Official reprint from UpToDate®
www.uptodate.com © 2022 UpToDate, Inc. and/or its affiliates. All Rights Reserved.

C::’@Wolters Kluwer

Téng quan vé dich ndo tay (CSF)

Authors: Kimberly S Johnson, MD, Daniel J Sexton, MD
Section Editor: Allan R Tunkel, MD, PhD, MACP
Deputy Editors: Jennifer Mitty, MD, MPH, Janet L Wilterdink, MD

All topics are updated as new evidence becomes available and our peer review process is complete.

Literature review current through: Sep 2022. | This topic last updated: Jul 07, 2021.

G101 THIEU

Ki€ém tra dich ndo tay (CSF) cé thé cung cip théng tin chdn doan cuc ky quan trong trong mot
s6 bénh ly nhiém triing va khéng nhiém tring. Kién thirc vé sinh ly binh thudng va sinh ly
bénh clia qua trinh san xuat va dong chay CSF h{tu ich trong giai thich két qua xét nghiém nay.

Chu dé nay sé 6n lai sinh ly binh thudng va thanh phan cua CSF. Ky thuat 1ay DNT qua choc do
that lung, bién ching va chdng chi dinh cta ky thuat nay dugc thao luan riéng. (See "Lumbar
puncture: Technique, indications, contraindications, and complications in adults".)

Phan tich CSF & tré em dudc trinh bay & phan khac. (See "Bacterial meningitis in children older
thanone month: Clinical features and diagnosis", section on 'Interpretation’.)

SINH LY SAN XUAT DICH NAO TUY VA DONG CHAY

Dich nado tuy (CSF) dudc tao ra tir dam réi mang mach & nao that bén, ndo that ba va nao that
tu, tuan hoan qua khoang dudi nhén gitta mang nhén va mang mém. Dam r6i mang mach bao
gom cac mach mau va mang mém nho vao khoang nao that dudi dang nhung mao chlra mao
mach trong mé dém lién két 1dng 1€o. MGt I8p t€ bao chuyén biét cia ependymal cells dudc goi
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la bi€u mé mang mach (choroidal epithelium) pha l1én cdc nhung mao nay (hinh 1).

CSF dugc hinh thanh trong ddm rdi mang mach théng qua ca qua trinh loc va van chuyén chu
dong. O ngudi trudng thanh binh thudng, thé tich CSF tir 90-200 mL [1]; khodng 20% CSF
ch(ra trong ndo that; phan con lai trong khoang dudi nhén & nao bd va tdy séng. Téc do san
xuat dich ndo tdy binh thudng khoang 20 mL mbi gid.

CSF Iuu théng tir ndo that bén qua 16 gian ndo that Monro vao trong ndo that ba va sau d6 dé
vao ndo that tu. Sau dé, CSF qua 16 Magendie va 16 Luschka trong ndo that tu vao khoang dudi
nhén & day nao va luu thong & nao bd va doc theo chiéu dai tuy song.

CSF dugc tai hap thu 8 nhung mao mang nhén, nam doc theo xoang tinh mach ndi so, tinh
mach doc trén va xung quanh ré than kinh ttly. Mdi nhung mao mang nhén cé chifc ndng Ia van
mot chiéu cho phép dong chay CSF vao trong mau. Nhung mao mang nhén va xoang tinh mach
dudc phan chia qua I8p t€ bao ndi md két ndi vdi nhau bang cac tight junctions (hinh 1). Nhung
mao mang nhén binh thudng cho phép cac hat cé dudng kinh < 7.5 micron tir CSF vao trong
mau.

Su di chuyén ctia CSF va cac thanh phan té bao qua nhung mao mang nhén xay ra thdng qua
hinh thdc van chuyén trong cac tdi khdng 6. Cac tdi nay tré nén bi tdc nghén do vi khuén hodc
cac té bao trong phan trng viém hodc hong cau trong xuat huyét dudi nhén.

Cac phan tur tan trong lipid hodc thudc nhanh chéng khuéch tan qua té bao n6i mé mach mau
va t&€ bao biéu mé cua dam rdi mang mach vao trong dich k& va dich ndo tay. Ngudc lai, cac
phan tir mang dién tich nhin chung can vén chuyén chld ddng vao dich ndo tay. Kha ndng thdm
thudc cling cd thé thay déi & nhirng bénh nhén viém mang ndo do tinh trang viém kém theo, va
diéu nay gay thay d6i nhanh chéng khi tinh trang viém thodi trién. (See 'CSF in CNSinfection'
below.)

