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Tong quan (@)

RSHCM

Huyét khdi tinh mach ndi so (HKTMNS) la bénh Iy huyét khdi cla hé
thdng tinh mach n3o, bao gdm huyét khdi cic xoang tinh mach néng,
xoang tinh mach nao sau cling nhu cac tinh mach vung vo nao [BYT].

HKTMNS Ia nguyén nhan gay dot quy hiém gap, chi chiém 0.5-1% tong s6
trwvong hop dot quy [1,2].

Thudng gap & nit (2/3), tudi trung binh 31-50 [SNIS 8,9].

Lee, S.-K., et al., Journal of neurointerventional surgery, 2018.
RSHCM 2025 Kan, Y., B. Song, et al., International Journal of Medical Sciences, 2024.



Sinh ly bénh Lo

HKTMNS

Tang ap luc tinh mach Suy giam hap thu dich n3o tuy
Giam ap lwc twéi mau mao mach
Tang thé tich mau ndo \ l

TANG AP LU'C NOI SO

= Su gid@n nd cua cdc tinh mach nGo dong mot
vai tro quan trong trong giai doan dau.

= [wu théng thodat mdu tir nhu mo ndo bi can
tré, dén dén tén thuong nhu mé néo (nhoi
mdu va/hodc xudt huyét).

= Tdng dp luc tinh mach va mao mach dén dén
s« phd v& hang rao mdu ndo = phu mach.

= Gidm lvu lvong mau ndo = bom Natri/Kali
ATPase khéng hoat déng = phu déc té bao.

BYT 2025

RSHCM 2025



Yéu t nguy co

Cac yéu td nguy co thudong gap clia HKTMNS
gom: thai ky, thuéc nglra thai, bénh huyét
khdi do di truyén, bénh tu mién, béo phi,
tang dong do nhiém trung, chan thuong
hoac ung thu [4, SNIS].

V& cdn: Khéng tim thay nguyén nhan hoac
yéu td nguy co @ mot so it tré em (£10%) va
nguoi 1én (13%). O ngudi bénh cao tudi, ty
|€ cac truong hop khéng xac dinh duwoc cac
yéu td nguy co cao hon (37%) so véi &
ngudi 1én dudi 65 tudi (10%) [BYT].

Lee, S.-K., et al., Journal of neurointerventional surgery, 2018.
Kan, Y., B. Song, et al., International Journal of Medical Sciences, 2024. RSHCM 2025

Table 1

Major risk factors and conditions associated with cerebral

venous thrombosis

Infection

Paranasal sinusitis
Intracranial infections: abscess, meningitis

Trauma

Medical/surgical
conditions

Medication

Head trauma, neurosurgical operations
Internal jugular catheter

Dehydration

Pregnancy and puerperium

Coagulation disorders: factor V Leiden, protein C

deficiency, protein S deficiency, antithrombin 111 deficiency,
hyperhomocysteinemia, antiphospholipid syndrome
Hematologic disorders: polycythemia, sickle cell disease,
thrombotic thrombocytopenic purpura, polycythemia,
paroxysmal nocturnal hemoglobinuria

Malignancies, inflammatory bowel disease, nephrotic syndrome,
liver cirrhosis, collagen vascular disease including systemic lupus
erythematosus, Wegener's granulomatosis and Behcet syndrome
Previous surgical procedures

Oral contraceptives, hormone replacement therapy,
L-asparagenase, corticosteroid




Triéu chirng lam sang da dang, tuy theo MUC Table 3 Clinical presentations of cerebral venous thrombosis
do, vi tri tinh mach bi tic, tdn thuong nhu md  Symptoms
ndo va khodng thdai gian tir khi khdi phat EEE":T‘“EN o
£ . Z a a , ouble or blurred vision
HKTMNS dén khi xuat hién trieu ching [BYT, |
ered consciousness
SNIS 22] Seizure

Behavioral symptoms (delirium, amnesia, mutism)

Signs

Hbi chitng téng dp luc ndi so: nhire dau, nhin mao, giém

thi luc do phi gai thi, rbi loan y thirc. Papilledema

Focal neurologic deficit

Cdc triéu chung do tén thuwong ndo khu trd: déu hiéu
than kinh khu tru va/hodc co giét, cdc triéu chiing tén
thuong chirc ndng néo bo (rdi logn tri nhd, tv duy,
cdm xuc).

Cranial nerve palsy

Nystagmus

Lee, S.-K., et al., Journal of neurointerventional surgery, 2018.
Kan, Y., B. Song, et al., International Journal of Medical Sciences, 2024. RSHCM 2025



Lam sang

Huyét khéi xoang tinh mach doc trén (39-62%): con co gidt cuc bé hay toan thé hod,
liét mot chdn sau lan sang hai chdn, réi loan y thirc, cé thé cé hdi chirng mang néo,
hoi chirng tang dp ndi so, phu gai thi.

Huyét khdi xoang ngang (44-73%): dau nhirc tai, chdy dich tai, dau sung hach bach
huyét ving c6 gdy cuing bén, cing gdy. Bénh nén: viém tai gitta, viém tai xuong
chdm...

Huyét khéi tinh mach xoang hang (1,3-1,7%): dau nhirc hb mét, phu né gai thi, 16i
mat, 16i két mac, chdy mdu quanh hé mat, liét cdc déy van nhén chung géy sup mi,
Idc, nhin déi, cé thé bi mét mét hay cé hai mat.

Huyét khoi tinh mach vé néo (3,7-17,1%): thudong cé con déng kinh cuc bé, rbi loan y
thure, hoi chirng tdng dp ndi so, liét nira ngudi, réi loan ngén ngi.

BYT 2025

RSHCM 2025



Hinh anh hoc (0 )

BSHCM

* Hinh anh hoc, d4c biét 1a MRI ddng vai trd quan trong gilp chan doan
sdm, danh gia d6 nang, xt tri kip thoi, qua do cai thién tién lvong bénh.

* MRV trudc can thiép la “roadmap” rat quan trong gitp phat hién cac bién
thé giai phau, dinh hudng tiép cin ton thuong, 1ap ké hoach can thiép &
cac truong hop bénh nhan cé chi dinh 1y huyét khoi.
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=+ Nguyén tac chung [byt]

—— = Ly gidi huyét khéi,

% = Phong ngira huyét khoi tién trién.
—— = Didy tri tinh trang tang ap luc noi so,

co gidt va cdc bién ching khdc.

—— o hien la phuong

phap diéu trj tiéu chuan va dau
tay voi HKTMNS.

—— (ACC/ASA 2011).

Lee, S.-K., et al., Journal of neurointerventional surgery, 2018.
Kan, Y., B. Song, et al., International Journal of Medical Sciences, 2024.
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Proposed Algorithm for the Management of CVT

Clinical suspicion of CVT
(See section on “Clinical Diagnosis of CVT")

MRI T2*-weighted imaging + MRV
CT/CTV if MRI not readily available

CVT (confirmed by imaging)

No evidence of CVT

Consider other differential diagnosis

Anterial Stroke
Idiopathic intracranial hypertension
Meningitis

ng
Idiopathic intracranial hypotension
Brain abscess
Brain neoplasm,
among others

Initiate anticoagulation (IV heparin or SC LMWH)

if no major contraindications t

Neurological improvement

or stable

Neurological deterioration
or coma despite medical treatment

Continue oral anticoagulation
for 3-12 months or lifelong according

to the underlying etiology
a) Transient reversible factor
b) Low-risk thrombophilia

c) High-risk/inherited thrombophilia
(See section on “Long-Term Management and

Recurrence of CVT")

Severe mass effect or ICH
on repeated imaging

No or mild mass effect
on repeated imaging

|

May consider decompressive

May consider endovascular
therapy (with or without

mechanical disruption) T

All patients should receive support for the prevention of complication and symptomatic therapy

(eg, management of seizures, intracranial hypertension)




Chi dinh o)
Chi dinh chinh [ACC/ASA, BYT]:

* C& thé can nhac lay huyét khdi co hoc & cac trung tdm cd kinh nghiém
cho nhédm bénh nhan cd triéu chirng than kinh tién trién nang hon hoac
hon mé du d3 duoc diéu tri khang déng day du.

Chi dinh moé réng:

= Huyét khéi luong I6n, lan réng, ddc biét huyét khbi hé tinh mach séu hodc
xoang tinh mach doc trén.

= Nhoi mdu tinh mach I6n ¢é xu@t huyét, nguy co thodt vi ndo cao.

= [dm sang dién tién xdu nhanh chdng sau 24-48 gidr diéu tri khdng déng.

Mokin, M., Lopes, D. K., Binning, M. J., Siddiqui, A. H., Arthur, A. S., & Kan, P. (2019), Journal of Neurolnterventional Surgery, 11(1), 69-74.

Siddiqui, F. M., & Kamal, A. K. (2015). Journal of Stroke and Cerebrovascular Diseases,

Saposnik, G., Barinagarrementeria, F., Brown, R. D., Bushnell, C. D., Cucchiara, B., Cushman, M., ... & Ferro, J. M. (2011). Diagnosis and management of cerebral venous thrombosis: A statement
for healthcare professionals from the American Heart Association/American Stroke Associd{SH [SMoR€125



Chi dinh

CVT 1s suspected Treatment N i
1. Anticoagulation with UFH or LMWH
l 2. | Endovascular treatment - indications:
*  Clinical deterioration despite
History and clinical Is CVT anticoagulation
presentation confirmed? » Contraindications to anticoagulation
1. Risk factors (Table 1) ) * Coma
2.  Symptoms (Table 3) Yes > * Deep CVT
« ICH
Imaging 3. Hemicraniectomy:
1. CT brain + CTV head/neck . Large lesions with herniation
OR 4. Intracranial pressure monitoring
2. MRI brain + MRV head/ No
neck > Diagnosis and treatment of alternative
3. DSA if unable to determine conditions
based on CT/MR alone Brain tumor, infection, ischemic stroke, PRES,
idiopathic intracranial hypertension

——Current endovascular strategies for cerebral venous
——thrombosis: report of the SNIS Standards and
Guidelines Committee

Seon-Kyu Lee," Maxim Mokin,? Steven W Hetts, Johanna T Fifi*
Marie-Germaine Bousser,” Justin F Fraser,® on behalf of the Society of SNIS

———— Neurolnterventional Surgery RSHEM 2']25



Can thiép ndi mach 1ay HKTMNS

« Dén nay, chua cé quy trinh, dung cu quy chuén
cho ky thudt ldy HKTMNS, cling nhu nghién ciu
so sdnh hiéu quad gitta cdc dung cu, kj thudt lay
huyét khoi khdc nhau.

