh dudng, nghién
rugu, ti€u chdy hay hit dich .
- Nudi dn tinh mach liéu cao hay diéu tri nhiém toan ketone do ti€u dudng ma
khong cung cAp magnesium, dic biét 1a trén BN suy dinh dudng
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- Ting thai qua than do ting calcium mdu, 1di ti€u thim thau (nhu ti€u dudng)
hay thudc 1¢i ti€u quai, cyclosporine, aminoglycoside.
2. Bi€u hién lam sang
- Giam kali mdu , gidm calcium mau
- Giam phosphor mau
- Mét 13, 1an 16n, giat nhin cau, run cd, tetany va co giat.
- Loan nhip nhi va that ( con nhip nhanh that, rung that, xodn dinh).
- Ngd doc digitaline gy gidm magnesium
- BN gidm magnesium c6 bi€u hién than kinh nhu néi d6, toan chuyén héa, co
thit co, co giat, 1in 16n, ti€t nuc bot nhiu, gidm magnesium trong hé than
kinh.
3. Chan dodn
a. BN ha magnesium mdu c6 th€ c6 magnesium mau binh thudng. Chan dodn khi
thay calcium mé4u binh thudng ma BN c6 triéu ching ting kich thich than kinh
nhu ddu Chvostek hay Trousseau hay trén BN nghién rugu, xd gan, nudi dn
tinh mach dai ngay.
b. Thir magnesium nuéc ti€u
c. Nghiém phdp & magnesium than (chdng chi dinh BN c6 tim mach khong dn
dinh, suy than hay hoi chitng mat magnesium) .
- Pha 6 g MgSO04 trong 250 ml NaCl 0,9% trruyén TM trong 1 gid
- LAy nudc ti€u 24 gis. Magnesium nuéc ti€u toan phan < 12 mEq 1 thi€u
magnesium.
4. Piéu tri
a. Ha magnesium mau nhe hay man tinh. Cho magnesium oxide 400 mg udng, 2
lan/ngay.
b. Ha magnesium vira, magnesium < 1 mEq/L hay kém dién gidi bat thudng
- 6 g MgS04 trong 250 ml NaCl 0,9% truyén 6 gid.
- truyén TM lién tuc 5 g MgSO4 / 12 gid trong 5 ngay k&.
c. Ha magnesium ning, de doa sinh mang kem loan nhip tim, co giat:
- Truyén TM 1- 2 g MgSO4 trong 15 phiit
-5 g MgS04 trong 250 ml NaCl 0,9% truyén trong 6 gid.
- Truyén TM lién tuc 5 g MgSO4 /12 gid trong 5 ngay k& .
- Ngung truyén khi mat phdn xa banh che.

B- Tdng magnesium mau khi magnesium mau >4 mEq/L hay 7 mg/dL.
1. Nguyén nhan
- Suy than , thudng sau khi di€u tri v6i thudc khang acid c6 magnesium hay
thudc x4
- Magnesium ngoai sinh
- Tén huyét
2. Bi€u hién lam sang
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- Triéu chitng than kinh cd gdm mat phdn xa gin xuong, yé&u co, liét, suy ho
hap.

- Triéu chitng tim gém ha huyét 4p, tim cham, kéo dai khodng PR, QRS, QT ,
bloc tim hoan toan, v6 tadm thu.

3. Piéu tri

- LAy bd ngudén magnesium ngoai sinh

- Tang magnesium ning, c6 triéu chitng : di€u tri bing calcium gluconate
10%, 10-20 ml trong 10 phiit &€ chdng lai tic dung clia magnesium.

- BN suy thén, loc than cip ciu .

Bang 1 : Thanh phin cia c4c dung dich truyén tinh mach

Dich Glucose Na* K* Cr HCO5 b6 thim thau Calorie
(¢/L)  (mEg/L) (mEq/L) (mEg/L) (mEq/L) (mOsm/L) Kcal/L
D5W 50 0 0 0 0 252 170
DIOW 100 0 0 0 0 505 340
D50W 500 0 0 0 0 2525 1700
0,45%NS 0 77 0 77 0 154 0
NS 0 154 0 154 0 308 0
D5/0,22%NS 50 38 0 38 0 329 170
D5/0,45%NS 50 77 0 77 0 406 170
D5/NS 50 150 0 154 0 560 170
LR 0 130 4 110 27 272 <10
D5/LR 50 130 4 110 27 524 180
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