Ngoai cac ca ché van chuyén dugc md ta, cac nghién clru mdi hon ghi nhén su ton tai cla cac
con dudng khac lién quan dén su di chuyén cla dich ndo tdy va chat tan khdp hé than kinh
trung uong (CNS) [2]. Chiing bao gdm con dudng quanh mach mau bén trong nhu mé CNS hd
trg thanh loc chat tan tir ndo b vao trong CSF va hé mach lympho mang nao ngoai truc véi
xoang mang crng hd trg van chuyén chat tan trong CSF vao trong tuan hoan hé théng. Viéc
phat hién mach lympho lién quan dén mang cling trai ngudc vdi niém tin 1du nay vé su’ vang
mat clia mach lympho mang ndo. Vai tro cia con dudng bach huyét nay trong viéc thanh loc
chat tan mo ké va CSF van chua dugc 1am séng té.
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AP LUC DICH NAO TUY

Su’ bai tiét va tai hap thu dich no tay gilr cdn bang & ngudi khde manh dé duy tri ap luc CSF
thdp hon 15 cmH20. Ap Iuc CSF binh thudng dugc do béng ap ké trén bénh nhan n&m phéng
nghiéng sang bén vai hai chan ma rong tu 6-25 cmH20 [3]; Tuy nhién, mot s6 chuyén gia xem
xét gidi han trén binh thudng cua ap luc CSF la 20 cmH,0 (hinh 2) [4]. Cac yéu t6 khac, nhu tu
thé& bénh nhén, k§ ndng choc dich no tay, tinh trang cang thang clia bénh nhan, cd thé anh
hudng dén ap luc ma trong dich ndo tay.

Bénh nhan béo phi khuynh hudng cé ap luc mé cao han; tuy nhién, méi tueng quan gitra ap luc
md& va BMI con yéu trong mot nghién clfu 242 bénh nhan ngoai tri ¢ biéu hién than kinh da
dang va/hoac bénh ly khong gay tang ap luc dich nao tay [3].

Chan doan phan biét tang ap luc dich ndo tdy lién quan dén su tiét va hap thu bét thudng CSF,
va liéu cé dugc bl tri hay khong. Cac qué trinh, chdng han nhu nhiém triing, chay mau, hodc
khdi u, co thé thay d6i can badng gilra tiét va tai hap thu dich ndo tuy, tiém an gdy ting ap luc
ndi so. Khéi tién trién chdm, nhu ap xe hodc khéi u, cb thé phat co ché bu trir gitra tiét va hap
thu CSF; do d6, ting &p luc CSF cé thé khong biéu hién triéu chitng. Ngugc lai, nhiém tring cap
tinh, nhu viém mang ndo thudng gay tdng ap luc ndi so nhanh chdéng do thay ddi san xudt hodc
kha nang tai hap thu dich nao tuy, hodc do phu ndo . (See "Neurologic complications of
bacterial meningitis in adults", section on 'Increased intracranial pressure'.)

Téng ap luc ndi so co thé gay tut ket ti€u ndo va than ndo, cling nhu thodt vi hdi dai, thuy
thai duong; diéu nay cé thé gay suy hd hap hodc tir vong . (See "Evaluation and management
of elevated intracranial pressure in adults".)

HANG RAO MAU NAO
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Thuét nglr “hang rao mau ndo” dudc dung dé€ md ta hé théng phéan tach ndo b va dich ndo tay
véi mau, ngan ngua khuéch tan dich, dién giai va cac chat khac tir mau vao trong dich nao tuy
hay ndo bd [6]. C6 2 hang rao that su: hang rao mau nao va hang rao mau-CSF. Ca hai hang
rao tach biét CNS véi dap ¢'ng mién dich hé thdng va anh hudng cac thanh phan dich k& ndo bo
va dich ndo tuy. Hang rao mau nao va mau-dich nao tdy khéng hoan toan tucgng ducdng nhau

[6].

Hang rao mau ndo — Hang rao mau nao kiém soat thanh phéan dich k& & ndo bd. N6 cé dién
tich b&é mat I&n g&p 5000 Ian so vai hang rao mau — dich ndo tdy [6]. Gidi phau clia hang rao

mau n3o la su sdp xEp cac té& bao biéu md lién két chat, cd sic dé khang cao cling nhu té€ bao
sao c6 nhiéu chan xép chong lén thanh mao mach.

Céc phan tir tan trong lipid véi trong lugng phan tir dudi 400-600 Da dudc van chuyén dé dang
qua hang rao mau ndo. Ngudc lai, nhiéu thudc va cac phan tlr nho khac khéng thé qua hang
rao mau nao [7].