* Trong thuc hanh IGm sang, can thiép nbi mach
Gy HKTMINS it ph6 bién, thuong chi duoc thuc
hién tai cdc trung tdm can thiép than kinh nhiéu BN trcsitmont stratogics
kinh nghiém, duoc xem nhu mot ky thudt cau in CVST
vaén o cac truong hop lam sang ndng, tién luong
xau va ddp tng kém vdi diéu tri khdng déng.

Endovascular

Lee, S.-K., et al., Journal of neurointerventional surgery, 2018.
Kan, Y., B. Song, et al., International Journal of Medical Sciences, 2024. RSHCM 2025




Ky thudt lay huyét khoi duoc chon lua tiy
thudc vao Vi tri, luong huyét khéi, ¢ kém
hep tdc xoang tinh mach hay khéng va diéu
kién dung cu, kinh nghiém thuc té tai trung
tdm can thiép.

A: Direct aspiration thrombectomy

B: Stent retriever thrombectomy

C: Direct thrombolysis with local injection of thrombolytics
D: AngiolJet system

E: Balloon thrombectomy

SNIS

RSHCM 2025




Can thiép ndi mach 1ay HKTMNS

e (Cac tinh mach ndo duoc chia
thanh hé tinh mach nbéng va
sdu.

e HGu hét cdc tinh mach néo
néng dan luu vé xoang doc
trén, xoang doc dudi, xoang
hang va xoang ngang — xoang
sigma.

ANATOMY

RSHCM 2025



Can thiép ndi mach 1ay HKTMNS e

e Cdc tinh mach ndo duoc chia thanh ¢
hé tinh mach néng va sdu.

* HGau hét cdc tinh mach séu dan luu vé
tinh mach ndo trong, mét s6 khdc
dan luu vé tinh mach nén Rosenthal,
sau doé hop lwu vé tinh mach néo lon |5 %
Galen - xoang thang.

RTICA
STEREO

ANATOMY

RSHCM 2025



Can thiép ndi mach 1ay HKTMNS ' e

* Tinh mach nén Rosenthal (Thay
rO hon trén VA runs so vai ICA
runs).

e Xoang da trén
e Xoang da duai
* Tinh mach trén thuy giun

Lee, S.-K., et al., Journal of neurointerventional surgery, 2018.
RSHCM 2025 Kan, Y, B. Song, et al., International Journal of Medical Sciences, 2024.



Can thiép ndi mach 1ay HKTMNS

e Thi tinh mach som: cac tinh mach
nong s& hién hinh dau tién, tr day,
thudc sé 13p long dan vao cac xoang
tinh mach.

e Hé tinh mach sau: tinh mach nao
trong hién hinh som.

e Thi tinh mach s&m: cac tinh mach vo
trén bé mat ban cau dai ndo (ngoai va
trong), cung voi hé tinh mach Sylvian
nong, dan luwu vao tinh mach thai
duwong dudi. Mot phan xoang tinh
mach doc trén cling xuat hién.

Lee, S.-K., et al., Journal of neurointerventional surgery, 2018.
RSHCM 2025 Kan, Y., B. Song, et al., International Journal of Medical Sciences, 2024.



Can thiép ndi mach 1ay HKTMNS

e Xoang budm dinh
e Xoang da dudi

* Tinh mach nao trong

Lee, S.-K., et al., Journal of neurointerventional surgery, 2018.
RSHCM 2025 Kan, Y, B. Song, et al., International Journal of Medical Sciences, 2024.



Gidi phau hé tinh mach n3o

RSHCM

———+ Mid venous phase: Day |13 pha tét nhat dé quan sét
tong thé, co thé thiy rd cad cac tinh mach va xoang
mang cing (chi cé cac tinh mach n3o that bén va

———  Xoang mang cung thiy rd hon & thi muon).

——. (Cic tinh mach vo ndo dugc hién thi rd, cung vdi hé
tinh mach Sylvian néng wu thé dan Ivu vao tinh mach

——  thdi duwong dudi (hong).

% e Xoang budm dinh

% * Xoang da dudi

% e Tinh mach nén

——+ Tinh mach nao trong

Lee, S.-K., et al., Journal of neurointerventional surgery, 2018.
RSHCM 2025 Kan, Y, B. Song, et al., International Journal of Medical Sciences, 2024.



Cac kénh tinh mach dan luu xa hon (tinh mach xoang
mang cing) hién d3 duoc quan sat thdy — bao gdm
xoang doc trén (trang) va xoang doc dudi (trang nét
dut), tinh mach Galen (vang nét dit) va xoang thang
(tim nét dt), cling nhu cac xoang ngang (do nét
dirt) va xoang sigma (xanh duong nét ditt), cung voi
xoang da dudi (den néet dut).

Khéng thiy xoang d3 trén va xoang hang nhung diéu
dé khong cd nghia 1a ching khong ton tai. Chung cd
thé thay dugc qua hinh chup tir dong mach dét sbng
hodc ddng mach cdnh ngoai (gitp hién thi xoang
hang qua cac tinh mach mat) va xoang da trén qua
cac tinh mach tiéu n3o hodc than n3o (chdng han
nhu tihh mach hanh ndo bén).

RSHCM 2025

B -
]

Lee, S.-K., et al., Journal of neurointerventional surgery, 2018.
Kan, Y., B. Song, et al., International Journal of Medical Sciences, 2024.



Gidi phau hé tinh mach n3o

——— < Thi tihh mach mudn: Rat hitu ich dé quan sat tinh mach
ndo trong va cac doan xa cla cac xoang mang cing. Cac
nhanh dan luu clda tinh mach ndo trong van tiép tuc dan
luu thudc cdn quang khi hau hét cac tinh mach ndo khdc
khdng con duoc quan sat thay.

&

> Cac tinh mach dan lvu mudn bao gdom: cac ciu tric hach
nén, vd: tinh mach ddi thé-van, cling nhu tinh mach bén
truc tiép (vang) va tinh mach nhan dudi trudc (xanh 13 nét
dut).

» Cac xoang tinh mach cling duoc quan sat rd, cung vdi tinh

mach Galen.

L)

0

Lee, S.-K., et al., Journal of neurointerventional surgery, 2018.
RSHCM 2025 Kan, Y, B. Song, et al., International Journal of Medical Sciences, 2024.



Can thiép ndi mach 1ay HKTMNS

P3ac diém quan trong nhit cla cac xoang tinh mach va
tinh mach ndi chung la can nhd rang tinh mach gidng
nhu nhitng dong séng. Kich thudc cla bat ky tinh mach
hay xoang tinh mach nao dugc xac dinh bdi tong lvong
nhanh dan lvu ma nd thu thép, twong tw nhuw mét dong
sdng co kich thudc dung bang tdng luong nudc tir cac
con subi dé vao. Hau nhu tat cd cic bién thé vé kich
thudc tinh mach déu cé thé dugc gidi thich bang phép
so sanh don gian nhung manh mé nay.

Lee, S.-K., et al., Journal of neurointerventional surgery, 2018.
RSHCM 2025 Kan, Y., B. Song, et al., International Journal of Medical Sciences, 2024.



Giai phau hé tinh mach nao CLO)

e Cac xoang tinh mach chinh d3 dugc biét rd. Xoang tinh mach doc trén (superior
sagittal sinus - SSS) gan nhu ludn hién dién nhung cd thé thay déi vé mirc 46 mé rong
phia trudc; tinh trang thiéu san cta nd cd thé lién quan dén sy chiém wu thé cla
xoang hang (cavernous sinus) trong viéc dan Iwu thuy tran, sy phat trién qud muc cla
xoang doc dudi (inferior sagittal sinus) vdn thudng nhd, hodc su hién dién cla cac
tinh mach théng Idn. H3y nhd dén phép an du vé dong song.

e SSSthudng phan nhdnh trudce khi dén hop luu xoang (torcula), mot bién thé gidi phau
khdng cd v nghia 1am sang nhung doi khi lai dan dén viéc chup hinh dnh khong can
thiét dé loai trr mot huyét khdi twdng twong. Nhirng bién thé thuong gap & ving
torcula phan dnh qud trinh hinh thanh mudn cla cau trdc nay tir dam rdi tinh mach
nguyén thly, dién ra sau khi cac xoang phia trudc va gitta da duoc hinh thanh.

Lee, S.-K., et al., Journal of neurointerventional surgery, 2018.
RSHCM 2025 Kan, Y., B. Song, et al., International Journal of Medical Sciences, 2024.



Can thiép ndi mach 1ay HKTMNS o)

« Xoang doc dudi (inferior sagittal sinus - 1SS) nhd han va khéng ludn cb dinh. N thuong thu nhan cac
nhanh tr vung thé chai va hoi dai, sau dé dd vao xoang thang (SS).

e Xoang ngang (transverse sinuses) thudng khéng dbi xirng, trong dé xoang bén trai thudng thiéu san
hon xoang bén phai. Ngudi ta cho rang nhip dap cta tdm nhi phai cé vai tro lam tdng dung tich hé tinh
mach canh phai. Lo tinh mach canh (jugular foramen) & bén nhd hon cling tuong ng vdi kich thudc
nhd hon cla xoang ngang, gilp phan biét thiéu san bam sinh vdi huyét khdi mac phai.

« Xoang sigma (sigmoid sinuses) khdng phai lic nao ciing cé cung dudng kinh vdi xoang ngang. Diéu nay
dac biét dung khi moét tinh mach Labbe 18n (vein of Labbe) d6 vao doan gan cla xoang sigma, lam cho
nd to ra dang ké so véi nhanh xoang ngang. Cac tinh mach thdng rdng (mastoid, occipital, condylar)
thudng dan lvu mdt phan va ddi khi hoan toan phirc hop xoang ngang-xoang sigma, khién cho tinh
mach cdnh tuong &ng cd thé bj thiéu san. Nhitng phat hién don & nhu vay hiém khi lién quan dén
ludng théng bénh Iy, va viéc quan sat clra s6 xuang dé xac dinh cac kénh tinh mach thong cé thé gilp
xac nhan day 1a mot bién thé gidi phau binh thudng ch khong phai bénh Iy.

Lee, S.-K., et al., Journal of neurointerventional surgery, 2018.
RSHCM 2025 Kan, Y., B. Song, et al., International Journal of Medical Sciences, 2024.