Hang rao mau-dich n&o tay — Hang rao mau-CSF kiém soat thanh phan dich n3o tuy,
nhu dugc mo ta & trén, cha yéu phu thubc vao su tiét cia dam réi mang mach. Hang rao
mau — dich ndo tay hinh thanh béi cac lién két chat gitra cic té€ bao bi€u md mang mach.

Té& bao ndi mo6 va té bao sao cau thanh hang rao mau nao va cac té bao hinh thanh hang rao
mau-dich ndo thy cd thé san xudt cytokines nhu TNF va interleukins. Ngoai ra, t& bao sao ¢
thé& hoat dong nhu t& bao trinh dién khang nguyén trong dap &'ng mién dich véi nhiém triing
than kinh trung ucng. Giai phdng cytokines tir t€ bao ndi mo va té bao sao trung gian hodc tao
ra phan I6n dap ng viém CNS véi nhiém tring hodc bénh ly khéng nhiém truing.

Hang rao nao-CSF cling & mang mém. L3p té bao sao lién tuc xen ké vdi té bao mang day cua
mang mém. Cac té bao sao nay phan tach thdng qua gap junctions anh hudng dén su di
chuyén cac thanh phan tir CSF vao trong ndo.

Sw xam nhap cua vi khuan trong viém mang ndo — Ca ché vi khudn hodc cac tac nhén vi
sinh khac qua hang rao mau ndo va vao CNS van con chua dugc hiéu rd. Mot s6 gia thuyét
dudc cap nhat [8-12]. Vi du:

e Cac tac nhan trong mau cé thé qua hang rao mau ndo théng qua gén véi cac thanh
phan bé mat vi khuan véi t€ bao ndi mé. Cac thanh phan bé mat bao gém vo
polysaccharide hién dién & nhiéu vi khuan cé vo gdy viém mang ndo nhiém khuén.
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e Roi trén truc khudn gram am cé thé ho trg vi khudn vao ndo hodc CSF. Nhitng tudng
tac nay dudc cho la gia thuyét xuat hién trén tré viém mang nao Escherichia coli
[10] va bénh nhan viém mang nao do mot s6 chung Neisseria meningitidis nhat dinh [8].

Céc tac nhan cd thé qua hang rao mau ndo chira bén trong cac t€ bao nhu monocyte.

THANH PHAN TRONG CSF

Dich anh vang — CSF binh thudng trong va khdng mau. Nhiém tring va khong nhiém triing déu
cd thé gay ra su thay d6i vé mau sdc CSF. Chi can 200 t& bao bach cau/microL hodc 400 t& bao
hdng cau/microL s& cb thé thay d6i mau sdc CSF. CSF mau do tuci néu 26000 RBCs/microL hién
dién [4].

T€ bao hong cau nhanh chéng bi ly giai sau khi vao trong CSF. Su’ phan huy Hb dau tién thanh
oxyhemoglobin (héng) va sau dé thanh bilirubin (mau vang) gay bién d6i mau sic CSF dugc goi
la xanthochromia hay dich anh vang.

Xanthochromia c6 thé dugc phat hién ngay sau 2-4 gi& t& bao hdng cau vao khoang dudi
nhén, va do dé thudng dudc dung dé chan doan xudt huyét dudi nhén (SAH). Xanthochromia
xuat hién trén 90% bénh nhan xuat huyét dudi nhén trong vong 12 giG sau khdi phat chay
mau, va no co thé dai ddng 2-4 tuan sau dé [13,19-21].

Xanthochromia cling cé thé xuét hién trong tdng ndng dé protein CSF (=150 mg/dL) hodc tdng
bilirubin mau (bilirubin huyét thanh >10 dén 15 mg/dL) [4].

T& bao
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Binh thwéng — CSF binh thudng khong cé té bao. Tuy nhién, Ién dén 5 WBC va 5 RBC ¢o
thé dugc xem 13 binh thudng & ngudi 16n khi 18y mau CSF qua choc do that lung. Hon 3 t& bao
bach cau da nhan/microL la bat thudng & ngudi I6n.

Pém sd t& bao CSF nén dugc thuc hién nhanh chdng vi s6 lugng co thé thap gia néu dém mudn
sau 60 phut ké tir Iic choc do.