Can thiép noi mach lay HKTMNS (0)

«  Xoang hang (cavernous sinus - CS) thu nhan lwong Ién méu tinh mach va cé nhidu dudng thoat khac
nhau. N6 bao gdm nhiéu khoang va cd thé duoc xem, it nhat vé mat chirc nang, nhuv mot tp hop cla
cac thuc thé riéng biét. Viéc khéng thay nd trén chup dong mach canh trong (ICA injection) khéng cd
nghta 1a nd khdng tdn tai — chi don gian 1a mot khoang nao dé bi thiéu san.

e V& mat phdi thai hoc, mic du xoang hang |& mét ciu tric hinh thanh rdt sém, nhung trong giai doan
dau, né khdng tham gia vao qud trinh din luu tinh mach cdia ndo. Thay vao d6, né thu nhan cac nhanh
cla hé tinh mach 6 mat (orbital/opthalmic veins), tinh mach mat (facial vein) va hé budm khau cai.
Ngay ca & tré so sinh, cac két ndi gitta hé tinh mach Sylvian, hé tinh mach nén (basal venous system) va
xoang hang van con so khai.

e Su trudng thanh cla cac két ndi nay Ia mot co ché gitp én dinh su dan luu tinh mach & tré so sinh bj
ludng théng cao, nhu trong di dang tinh mach Galen (Vein of Galen Malformations), theo Lasjaunias. Su
thu nhan mudn cla xoang hang bdi hé tinh mach Sylvian va nén trong qua trinh phat trién phoi thai
cling gidi thich su bién thién I&n cla cac két ndi nay & ngudi trudng thanh, trong khi két ndi gitra tinh
mach mat (ophthalmic vein) va xoang hang gan nhu ludn hién dién.

Lee, S.-K., et al., Journal of neurointerventional surgery, 2018.
RSHCM 2025 Kan, Y., B. Song, et al., International Journal of Medical Sciences, 2024.



Can thiép noi mach lay HKTMNS (O )"
*  Xoang budm-dinh (sphenoparietal sinus - SPS) chay doc theo b& cadnh nhd xuwang budm va thu nhan cac
nhénh cla tinh mach Sylvian dé d6 vao xoang hang (CS).
e V& mat phdi thai hoc, cd6 mdt xoang mang tén nay tdn tai trong giai doan sém, thu nhdn mau tir I8p vd
ndo rat mong (tién than cla cac tinh mach Sylvian néng) va din mau tir viing xwong budm vé xoang
sigma (sigmoid sinus), bén dudi thuy thai duwong. Tuy nhién, xoang nay thudng bién mat khi trudng
thanh, ngoai trir moét sb trvong hop rat hiém gap.
« Phan gan clia xoang SPS dudng nhu tdn tai va két ndi vdi xoang hang, nhung van chua rd liéu c6 ding
nhu vay hay khong, hay thuc té cd mot kénh khac chay doc theo bd xwong budm. M6t sé quan diém
cho rang xoang nay thuc chit khéng ton tai va cac tinh mach Sylvian d6 truc tiép vao xoang hang

Lee, S.-K., et al., Journal of neurointerventional surgery, 2018.
RSHCM 2025 Kan, Y., B. Song, et al., International Journal of Medical Sciences, 2024.



Can thiép noi mach lay HKTMNS (O )"
*  Xoang budm-dinh (sphenoparietal sinus - SPS) chay doc theo b& cadnh nhd xuwang budm va thu nhan cac
nhénh cla tinh mach Sylvian dé d6 vao xoang hang (CS).
e V& mat phdi thai hoc, cd6 mdt xoang mang tén nay tdn tai trong giai doan sém, thu nhdn mau tir I8p vd
ndo rat mong (tién than cla cac tinh mach Sylvian néng) va din mau tir viing xwong budm vé xoang
sigma (sigmoid sinus), bén dudi thuy thai duwong. Tuy nhién, xoang nay thudng bién mat khi trudng
thanh, ngoai trir moét sb trvong hop rat hiém gap.
« Phan gan clia xoang SPS dudng nhu tdn tai va két ndi vdi xoang hang, nhung van chua rd liéu c6 ding
nhu vay hay khong, hay thuc té cd mot kénh khac chay doc theo bd xwong budm. M6t sé quan diém
cho rang xoang nay thuc chit khéng ton tai va cac tinh mach Sylvian d6 truc tiép vao xoang hang

Lee, S.-K., et al., Journal of neurointerventional surgery, 2018.
RSHCM 2025 Kan, Y., B. Song, et al., International Journal of Medical Sciences, 2024.
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Xoang doc trén cé ciu tric bién déi hon so vdi nhitng gi thudng dugc mo ta trong cac so do thang tép.
Mac dU truyén thong duoc xem la mot kénh don 1& chay doc dudng gilta va két thuc tai hdi lvu xoang (torcula),
trén thuc té, ban cd thé thiy cac kénh tinh mach mang cléng bd sung, dic biét & doan sau clia xoang, thuong két
ndi v&i hé théng xoang ngang (transverse sinus) nhung hai léch dudng gitta. Xoang nay cling cé thé bi Iéch sang
mot bén, thudng & vung cham. Hién tuong nay dé nhan thay trén phim chup mach hodc dnh MIP xép chdng, vi su
|éch truc gilta khi quan sat trén phim cat I8p ngang tuan tu s& khong rd rang.

J
000

J
000

&

> Su bién déi nay khdng cd y nghiia 1am sang dic biét nhung nhan manh rang bat ky phan nao cla mang cing cling
co thé trd thanh xoang tinh mach. N6 khéng nhat thiét phadi nam dung vi tri hop nhat vdéi liém dai ndo (falx
cerebri). Tuy nhién, diéu nay cé thé quan trong trong 1ap ké hoach phiu thuat va cé thé anh hudng dén dién tién
cla bénh huyét khdi xoang tinh mach. Cé nhitng bdo cdo vé hién tuong “tai théng” cla xoang liém (falcine sinus)
va cac xoang tinh mach mang c&ng khac & bénh nhan bj huyét khéi xoang doc trén.

L)

&

> V& mat phat trién phdi thai, cdc xoang mang cirng duoc hinh thanh do sy hgp nhit cla nhidu k&nh tinh mach, va
mot sb trong do cé thé tdn tai lau dai. O bénh nhan dudi day, phan sau cta xoang doc trén cé cau truc dic biét
phirc tap, v&i cac kénh mang cing phu bén trdi (mau vang) va bén phai (mau hong). Xoang doc trén “thuc su”
duoc danh dau mau tim, con hoi lvu xoang mau cam. Ngoai ra, cling cd mét tinh mach (mdu xanh 1d), c6 thé
trong gidong nhu mdt xoang mang cirng, nhung chi duwoc quan sat thay khi tiém thubc tir bén trai, do dd it cé kha
nang la mot xoang tinh mach thuc su.

L)

Lee, S.-K., et al., Journal of neurointerventional surgery, 2018.
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Goc léch caa xoang doc trén:

Viéc xoang doc trén (superior sagittal
sinus — SSS) bi léch truc so vdi duong
gitra 13 hién tuwong cuc ky phd bién. Trong
trwong hop nay, mot kénh mang cing
nhoé & dudng gitta (mau xanh duong) dan
dén hdi lwu xoang chinh (mau hdng),
trong khi phan "chinh" clla xoang doc
trén (mau do) lai bi Iéch sang phai.

Viéc xac dinh hdi lvu xoang “thuc su”
trong tinh hudng nay chi mang tinh ngit
nghia, diéu quan trong hon la nhan dién
dung ciu trdc gidi phiu dé tranh chan
dodn nham hodc hiéu sai trén hinh anh
hoc.
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e Thiéu san doan trudc cla xoang doc trén:Trong trudng hop nay, cac tinh mach 16i cau tran chay doc theo
mat phang canh dudng gitta va d6 vao phan sau clia xoang doc trén (SSS) thay vi doan trudc. Vé mat 1am
sang, diéu nay khéng mang v nghia dac biét, nhung lai lién quan dén mot nguyén tac phau thuat pho
bién:Co thé hy sinh 1/3 trudc hodc xa cla xoang doc trén ma khong can lo ngai vé nhdi mau tinh
mach.Tuy nhién, day la mot quan diém sai lam (stupid dictum) d3 dan dén nhiéu trudng hop nhoi mau cod
thé phong tranh duoc, dic biét khi xoang doc trudc déng vai trd quan trong trong dan luu tinh mach
vung tran.Khi cé tinh mach tran 16n dd truc tiép vao phan trudc cla xoang doc trén, viéc that bd xoang
nay khdng thé thuc hién moét cach tuy tién ma khong gdy hdu qua nghiém trong

Lee, S.-K., et al., Journal of neurointerventional surgery, 2018.
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Thiéu san xoang doc trén (SSS Hypoplasia):

e MOt diém quan trong nhung thudong bi bd qua trong danh gid hé théng tinh mach 1a su can bang trong
dan luu tinh mach. Kich thude nhd clia mot tinh mach nao dé khdng nhét thiét 1a bénh ly, ma chi don gian
|a mot bién thé giai phau, va s8 cd cac co ché bu tru.

« Xoang doc trén (SSS) cling khdng ngoai [&. Néu nd phét trién nhé bam sinh, khong phai do bénh ly nao, thi
co thé s& co cac dudng dan luu thay thé, chang han nhu:

Tinh mach nhixbp (diploic veins)

Tinh mach phat xu4t (emissary veins)

Dich chuyén dan luu sang tinh mach Labbe hodc xoang hang (cavernous sinus)

« Vivay, thay vi chi tp trung vao kich thudc ctia moét ciu tric tinh mach riéng 18, cdn dénh gia tdng thé
toan bd hé théng dan luu dé tranh chan doan nham I1an vdi bénh ly

Lee, S.-K., et al., Journal of neurointerventional surgery, 2018.
RSHCM 2025 Kan, Y., B. Song, et al., International Journal of Medical Sciences, 2024.
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** Gay té, dat Sheath 5F vao dong mach dui, Sheath 8F vao tinh
mach dui.

* Ludn chon loc Catheter 5F vao dong mach canh trong, chup
chan doan & thi tinh mach va tinh mach muén.

*» Dat Guilding catheter 8F vao tinh mach canh trong.

* Ludn chon loc dng théng hut huyét khdi hodc stent kéo huyét
khoi qua hé thong gdm vi dng théng va vi day dan, tién hanh lay
huyét khdi.

Lee, S.-K., et al., Journal of neurointerventional surgery, 2018.
RSHCM 2025 Kan, Y., B. Song, et al., International Journal of Medical Sciences, 2024.
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Table 1. Comparison of major thrombectomy devices for intravascular treatment of cerebral venous sinus thrombosis b
Devices Mechanism Advantages Disadvantages Possible
Complications
AngioJet A rheolytic thrombectomy Effective for acute thrombus The instruments are heavy and rigid, making it Cause damage to
(MEDRAD, Inc, system which sprays normal difficult to get through the tortuous vessels blood vessels
Warrendale, PA, USA)  saline, breaks and adsorbs the Low penetration rate (55%) Too much fluid
thrombus segment by segment Local lumen stenosis could not be eliminated injection can dilute

Penumbra
thromboaspiration
system
(Penmumbra,Inc,
Alameda, CA, USA)
Stent retriever
Solitaire FR (Covidien,
bvine, CA, USA)

Fogarty Embolectomy

Remote Protection
Device (Angioguard,
Cordis Inc)
Autologous Blood
Transfusion Device
(Autolog, Medtronic,
Inc)

It's a new device that sucks out
blood clots

New thrombectomy device, the
stent can be recovered after
thrombectomy

Balloon catheter is suitable for
crushing and removing acute
fresh thrombus. The thrombus
was crushed by balloon
expansion; Angioplasty to
improve lumen stenosiz
Mechanical thrombus crushing
combined with negative pressure
suction

It is relatively compliant and easy
to reach the distal end through
tortuous vessels. It's easy for large
lumen 3MAX, SMAX ACE to
aspirate thrombus

Repeatable application (up to 3
times), using stent to capture
thrombus; Combined with
Penumbra can improve clearance

Assist with other devices to clear
the clot

Damage of vascular wall is small,
combined with autologous blood
transfusion and negative pressure
suction device for thrombuis
extraction; autologous blood
transfusion can avoid excessive
blood lozs

MNMon-acute thrombus or thrombus load cannot be
effectively removed; Recanalization failure

Heavy load thrombus obstructs the catheter, which
needs to be removed and repeatedly rinsed, and
repeatedly inserted, which is complicated

the blood

The device is designed for arterial thrombectomy and Risk of pulmonary
there is not suitable size for cerebral venous sinus; the embolism

grasping and removing ability is poor for subacute
chronic thrombus or large thrombus; Requires
manual suction or Pemuumbra combination with
complex operation and high cost; Can't clear straight
sinuis thrombosis

MNon-acute thrombus or large thrombus cannot be
effectively broken and cleared

MNeed to cooperate with other devices to remove
thrombus, the operation is complicated

Block the blood flow and interfere greatly with the
wall of venous sinus and the pressure in the sinus
Long operating time

Complex operation

The instrument was
broken during
operation

Risk of pulmonary
embolism and
subdural

hematoma

The protection
umbrella can be

Subacute chronic thrombus or large thrombus cannot damaged and

be completely removed, and the recalculation effect
is poor

broken

RSHCM 2025
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“** Angiolet system

“* Lich str: In 1996, Dowd et al. used Angiolet catheter
thrombolysis combined with venous sinus thrombolysis for the
first time and achieved good clinical recovery [17].

¢ Three main components: a disposable catheter, a disposable
pump set, and a reusable driving unit.

¢ According to Bernoulli's principle[19], an acute thrombus is
removed by moving the microwire back and forth, injecting
normal saline, and crushing and adsorbing thrombus segment
by segment.

RSHCM 2025
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e N&m 1996, Dowd et al. 1an dau tién st dung k§ thuat tiéu soi huyét bing catheter Angiolet két hap vdi tiéu'soi
huyét trong xoang tinh mach va dat duoc su hdi phuc 1am sang tot [17].

e Hé thdng |ay huyét khbi co hoc Angiolet |a mot hé thdng 1y huyét khéi co hoc khdng tiép xdc, bao gdm ba thanh
phan chinh:

 Catheter dung mot lan

«  BO bom dung moét 1an

B diéu khién c6 thé téi sir dung

*  Theo nguyén ly Bernoulli [19], huyét khdi cap tinh dugc loai bd bang cach di chuyén vi day (microwire) tdi lui, bom
rira bang dung dich mudi sinh ly, ddng thoi nghién nat va hut huyét khdi tirng doan.

e Hé théng Iy huyét khéi co hoc Angiolet cé thé duoc st dung ddc 1ap hodc két hop véi nong mach bang béng
(balloon angioplasty). Tuy nhién, hé thdng nay c6 mét sé han ché:

«  Kich thudc I8n va cdu tric cirng, gy khoé khan khi di qua cdc mach mau ngodn ngoéo, déc biét & bénh nhi.
«  Khéng thé loai bd hoan toan hep ldbng mach tai chd hodc diéu tri hep do nguyén nhan co hoc [20,21].
« Nguy co bién chitng cao, bao gdm thlng xoang tinh mach, chdy mdau va pha lodng mau.

e Céc nghién ctu d3a chi ra rang chi 55% bénh nhan dat dugc tai théng hoan toan sau khi diéu tri bang thiét bj
Angiolet, dong thdi ty 1& bién chitng cao khién kj thuat nay it duoc st dung trong diéu tri huyét khbi xoang tinh
mach ndo (CVST) trong thuc hanh 1am sang.
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Can thiép ndi mach 1ay HKTMNS o)

Thanh mach mdng manh

- Xoang tinh mach mang cng va tinh mach ndo cé thanh moéng, khong co |&p co nang d& nhu dong mach.
- Cac tia nwdc mubi ap luc cao cd thé gay thiing xoang, béc tach hodc v, dan dén xuat huyét ndi so nguy hiém tinh
mang.

Pha lodng mau & Tan huyét

Truyén nudc mudi lién tuc cé thé lam lodng thé tich mau, gdy ha huyét 4p — mot tinh trang nguy hiém & bénh
nhan than kinh nang.

Su phan manh huyét khbi bang tia nudc co thé gy tan huyét, giai phong hemoglobin tu do, lam tang nguy co tdn
thuong than.

Thiéu chinh xac & Kiém soat kém

So vdi céac thiét bi 1dy huyét khdi ndi mach ndo hién dai (nhu stent retriever va 6ng hat huyét khéi), Angiolet kiém
soat kém hon trong viéc 1ay huyét khoi.

Phan manh huyét khdi bang tia nudc cé thé gay thuyén tac xa, lam tram trong hon tinh trang thiéu mau cuc bd &
cac vung nao quan trong.

Kich thudc 16n & PO cirng cao

6ng thong Angiolet cd kich thudc I6n va cirng, khién viéc ddn duwdng qua cac tinh mach n3o xodn vin va xoang
mang cing tré nén kho khan.

Piéu nay lam téng nguy co tdn thuong mach mau, thling mach, va cac bién chirng khac.
RSHCM 2025
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Clinical Outcomes of AngioJet Pharmacomechanical Thrombectomy: This study reported a 100% technical success ' -
rate in both the AngioJet and catheter-directed thrombolysis (CDT) groups. However, in the Angiolet group,

15.91% of patients developed hemoglobinuria post-procedure, and 9.09% experienced new, asymptomatic
pulmonary embolisms (PE) after treatment.

Systematic Review of Percutaneous Mechanical Thrombectomy: This review reported technical success rates
ranging from 82% to 100%, with Grade Il or Il lysis achieved in 83% to 100% of patients. The devices appeared
safe, with no reported intracranial complications.

While these studies demonstrate high technical success rates for the Angiolet system, they also highlight
significant complications, including hemoglobinuria, pulmonary embolism, and mortality in high-risk patients.
Notably, these studies primarily focus on peripheral applications, and data on intracranial use are limited. Given
the potential risks associated with the Angiolet system, particularly in the delicate cerebral vasculature, its use in
neurointerventional procedures has declined in favor of devices offering greater precision and safety
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“* Angiolet system
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** Angiolet system

*» limitation of the AngioJet System is that the instrument is large and rigid, making it
difficult to pass through tortuous blood vessels.

¢

¢ itis unable to eliminate local lumen stenosis and dilate organic stenosis[20, 21], and
can easily cause perforation of the venous sinus, bleeding, and hemodilution.

** Studies have shown that only 55% of patients achieve complete recanalization after
Angiolet device treatment, which is accompanied by a high risk of complications,
thus it has been less frequently used in clinical for CVST.
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% Penumbra System

** The Penumbra system is an advanced new equipment. Compared with Angiolet
System, Penumbra system has better flexibility, smaller volume and superior
anipulation, and it is easier to reach the distal target blood vessel through the
tortuous vein, and quickly destroy the thrombus.

¢ Negative pressure vacuum system.

*** However, unlike the tough dural venous sinus, the cortical vein lacks a smooth
muscle layer of the artery, thus it should be prohibited to enter the cortical vein to
aspire the thrombus [22]

¢ Similar to arterial thrombi, large-diameter distal aspiration catheters are increasingly
used for direct thrombus aspiration of CVST
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“* Hé thong Penumbra la mot thiét bj tién tién mdi. So vdi hé thong Angiolet, hé thdng
Penumbra cé db linh hoat tot hon, kich thudc nhd hon va kha nang thao tac vuot
troi, gilp dé dang tiép cAn mach mdu dich xa hon thong qua tinh mach ngoan ngoéo
va nhanh chdéng phd hay huyét khbi[17].

% Hé thdng nay chl yéu bao gdbm mot dng thdong duoc két ndi vai hé thdng hat ap luc
am, cho phép dua 6ng thdng vao xa va hut lién tuc cac manh huyét khdi ma khéng
gay tdn thuong thanh mach, ddng thoi khéng can loai bd hoan toan sau tha
thuat[13]. Tuy nhién, khdng gidng nhu xoang tinh mach mang cing cléng chac, tinh
mach vé ndo khdng cd 18p co tron nhuw dong mach, do doé can tranh dua dng thong
vao tinh mach vd n3o dé hut huyét khdi[22].
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* Tuong tv nhu huyét khdi ddng mach, cac dng théng hut cé dudng kinh 16n dang ngay cang dugc suf
dung dé hut truc tiép huyét khdi trong huyét khdi xoang tinh mach n3o (CVST). Choulakian va
Alexander 1an dau tién bdo cdo bon bénh nhan CVST dugc diéu tri bang hé thdng Penumbra dudng
kinh 0,041 inch. Tat cd bénh nhan déu cd hiéu qua |am sang tot va khong gap bién ching[23].

e M6t phan tich tdng hop trén 124 nghién clu vdi 486 bénh nhan CVST dugc diéu tri bang lay huyét
khdi ca hoc (MT) cho thay chién luoc hut huyét khédi lam tdng dang ké kha nang tai thong mot phan
(OR 2,79), mac du khdng cd bang chirng cho thiy phuong phap nay cai thién dang ké két qud I1am sang
hodc gidm bién chirng so vdi cac thiét bj khac. K&t qua cd xu hudéng tdt hon khi két hop vdi cac thiét bi
khac[24].