Tang té bao — T&ng WBC CSF khdng dung dé chan doan nhiém trung, vi tdng WBC CSF ¢ thé
xuat hién trong bénh ly nhiém tring va bénh ly viém khong nhiém triing:

* S8 lugng t€ bao CSF phai ludn tuong quan vdi bi€u hién 1dm sang. Vi du PMNs hay bach
cau da nhan uu thé trong CSF & khoang 2/3 bénh nhan viém mang nao do EV; su dich
chuyén t& bao lympho uu thé xuét hién trong vong 12-24 gi& [22,23]. Méc khac, t&€ bao
lympho hiém khi uu thé trong pha sém cla viém mang ndo nhiém khuan. (See "Aseptic
meningitis in adults" and 'CSF in CNS infection' below.)

e Su hién dién cta bach ciu ai toan cd gia tri han ché trong chan dodn. Téng BC &i toan
CSF c6 thé xuat hién trong nhiém ky sinh tring nhung cling ¢é thé do céc tac nhan khac,
bao gém lao, Mycoplasma pneumoniae, Rickettsia rickettsii, mot sd loai nam, va cac bénh ly
khong nhiém tring nhu' lymphoma, bach ciu c&p, xuét huyét dudi nhén va ndo tng thuy tic
nghén.
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Protein — Proteins phan I&n dudc loai bd tir CSF thong qua hang rao mau-CSF. Protein vao
trong CSF cha yéu do van chuyén bén trong céc tui chifa qua t&€ bao ndi md mao mach. Protein
CSF binh thudng tur 23-38 mg/dL (0.23 dén 0.38 g/L) & ngudi I&n [4]. Protein CSF & tré sinh non
va du thang binh thudng 1a 20 va 170 mg/dL (0.2 va 1.7 g/L) [26]. Protein CSF cé thé hai tang
G bénh nhan dai thao dudng.

Protein CSF ciling c6 thé téng trong xuét huyét dudi nhén hodc chdn thuong choc do. Su hién
dién clia mau trong CSF c6 thé xap xi 1 mg protein/dL cho mdi 1000 RBCs/microL.

Tang protein CSF c6 thé xuat hién trong cac bénh Iy nhiém trung va khéng nhiém triing, bao gom
ndo ung thuay tdc nghén.

Téng protein CSF c6 thé dai ddng vai tuadn hodc vai thang sau giai doan phuc hdi trong viém
mang nao va it cé gia tri trong danh gia dap rng diéu tri [27]. (See 'CSF in CNS infection' below.)
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Glucose — Giam glucose CSF c6 thé xuét hién trong nhigu bénh ly nhiém trung va khéng nhiém
trung. Tang nong do dudng CSF chi xuat hién trong bénh canh tang dudng huyét.

e NO6ng do glucose CSF thap hon 18 mg/dL (1.0 mmol/L) cé gia tri du doan viém mang
ndo nhiém khudn [27]. Glucose CSF gidm bat thudng cling cé thé gdp trong
mycobacterial, mycoplasma (M. pneumoniae), treponemal, va nhiém ndm CNS. Trong
giai doan phuc hoi ctia viém mang nao, glucose CSF, glucose cé xu hudng binh thudng nhanh
chéng han la s6 lugng té bao va néng doé protein. (See 'CSF in CNSinfection' below.)

Ngudgc lai, glucose CSF thudng binh thudng trong nhiém triing CNS do hau hét céc virus.

e Glucose CSF thap ciing cé thé gdp trong mot s6 bénh Iy khéng nhiém trling; bénh nhan
bach cau cap, lymphoma CNS, xuat huyét dudi nhén nang.
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Lactate — Xac dinh ndng dd lactate CSF hitu ich trong phan biét viém mang ndo nhiém khun
v@i viém mang nao siéu vi.

CSF NHIEM TRUNG TK TRUNG WONG

Phan tich sinh hdéa va nhudm Gram dich ndo tuy la phan quan trong trong danh gia bénh
nhan nghi ngd viém mang nao hodc viém nao.

Bénh nhan viém mang nao siéu vi:

e WBC CSF thudng thap hon 250/microL va hau hét luon thap han 2000/microL [27].
Cong thic bach cdu lympho uvu thé, méc du giai doan sém cé thé neutro vu thé, trong
vong 24 gid tiép theo, nhin chung bach cau xu hudng chuyén tir neutro sang lympho
[23].

 Protein CSF thudng thap han 150 mg/dL[27].
e NOng do glucose CSF thudng cao han 50% néng do huyét thanh.
Bénh nhan viém mang ndo nhiém khuan:

e Bach cau CSF thudng trén 1000/microlL, tang bach cau neutro uu thé

9/16


https://www.uptodate.com/contents/cerebrospinal-fluid-physiology-and-utility-of-an-examination-in-disease-states/abstract/27
https://www.uptodate.com/contents/cerebrospinal-fluid-physiology-and-utility-of-an-examination-in-disease-states/abstract/23
https://www.uptodate.com/contents/cerebrospinal-fluid-physiology-and-utility-of-an-examination-in-disease-states/abstract/27

e Protein CSF thuGng trén 250 mg/dL

* Glucose CSF thudng dudi 45 mg/dL (2.5 mmol/L)
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