. 6ng thong Penumbra 5Max cé dudng kinh 1dng 1én hon (0,054 inch) va néu két hop vdéi cac phuong
phap diéu tri khac, nd cé thé twong thich vai cac vi dng thdng khac dé ting cudng hiéu qua phd v& va
hut huyét khdi, giup day nhanh qud trinh tdi thdng xoang tinh mach, mac du viéc dieu hudng qua
xoang tinh mach ndi so gap nhiéu khé khan hon. Ngoai ra, 6ng thdng nay cling cé thé duoc st dung dé
truyén chat hoat hda plasminogen tai chd, vira thuc hién 1dy huyét khdi co hoc vira két hop tiéu soi
huyét bang thubc, gilp gidm sb 1an dit ong thong[17].
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«  Puong kinh trong cla xoang tinh mach n3o 18n hon déng mach n3o. Nhu d3 biét, dng thong hat cd duang Kin
cang 1dn thi hiéu sult hdt cang cao. Do dd, viéc hut huyét khdi trong xoang tinh mach doi hoi cac dng théng hut
co duong kinh trong I6n hon,

e Trong nhitng nam gan day, cdc dng théng hut cé duong kinh trong I6n nhu RED0O68, REDO72 va SOFIA Plus d3
duoc Ung dung trong can thiép l1ay huyét khdi ddng mach cap (EVT cla AlS), do dd, can cd thém nghién clru vé
khad nang ¢ng dung cla ching trong can thiép xoang tinh mach. Trong sb cac 6ng thdng hut cd dudng kinh trong
|&n, 6ng thdng SOFIA Plus cé dudng kinh 0.070 inch.

e Cac nghién clru ctia Mayo Clinic va Vién Khoa hoc Strc khde Buffalo (Hoa Ky) cho thay SOFIA Plus cé thé duoc sty
dung & bénh nhan AIS vdi ty 18 tai théng mach mdau ngay 1ap tirc cao. Ngoai ra, thdi gian mad mach cé thé dugc rut
ngan va quy trinh thuc hién don gian, hiéu qua hon khi st dung SOFIA Plus[26].

. 6ng thong AXS Vecta 71 va AXS Vecta 74 (Stryker Neuroval, Fremont, CA, USA) v&i dudng kinh trong 1an lvot 1a
0.071 inch va 0.074 inch cling d3 duoc phé duyét dé can thiép ndi so gan day[27]. Vecta 71 c6 thé dugc dua qua
ong théng dan dudng 0.088 inch hodc 1én hon va da cho thiy hiéu qud tdt hon so vdi cdc 6ng théng hit truyén
thong trong Ung dung 1am sang[28].

«  Ong thdng Vecta 74 st dung cung thidt k& va vat liéu vdi Vecta 71 nhung phai duoc dan dudng bing 8ng thong
dan c6 duong kinh 0.09 inch hodc I6n hon. Fabio Settecase va cdng su d3 bdo cdo ca ing dung thanh cong dau
tién cla dng thong Vecta 74 trong can thiép ndi so[27].
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e Nhu d3 biét, kha ndng hd tro, d6 dn dinh va tinh truyén luc 1a nhitng dic diém quan trong clia 6ng thong dan Ty’ <™
twdng trong can thiép lay huyét khdi ndi so (EVT)[9]. Tuy nhién, cac dng théng dan truyén thong khoéng thé dap
(rng dong thoi cad ba yéu cau nay. Trong thuc hanh 1am sang, viéc k&t hop nhiéu dung cu phirc tap cé thé khéng an
toan, dac biét dbi vdi bénh nhan cé tinh trang mach mau kém.

. 6ng théng dan Wahoo (Q 'Apel Medical, Fremont, CA) d& dugc Cuc Quan ly Thuc pham va Dugc pham Hoa Ky
(FDA) phé duyét vao ndm 2018. Ong théng nay st dung cdng nghé "SelectFlex" & dau xa, cho phép chuyén ddi
linh hoat gitta ché d6 "do dudng" (tracking) va "ho tro" (support) theo nhu cau trong qud trinh can thiép. N6i cach
khac, nd cé thé trd nén "mém" hoidc "cing", gilp gidm nhu cau s dung nhiéu 6ng thdng trong cac thl thuat
phirc tap, thich ng vdi cac diéu kién mach mdu thay doi va tao 16i vao 6n dinh, dang tin cay.

« Nghién clru cla Waters MJ va cong su cho thay hé thdng 6ng thong Wahoo cé tinh kha thi trong nhiéu loai phau
thuat EVT ndi so va cé thé duoc s dung linh hoat trong cdc mach méau ngoan ngoéo[29]. Ngoai ra, Armadillo
cling 1a mot loai 6ng thdng ddn mdi tuong tv Wahoo, s& dung cung cong nghé "SelectFlex" vai nhitng vu diém
twong duong va duoc thiét ké chuyén biét dé tiép can hé thong mach mau ndo qua ddng mach quay. Tuy nhién,
hién chua cd nhiéu nghién ctu vé (rng dung clia nd trong EVT ndi so, do dd can thém cac nghién clru dé xac minh
tinh an toan va hiéu qua cla thiét bj nay.
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% Stent Solitaire c6 thé duoc thu hoi (tdi da ba lan), vai dd déo va kha nang kiém soat
tot. Thiét bi nay gilt chat huyét khoi trong stent va loai bo nd. Qud trinh nay khong chi
lam bong huyét khdi bdm vao thanh mach ma con lam v& nhd huyét khdi, giup tang
dién tiép xuc gitta huyét khoi va thudc tiéu soi huyét[32, 33]. Hon nita, trong mot sb
trudng hap, cd thé lva chon phuong phap tiéu soi huyét ndi mach vi Solitaire tao ra
cac kénh mach mau Ién, gilp cai thién hiéu qua tiéu huyét khbi[31].
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MGt nghién ctru st dung hé théng hut huyét khdi Penumbra két hap véi stent Solitaire FR dé didu tri huyét Khoi
xoang tinh mach n3o (CVST) d3 cho thay su hdi phuc I1dm sang t6t[34, 35]. Stent Solitaire cé thé duoc si dung nhu
mot diém neo khi 6ng thong hat huyét khéi tai vi tri xa. Ngoai ra, stent Solitaire cung vdi huyét khdi coé thé duoc
dua vao bng sheath dan duong gan vdi dudng kinh 1&n dudi luc hat lién tuc, gidp thuc hién ddng thoi cd huat
huyét khéi va rut stent[36].

Tuy nhién, phuong phdp 1ay huyét khéi don thuan bang stent Solitaire thudng khé dat duoc tai thdng trong diéu
tri CVST, do do can két hop vdi liéu phdp tiéu soi huyét tiép xtc, dac biét trong trudng hop CVST cd gdnh ndng
huyét khdi I6n. Chién lvoc nay gilp rut ngan dang ké thoi gian diéu trj tiéu sai huyét, gidm dau cho bénh nhan va
giam ty & bién chirng. Tuy nhién, tién lvong van kém dbi vai cac trudng hop nang, dic biét 1a nhitng bénh nhan
cd nguy co thodt vi ndo sau can thiép lay huyét khoi.

So vd&i hé thong hat huyét khdi Angiolet va Penumbra, stent Solitaire hitu ich hon khi can thiép vao xoang sigma
va xoang ngang. Diém manh cua Solitaire l1a kha ning dé dang thao tac trong xoang tinh mach, bam chac vao
huyét khdi va cé thé sir dung nhiéu lan dé tai thong nhanh chdng. Ngoai ra, khi can thiép tai hop luu xoang
(confluence), can s dung mot thiét bi Solitaire chuyén biét vdi géc Idn dé giam nguy co bong huyét khdi ngoai v
mudn[31].

Mot phan tich tdng hop gan day cho thay viéc s& dung dung cu lay huyét khdi dang stent retriever gitip ting dang
ké ty 1é tai théng mot phan (OR 1,76), gidm dang ké nguy co t& vong (OR 0,371) va cai thién dang ké tién luong
|am sang tai thoi diém theo ddi cudi cling so vdi cac thiét bj 1ay huyét khéi khac (OR 2,588)[24]. Tuy nhién, do kich
thuwdc mau nghién clru con han ché, chua thé dua ra kétluan chac chan vé hiéu qua cla stent Solitaire.
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Do stent Solitaire duoc thiét ké danh cho lay huyét khdi ddng mach, hién chua co
théng sb k§ thudt phu hop cho xoang tinh mach n3o. Phuong phdp nay cha yéu ap
dung cho mot luong nho huyét khoi tuai. Tuy nhién, khd nang bam dinh va loai bd
huyét khoi ciia hé thdong nay khéng ly tudng dbi vai huyét khdi ban cip, man tinh
hodc huyét khdi Idn, do d6 can két hop vdi hit tha cdng hodc hé thdng Penumbra.

* Ngoai ra, ki thuat thuc hién phic tap va cé nguy co lam gdy hodc hu hong cac thiét bi
dat tien. Hon nira, huyét khoi tai xoang thang (SS) khdng thé duoc loai bd hoan toan
bang phuong phap nay, dong thdi cd nguy co thuyén tac phodi do huyét khdi bong ra
sau can thiép[36].
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Ong thong Fogarty embolectomy thich hop dé loai bd huyét khdi dong mach mém, tuoi[5] va cling ¢o
thé duoc st dung dé 13y huyét khoi xoang tinh mach n3o.

e Uu diém cla dng thdng Fogarty bao gom:

e Cé kha ndng loai bd cdc mang huyét khoi 1dn va tao kénh trong khdi huyét khoi.

e Bdng nong cd thé pha vd huyét khdi va cdi thién tinh trang hep 1ong mach théng qua k§ thuat tao hinh
mach bang béng.

e Thuong dugc st dung ho tro cho cac thiét bj khac trong qua trinh 13y huyét khoi.

* Nhuoc diém:

*  Khoéng hiéu qua ddi vdi huyét khdi khdng cap tinh hodc huyét khdi 16n, can két hap véi cac thiét b
khac.

e K§ thuat thuc hién phiec tap, cd thé gay tac ngh&n dong mau, anh hudng dén thanh xoang tinh mach
va ap luc xoang.

«  Ong théng Fogarty c6 thé duac két hop vai hé thédng Penumbra va liéu phdp tiéu soi huyét tai chd dé
cai thién hiéu qua can thiép[36]. Ndm 2000, Novak va cdng su 1an dau tién st dung dng thdng Fogarty
dé loai bd huyét khdi & ca xoang ngang va xoang doc trén, gilp cai thién triéu chirng hoan toan. Tuy
nhién, mot s nghién clru ghi nhan viéc st dung bong Fogarty sau truyén urokinase lién tuc chi cd thé
loai bd mét phan huyet khoi, dong thoi di kempguyshgsthuyén tac phoiva tu mau dudi mang cing(5).
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Ong théng 14y huyét khdi Fogarty c6 vé xam Ian hon so vdi hé théng Penumbra. Nhitng mbi quan ngai
chinh bao gom:

Nguy co cao hon vé tén thuong thanh mach — éng thong Fogarty yéu cau bom bdng bén trong xoang
tinh mach, cé thé tao 4p lyc co hoc Ién thanh mach. Diéu nay lam tdng nguy co tdn thuwong xoang tinh
mach, v& mach hodc tu mau dudi mang cirng, dac biét & cac mach dé tdn thuong.

Hiéu qua han ché d6i véi huyét khbi ban cip hodc man tinh — Khéng gidng nhu hé thdng hut Penumbra
cd thé hut huyét khéi lién tuc, dng théng Fogarty chu yéu hiéu qua déi vdi huyét khdi mdi, mém. N6
gdp kho khan véi huyét khdi td chirc hodc xo hda hon, doi hdi phai can thiép bd sung nhu tiéu soi
huyét hodc pha v& co hoc.

Nguy co thuyén tic phdi — Viéc di chuyén va pha v& huyét khdi bang tay véi dng thong Fogarty lam
tang nguy ca huyét khdi bong ra va gay thuyén tac phdi. Trong khi do, hé thdng Penumbra duy tri hit
lién tuc dé gidm thiéu nguy cao nay.

Tha thuat phire tap hon — Viéc can bom béng, 13y huyét khdi thi cdng va cé thé két hop tiéu soi huyét
khién phuong phap s& dung Fogarty doi hoi k§ thuat cao hon. Hé thdng Penumbra, vdi co ché hut truc
tiép, gitp don gidn hda quy trinh va gidm thoi gian thuc hién.
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e Liéu phap da phuong thirc cho CVST

e Hién tai, hau hét cac thiét bj dugc s dung trong CVST duoc thiét ké cho dot quy déng mach, va khdéng
thé dat duvoc muc tiéu 1y huyét khdi xoang tinh mach ndo chi véi mot thiét bj don 1é. Do do, cac chién
luvgc diéu tri da phuong thirc dang duoc dp dung rong rii trong thuc hanh |am sang.

o EMT két hgp vai LIST

« Tiéu sdi huyét trong xoang tinh mach bao gdm tiéu soi huyét tredc phau thuat, tiéu soi huyét ho tro
dinh ky trong phau thuat (I0T), va tiéu sai huyét lién tuc sau phiu thuat (CTI). Phuvong phdp nay dic
biét phu hop cho cac phau thuat ngan han va giup lam tan huyét khdi trong cac tinh mach nhé nhu
tinh mach v n3o va tinh mach ndi.

e Hién nay, cdc hudng dan qudc té khuyén cdo rang tat cd bénh nhan cé thé si dung rt-PA va bj tac
mach 1&n déng mach cap tinh can duoc truyén tiéu sai huyét tinh mach (IVT) trudce khi thuc hién lay
huyét khdi[49, 50]. Tuy nhién, IVT khong duoc lam tri hodn qua trinh thuc hién 18y huyét khdi co hoc
(MT). MT cling pht hap vdi nhitng bénh nhan khéng du diéu kién dé thuc hién IVT, do dé IVT va
EMT/MT ddéng vai trd b tra 1an nhau trong diéu tri bénh nhan dot quy cap[51, 52].
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*  Tiéu sgi huyét lién tuc sau phiu thuat

e Tiéu soi huyét lién tuc sau phau thuat déng vai trd quan trong trong viéc loai bd huyét khoi con sét lai va ngdn nglra tai tic
ngh&n sau phau thuat. M6t nghién clru cho thay mac du viéc si dung stent thé hé th hai cé thé gilp tai thong hoan toan
xoang tinh mach trén hinh anh chup mach, nhung huyét khéi & tinh mach vé n3o ciu nbi va xoang tinh mach van cé thé dugc
phét hién trén chup cét 1dp quang hoc (OCT). Biéu nay giai thich tai sao 14y huyét khdi co hoc (MT) cé thé thanh cdng vé méat ki
thuat nhung lai cd két qud 1am sang kém. Do do, tiéu soi huyét héa hoc nén duaoc thuc hién sau can thiép xoang tinh mach dé
lam tan cuc mau dong con sot lai[53].

e MT két hgp vdi tiéu soi huyét tai chd bang thubc cé thé dugc st dung nhu mot chién lugc didu tri ciu hd trong trudng hgp can
gidm nhanh chéng tinh trang tang ap luc tinh mach cap tinh & bénh nhan cé dién bién xiu sau diéu tri chbng déng bang thubc[54].
Pdéi vdi nhitng bénh nhan ndng cé ton thuong lién quan dén nhiéu xoang tinh mach, can két hop chup cat 1&p vi tinh (CT) va
cong hudng tir (MRI) dé danh gia tinh trang tac ngh&n trudce khi thuc hién tiéu sai huyét[1, 55].

e Trong qua trinh 1ay huyét khbi, tai thong ngay 1ap tirc khéng phai la yéu td bat budc, vi heparin hoa tiép theo va tiéu soi huyét
lién tuc tai chd co thé gilp tai thdng dan dan xoang tinh mach[56]. Hé théng hut huyét khdi Penumbra khdng chi gilp téi lap dong
chay tinh mach ma con tao kénh dé hé tro tiéu sgi huyét tinh mach vé sau[22]. M6t s6 nghién clru d3 st dung nhiéu thiét bi khac
nhau nhu 6ng théng Fogarty, bdng nong mach hodc hé théng bom xung déng mach dé pha v& hodc loai bd huyét khéi, sau do6
truyén thudc tiéu soi huyét tai chd dé diéu tri CVST, mang lai hiéu qua tbt[17, 57, 58].
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« MOt nghién ctu hdi ciru d3 so sanh ty 18 tai thdng, tién luong, bién chirng phau thuat, di chirng va ty 1& chay mau sau pRad' <™

thuat gitta ba nhédm: MT két hgp vdi tiéu soi huyét hd trg dinh ky trong phau thuat (I0T), MT két hop vai tiéu soi huyét lién tuc sau
ph3u thuat (CTI), va MT két hop vdi ca 10T va CTI. Két qua cho thiy tiéu sgi huyét tai chd k&t hop véi EMT cé dd an toan tuong dbi
cao, va khdng cé su khac biét dang ké vé& hiéu qua va tinh an toan gilta ba phuong phap. Trong s6 82 bénh nhan, ty & tai thong
dat 82% va ty 1& chdy mdau sau phau thuat |3 4%[59]. Tuy nhién, van can thém cdc nghién clru ngau nhién cé déi chirng dé xac
dinh phac dé diéu tri tbi wu.

«  Ngoai ra, mot bao cdo vé tiéu sai huyét bang dng théng Angiolet va tiéu soi huyét qua dudng dong mach cling md ra lua chon
mai cho bénh nhan bi huyét khdi xoang mang cing lan rong hodc huyét khéi tinh mach n3o kém theo suy gidm than kinh tién
trién[60].

«  Trong mdt nghién ctru hdi clru trén 185 ca, 7% bénh nhan chi duoc diéu tri bang MT va 11% bénh nhan dugc diéu tri két hop MT
véi LIST ddng thdi bi chdy méu sau phu thuat, nhung su khéc biét khdng cé y nghia théng k&[17]. Nam 2019, Lewis et al. da thuc
hién mot phan tich tdng hop va danh gid cé hé thdng trén 116 bénh nhan duoc diéu tri bang tiéu soi huyét hda hoc ndi dong
mach/ndi xoang k&t hop vai |y huyét khdi co hoc. Két qud cho thay ty 18 t4i thédng hoan toan dat 75% va ty & xudt huyét sau can
thiép la 17%[61].

e M6t nghién cltu so sanh gitta MT két hop vdi LIST va LIST don thuan khéng cho thay suw khac biét dang ké vé hiéu qua diéu tri[58].
Tuy nhién, day l1a mot nghién cu hdi ciru khéng ngiu nhién véi nhiéu sai sd. Cac nghién clru trong tuong lai can tip trung vao
viéc so sanh nguy co bién chirng chdy mau gitta CVST duac didu tri bdng MT don thudn va MT két hop vdi LIST, déc biét [a & nhitng
bénh nhan cd tinh trang chdy mau trudc diéu tri.
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< Chua cé dd bang chitng dé xac dinh phéac dd 14y huyét khéi co hoc (MT) nao mang lai két qua t6i vu nhat. Trong
nhiéu trudng hop, can k&t hop nhiéu phuong phap diéu tri dé gidm luong thubc tiéu soi huyét can st dung va han
ché nguy co chdy mau. Hién nay, nhiéu phuong phap l1ay huyét khbi duoc k&t hop vai 6ng thdng hit cé long 16n.

/7

&

» Radoslav Raychev va cdng su lan dau tién thuc hién 1y huyét khéi bang hat & bénh nhan pht ndo &c tinh bang
cach st dung 6ng thong 13y huyét khdi maxPenumbra két hop véi dung cu lay huyét khéi Solitaire FR va dat duoc tai
thdng hoan toan xoang tinh mach bj tac. Quy trinh két hop nay cling dd duoc dp dung thanh cong trong diéu tri
huyét khéi xoang tinh mach ndo & tré em. Ong thdng 5Max cé thé duwoc dat tai vi tri huyét khoi, gidp duy tri qua
trinh hut lién tuc trong khi thuc hién 1y huyét khdi bang Solitaire FR[62].

> Phuong phdp nay con cé uu diém 1a két hgp hut huyét khéi va loai bd huyét khbi 16n bang stent, qua d6 tbi da hda

ty 18 tai thong va gidm nguy co thuyén tac phdi. So vai cac liéu phap ndi mach d3 duoc bdo cdo trude day, cach tiép

can nay gilp ngan nglra sy phat trién cla phu ndo 4c tinh, tranh dugc phau thuat xam 1an, ddng thdi nhanh hon,
an toan hon va hiéu qud hon. Tuy nhién, phac do két hap nay khéng thé thay thé hoan toan cho liéu phdp chdng
déng hé thdng ma chi déng vai tro ho tro[62].

L)

o0

RSHCM 2025



Can thiép ndi mach 1ay HKTMNS

<» Thém vao dd, cac bdo cdo d3 dé cap dén viéc sir dung phuong phép lay huyét khbi bang stent va thiét bj An
két hap véi hé théng 14y huyét khdi Penumbra[62-66]. M6t nghién clru hdi ciru phan tich 14 bénh nhan xuat huyét
ndi so nang kém huyét khdi xoang tinh mach n3o (SH-CVST) khéang tri duwoc diéu tri bang phuwong phap dung hai
stent retriever ndi tiép két hop vdi hit bang dng théng trung gian. Hai stent retriever duoc dat lién tiép, vdi stent
th(r hai nam phia dudi stent th* nhat. Ca hai thiét bj stent retriever cing vdi 6ng thdng trung gian duoc kéo ra
cung luc. Trong sb 14 bénh nhan, 10 bénh nhan duaoc téi thdng thanh cdng va 11 bénh nhan cd diém thang diém
Rankin cai bién (mRS) tir 0-2 sau 12 thang theo ddi, cho thay Iay huyét khbi co hoc két hop vdi hut cd thé 1a mot
chién lvoc diéu tri hiéu qua cho SH-CVST khang tri[67].

% MOt phan tich tdng hop gan day trén 55 bénh nhan tir bdn nghién ctu hdi clru d3 danh gia d6 an toan va hiéu
qua cua viéc st dung stent retriever két hop véi hut bang dng thong trong diéu tri CVST khang tri. Két qua cho
thy 36% bénh nhan dat ti thdng hoan toan, trong khi 72% cé két qua 1am sang tét. Dang chu v, ty 18 bién cb bat
l0i, bao gdm xuat huyét, thiéu mau cuc bd va bién ching than kinh, dao dong & mirc thap tir 0-7%[68].

<» Nhin chung, viéc két hop stent retriever va hit bang dng thdng ndi 1én nhu mdt phuong phéap diéu tri quan trong dé

ctu van bénh nhan CVST khdng tri. Tuy nhién, s6 lwvong nghién clu con han ché da tao ra su di biét ddng ké trong

két qud, nhan manh nhu cau cap thiét can cé cac thi nghiém dbi chirtng ngiu nhién chuan héa dé danh gia sau
hon. Dé toi wu hda két qud 1am sang, can xay dung cdc chién luvoc diéu tri két hop cd nhan hdéa phu hop vdi dac
diém riéng cla tirng bénh nhan CVST.

CM

RSHCM 2025



Can thiép ndi mach 1ay HKTMNS o)

Bénh nhan bj xuat huyét ndi so hodc cé nguy co cao bi xut huyét ndi so ps e,

e Mac du liéu phap chdng déng la phuong phap diéu tri hang dau cho huyét khdi tinh mach ndo sau (CVST), xuat huyét ndi so do
chdng déng va cac rbi loan than kinh vinh vién sau dé thuong gap. Mot phan tich tdng hop trén 120 bénh nhan tir 69 nghién
clru d3 dua ra két luan tuong tu. Do dod, can thiép huyét khdi co hoc (MT) sdm cd thé phu hop cho nhitng bénh nhan cé nguy co
cao bi xuat huyét ndi so[10].

e Huyét khéi tinh mach xoang so cd xuat huyét ning (SH-CVST) cé thé gdy tu mau Idn, phu ndo va thoat vi ndo, de doa tinh mang.
Cac nghién cttu cho thay xuét huyét ndi so trudc diéu tri cé thé din dén tién luvong chirc ndng kém, ty 1€ tén thuong vinh vién cao
hon, tdng nguy ca xuit huyét ndi so va ty 1& t& vong cao hon[10]. Trong nhi*ng trudng hap nay, don tri liéu chéng d6ng hoic tiéu
soi huyét c6 thé lam ndng thém tinh trang tu mau.

« M6t nghién cltu hoi clru trén tdm bénh nhan trai qua 1ay huyét khdi bang dung cu thu hoi stent két hop véi tiéu soi huyét cuc bd
kéo dai (SRT-LLT) sau khi that bai v&i chéng dong dudng tinh mach tir ndm 2013 dén 2018 d3 ghi nhan tit ca bénh nhan tai
thong thanh cong trén chup mach, khéng cé bién ching lién quan dén diéu tri hodc t&r vong. Hinh 3 minh hoa moét bénh nhan
da hap thu tu mau va gidm phu sau khi lay huyét khéi tinh mach xoang (Hinh 3)[76].

e Nghién cru nay cho thay SRT-LLT 1a m6t phac dd diéu tri kha thi, an toan va hiéu qua déi vai SH-CVST, ¢ thé duoc st dung nhu
mot phuong phap diéu tri ciru hd cho mot s6 bénh nhan SH-CVST déc biét[76].

e M6t nghién cu hoi clru khdc d3 phan tich di liéu 1am sang cta 56 bénh nhan SH-CVST nhap vién trong vong 9 nam, trong do
tat ca bénh nhan dugc diéu tri tiéu sai huyét trong 1ong mach vdi hodc khong cd MT. Ty |é tai thong hoan toan dat 67,8% va ty |é
tién luvong tot khi xuat vién 1a 87,5%. Diém mRS dat 0-2 & 49 trong sb 51 bénh nhan duoc theo d&i sau phiu thuit 6 thang.

«  Nhitng k&t qua nay goi y rang diéu tri ndi mach cé thé cai thién tién lugng 1am sang clia phan 16n bénh nhan SH-CVST. Tuy nhién,
diéu nay can dugc xac nhan qua cac nghién ctru d6i chirng tién ciru[77].
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*  Hanché

Tiéu chi khdng rd rang dé danh gia tién lwong, hiéu qua, nhdm bénh nhan muc tiéu va thdi gian diéu tri

e Hién chua cé su dong thuan vé cach xac dinh mot ca can thiép huyét khéi co hoc (MT) thanh cdng cling nhu chua co chi sb két
cuc 1am sang théng nhat. Khac vdi dét quy thiéu mdau cip (AIS), tai thong mdt phan cé thé gidp ci thién triéu ching do huyét khbi
con lai cé thé duoc ly gidi bdi hé théng tiéu soi huyét ndi sinh sau MT[80]. Do d6, mirc dd tai thong khong anh hudng dang ké dén
két cuc 1am sang.

«  Ngoai ra, b&nh nhan CVST thudng tré tudi hon, va céc chi sb tién lwgng nhu thang diém mRS dung trong AlS cé thé khdng phu hgp
vdi CVST. Do su da dang cla hinh anh 1&m sang trong CVST, tiéu chi ddnh gid hiéu qud MT dua trén hinh anh hién van chua duoc
thiét 1ap.

*  Phan I8n cac nghién ctru khdng phan tich cdc nhdm bénh nhan khac nhau hodc phan loai bénh nhan theo vj tri tdc nghén[81],
do d¢, chua thé sang loc nhém bénh nhan phi hop vdi MT. C6 gid thuyét cho rang doi khi MT khéng mang lai hiéu qud rd rang cé
thé 1a do bénh nhan khéng dap (rng céc tiéu chi lua chon.

«  Thoi diém can thiép MT chua dugc xac dinh rd

«  Trong m6t nghién clru gan day, Mohammaddian et al. xac dinh chéng d6ng khéng hiéu qua 13 khi bénh nhan cé triéu chirng ning
lén (& nhitng trudng hop tdn thuong nhidu hon mdt xoang tinh mach) sau it nhit 4 ngay diéu tri chdng déng day du bang
heparin[82]. Tuy nhién, chua cé dinh nghta rd rang vé chong déng khong hiéu qud, thoi gian diéu tri chdng déng tbi vu chua
duoc xac dinh va chi duoc biét khi that bai, phai chuyén sang can thiép ndi mach.

e Cac nghién clru cho thay theo thdi gian, huyét khdi trd nén khang vai thubc tiéu soi huyét, lam gidm ty 1& thanh cong cla MT,
d&c biét khi cé phdi hop tiéu sai huyét tinh mach tai chd[83]. Khac vdi AlS, thdi gian tdn tai ctia huyét khbi trude khi dugc chan
doan trong CVST thudng khong xac dinh dugc, khién viéc xac dinh thdi diém can thiép MT trd nén khé khin hon.
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Thiéu tiéu chi lwa chon phuong phép diéu tri e
Trong mot nghién clru hoi cu quy mé nhd, Soleu et al. nhan thay MT cd wu thé hon so vdi tiéu sai
huyét tai chd bang catheter xuyén xoang (LIST) vdi nguy co chdy mdau thap hon, tuy nhién, mot sé
nghién ctu lai ting ho st dung LIST trong cac trudng hop nhe hon[58]. Mdt nghién cru khac cho thay
do kich thudc rat nhd cla cac tinh mach n3o sau va nguy co cao gay thing mach, tiéu soi huyét bang
thudc nén duoc uu tién hon so vdi MT[25]. Tuy nhién, MT cht yéu duoc si dung nhv mot phuong
phdp ctru hd trong nhitng truong hop hiém gap.

Ngoai ra, cac trung tam khac nhau st dung chién luvgc MT khac nhau, chua cé phac d6 diéu tri thdng
nhat hodc phuong phap phdi hop tiéu chuan. Cac tong quan hé thong hién tai cho thay chua ¢
nghién clru nao chirng minh duoc wu thé cla mot k§ thuat can thiép ndi mach (EVT) cu thé so vdi cac
phuong phap khac[59, 61, 84].

Chua cé bang chirng day da vé tinh an toan va hiéu qua

D liéu hién cé vé bénh nhan CVST chua da dé hd tro viéc si dung MT nhu mot phuong phap diéu tri
thuong quy. Hudng dan clia chau Au khdng khuyén cdo diéu tri ndi mach cho bénh nhan huyét khoi
tinh mach n3o cap cd nguy ca tién luong xau thap([85].
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Ngoai ra, chua cé nghién cltu nao cho thiy ty |18 tai thdng cao d6i véi MT, va mdt sb nghién citu khdng Gng hod
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an toan va hiéu qua clia phwong phap nay[86, 87]. Hién tai, thi nghiém déi chirtng ngdu nhién duy nhit vé diéu tri
CVST (Thrombolysis or Anticoagulation for Cerebral Venous Thrombosis Study, TO-ACT) goi y rang can thiép ndi
mach cé thé khéng cai thién tién lugng chirc ndng clia bénh nhan CVST[86]. Tuy nhién, nghién clru nay cé mot sb
han ché, bao gdm c& mau nhd, thoi gian tir khi khdi phat CVST dén diéu trj khong ddng nhat, tiéu chi lya chon
bénh nhan va phuong phap diéu tri khac nhau gilra cac trung tam.

B&n canh do, nghién clru nay con gdp han ché khi 4p dung phuong phap danh gid dong mach dé danh gia tinh
mach, dan dén sai léch k&t qua. Mot sb nghién cttu khdc cling khdng ting ho viéc st dung MT hodc tiéu sgi huyét
trong CVST cip[17]. Phan tich dit liéu bénh nhan ndi tru toan quéc tir 2004 dén 2014 cho thay ty |é tl vong cao
hon & bénh nhan duoc diéu tri ndi mach[88].

Tuy nhién, MT thudng chi dugc st dung sau khi diéu tri chéng déng that bai, va cac thiét bi ndi mach chi duogc chi
dinh cho huyét khdi & cdc mach mau I8n (xoang doc trén, xoang ngang, xoang sigma, xoang thang) — nhirng trudng
hop cd nguy co tién lugng xdu cao ngay ca khi 4p dung cac phuong phép diéu trj t6i vu hién nay. Hon nita, kj thuat
MT trong tinh mach chuwa duoc tdi wu hda va chi duoc st dung nhuw mdt phuong phap clru ho trong cac trudng
hop hiém gdp. Do d6, nhitng nghién clru khéng Ging ho tinh an toan va hiéu qua cla MT & bénh nhan CVST cd thé
bi sai 1éch[89].

Hién chua cd thir nghiém 1am sang ngiu nhién nao so sanh hiéu qua cla tiéu sgi huyét trong xoang tinh mach ndo
hodc MT vdi liéu phap chdng dong tiéu chudn. Do sé luvong bénh nhan duoc diéu tri bang mbi k§ thuat ndi mach
con han ché, viéc so sanh toan dién gilta cac phuong phdp khac nhau gap nhiéu kho khan.
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*  Bién chitng sau ph3u thuat

e Cac tha thuat MT kéo dai va phuic tap lam gia tang ty 18 bién ching trong cac trudng hop phic tap. Mac du mot
sb nghién clru nhd khéng ngiu nhién va cac bdo cdo ca bénh d3 cho thiy ty |& tai thdng tir 70-90% khi st dung
can thiép n6i mach, nhung ty |é chdy mau ndi so kem theo khoang 10%, va cac tinh mach vd ndo mdéng manh
khéng thé duoc tai thong do nguy ca thdng mach. Cac xoang tinh mach va tinh mach cau nbi tai vj tri tiép gidp
cling dé bi tdn thuong hon. Bién chitng nghiém trong nhat do thing mach 1a xuit huyét ndo mdi, véi ty & cao hon
so vdi diéu tri bang thubc chbng déng[17, 84].

e Trong mot nghién cu so sanh gitta MT va LIST, cac bién ching lién quan dén diéu tri xay ra thudng xuyén hon &
nhom MT[58]. Vi du, thiét bi Angiolet cé thé gdy qud tai dich. Tdn thuong ndi mac mach méu do catheter 1am téng
nguy co huyét khéi iatrogenic, va cdc manh huyét khéi trong qué trinh MT c thé gy thuyén tac phéi[13).

«  So vdi cac phuong phdap can thiép ndi mach khac, MT cling lién quan dén cac bién ching tai vi tri phiu thuat, bao
gdm tu mdau, nhiém trung md mém, hinh thanh rd déng-tinh mach iatrogenic, ton thuong than kinh ngoai bién va
nguy co gdy mé chu phau[5].
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Ky thuat va thiét bi cdn duoc cai thién

Cac thiét bi hién tai duoc st dung cho diéu tri n6i mach CVST chd yéu duoc thiét ké cho nhdi mau ndo cap (AIS),
tuy nhién, co ché va thanh phan ctia huyét khdi ddng mach va tinh mach khac nhau.

Huyét khéi ddng mach hinh thanh do loét mang xo vita, kich hoat tiéu ciu va trang thdi tdng déng, ch yéu bao gdm
tiéu cau va mdt luong nhé fibrin. Trong khi d6, huyét khéi tinh mach chti yéu do (& tré dong mdu va trang thai tang
déng, nén huyét khdi it bAm dinh vao thanh mach va dé v& ra. Thanh phan chinh cla huyét khéi tinh mach 1a fibrin
va hdng cau.

Ngoai ra, so véi dong mach nao, thanh cla tinh mach ndo khéng cé |6p co tron va khong cé van. Do dong mau tinh
mach ndo chd yéu d6 vao cac xoang tinh mach mang cing, dudng kinh ctia xoang tinh mach 18n va tai lugng huyét
khdi cao, do d6, cac thiét bi hién tai thudng khéng phu hop vdi gidi phau cla xoang tinh mach n3o[90].

M® hinh tién 1am sang trén dong vat si dung dung cu lay huyét khdi thé hé hai cho thaiy thiét bi 13y huyét khdi
doéng mach khdng phu hop vai huyét khéi xoang tinh mach n3o. Cac dung cu lay huyét khbi (stent retriever) va
catheter hut trong AlS thudng cé dudng kinh nhd han so vdi dudng kinh trung binh ctia xoang doc trén viung chdm
(khodng 10 mm) va khdng thé loai bd hoan toan huyét khbi[91].

Hé théng catheter Fogarty cé kich thudc dud I8n, nhung d6 cirng clia nd khdng phu hop vdi cac xoang tinh mach nhd
hon hodc cdc mach mdau xa hon. Ngoai ra, kich thudc cla cdc xoang tinh mach két ndi vdi tinh mach vo n3o khéng
dong déu, va cac xoang tinh mach tai vi tri giao nhau cé thé bi ton thuong bdi cac thiét bj 1ay huyét khdi hién
tai[54]. Do d6, can phat trién thém céc thiét bi ndi mach dugc thiét ké chuyén biét cho xoang tinh mach n3o dé dat
duoc két qua diéu trj tot hon.

RSHCM 2025



Can thiép ndi mach 1ay HKTMNS o)

RSHCM
«  Dbi vdi bénh nhan CVST ning khong dap (ng vdi diéu tri bang thubc chéng ddng, cé gdnh nang huyét khéi 1dn, lién quan dén
xoang doc trén va dang trong giai doan cap tinh, 14y huyét khi co hoc 1a mdt chién lwgc diéu tri cu van. Nhiéu thr nghiém 1am
sang va bdo cdo ca bénh d3 cho thay trién vong &ng dung day hra hen.

«  Kétluan

e Bai viét nay tong quan vé chi dinh, tién lwong va cdc van dé hién tai, dong thdi so sanh nhiéu chién lugc diéu tri ndi mach khac
nhau va cac lua chon diéu tri da phuong thire. Hién nay, ki thuat 13y huyét khbi bang stent retriever két hop véi hat bang catheter
trung gian dugc st dung rong rii trong thuc hanh Idm sang, véi hiéu qua tai thong kha quan theo nhiéu nghién cru. Déi véi bénh
nhan huyét khbi xoang tinh mach kém hep khu trd, 18y huyét khbi co hoc két hop dit stent 1& mot phuwong phap diéu tri hiéu qua.
Chién lugc diéu tri k&t hap phu hop nén duoc la chon dua trén tinh trang cu thé clia tirng bénh nhan, bao gdm vj tri va mic do6
ganh nang huyét khéi.

e Tuy nhién, cac thiét bj hién dang st dung cho lay huyét khdi co hoc trong CVST cht yéu duoc thiét ké cho AIS[54], c6 thé dan
dén v& xoang tinh mach va cac bién chirng lién quan dén catheter. Do d6, can phat trién va thi nghiém thém cac thiét bj thé hé
mdi chuyén biét cho diéu tri huyét khbi tinh mach trong tuwong lai. Cac thr nghiém lam sang tiép theo la can thiét dé danh gia tbt
hon thdi gian diéu tri chdng déng ho trg, lra chon chién lvgc can thiép ndi mach va cai thién quy trinh theo d&i sau diéu trj.

«  Ngoai ra, nghién cltu vé co ché bénh sinh cla huyét khdi tinh mach n3o s& gép phan xay dung cac hudng dan can thiép tdi uu.
Can luu v rang cac chién luoc diéu tri ndi mach khac nhau phu hop vdi cdc nhdm bénh nhan CVST va tinh trang 1am sang khac
nhau, do d6 can thiét |p cac chi sb tién lwgng va danh gid hiéu qua diéu tri cu thé dé t6i vu hda phuong phéap MT cho bénh nhan
CVST.

e Vi CVST nang la tinh trang hiém gadp, trong twong lai can thu thap dit liéu bénh nhan mot cach cd hé théng théng qua hop tac
qudc té va ngudn di liéu cong khai dé cung cip thém bang ching vé dd an toan, hiéu qud, phuvong phap phau thuat va lua
chon diéu tri, cling nhu phat trién céc thiét bj can thiép duoc thiét ké chuyén biét cho xoang tinh mach n3o.
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e Case 01: female patient, 40 years old,
comatose, convulsions, GCS 8 points.
History: subcutaneous injectable
contraceptive every 6 months, lower limb
venous thrombosis treated with an
unspecified anticoagulant.

* MRI: Superior sagittal sinus thrombosis and
thrombosis of the frontal and bilateral
parietal cortical veins, causing venous
infarction in the frontal and bilateral parietal
lobes with large hemorrhagic areas and
extensive surrounding edema, resulting in a
rightward midline shift.
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Procedure:

Local anesthesia was administered. An 8F sheath was inserted into the right femoral vein and a 5F sheath into the
right femoral artery using the Seldinger technique.

A 5F Vertebral catheter and a 0.035” Radifocus guidewire were advanced into the right internal carotid artery for
diagnostic angiography through multiple vascular phases.

Findings:

* The superior sagittal sinus was not visualized, indicating a complete thrombosis.
Intervention:

An 8F Guiding catheter (Neuron 088) was placed in the left internal jugular vein.

A Headway 21 microcatheter and a Chikai 0.014” 200cm microwire were navigated through the internal jugular
vein into the superior sagittal sinus.

A Red 72 aspiration catheter (ID: 0.072”) was advanced into the superior sagittal sinus and connected to the
Penumbra Engine for thrombectomy. A large amount of thrombus was successfully retrieved.

Post-procedural imaging confirmed good recanalization of the superior sagittal sinus.
Conclusion:
* Procedure completed successfully.
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