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Dang séng cua tinh mach clra phirc tap sau ddng mach gan va trwéc cac tinh
mach trén gan. D& hiéu kiéu dong chay tinh mach ctva can chap nhan 2 diém
nhw sau. Thir nhat, dong chay binh thuong ludn hwéng vé tredc (antegrade),
tire la hwcrng dén dau do va cé dang séng trén dudng goc (baseline). Thir hai,
phdé dap cua cac tinh mach trén gan lan truyen mot phan dén tinh mach ctra qua
cac xoang gan nham giup thay dwoc bién dbi hoat dong tim & dang séng tinh
mach ctra. Nén ludn nhé rang tdc dd lwu lwong tinh mach ctra twong di cham
(16-40cm/s) khi so sanh v&i ddng mach gan chay canh bén.

Dang song binh thwong cda tinh mach ctra (H.23) hoi udn lwen va thwong &
trén dwong goc. Toc do dinh cua tinh mach ctra (V1) twong tng vai thi tam thu,
va toc dé thap (V2), vai thi tam truong.

Figure 23. Normal portal venous Now direction and wavelorm, Drawing at top
Hlustrates that the direction of flow in normal portal veins is antegrade, or
hepatopetal, which corresponds 10 3 waveform above the baseline at speciral
Qoppler US. Normal phasicty may range from low (bottom left) to high (bottom
right). Abnormally low phasicRy resuits n a nonphasic waveform, whereas
abneimally high phasicfy resuits in a pulsatie waveform. The Pl s used to
quantdy pulsatifty. Normal phasicity results in a Pl greater than 0.5

Thoat tién, cé mét ly 1& cé thé khdng dung cho rang thi tam thu cé thé gay strc ép
va tao ra vang ap lwc thap; tuy nhién diéu nay khéng nhw thé. Bién déi ban dau
trén thay dbi ap lwc tinh mach ctra la co that tam nhi xay ra & cudi tam truong.
Co that tam nhi, hwdng vé cudi tam trwong, truyén sirc ép trudc nhat qua cac
tinh mach trén gan, réi dén cac xoang gan va sau cung dén tuan hoan clra, noi
ma do hau qua nay dong chay (téc dd) tinh mach ctra hwéng vé truwéc bj gidm di
(ch6 ap luc thap). That vay, nhixng nghién ctru tredc day & bénh nhan cé tang
phd dap tinh mach ctra tht phat do phut nguwgc van 3 la (tricuspid regurgltatlon)
ghi nhan rang dang song tinh mach ctra giong nhw dang séng dao nguwoc & tinh
mach trén gan. Do d6, & cudi tdm trwong, tdm nhi co that va dang séng tinh
mach clra t&i diém thap (chd ap lwc thap). Mirc dd udn lwon thay dbi rat nhiéu
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nhwng c6 thé dinh lwong bang chi sé6 dap Pl (H.24). Can nhan manh 13 viéc tinh
Pl cia tinh mach ctra khac véi Pl ddng mach gan (arterial Pl = (V1-V2)/Vmean).
O tinh mach ctra, Pl dwoc tinh bang V2/V1, véi V1 binh thwdng 1én hon 0,5.
DPiém can nhan manh khac 1a PI thdp twong &ng véi do dap cao hon.

Figure 24. Normal and abaormal poctal
venous phascity. Images show 3 spectrum
of increasing puisatizy (botiom 1o 10p)

Note that increasing puisatity corresponds
1o a dectease in the calculated P Although
normal phasiclty ranges widely in the portal
veins, the Pl shouid bo greater than 0.5
{middle and bottom). When the Pl is less
than 0.5 (top), the waveform may be called
puisable; this & an abnomal inding

Dong chay binh thwdng cda tinh mach clra dwoc dién ta theo nhiéu cach. Dua
vao hwdng dong chay, thuat ngir antegrade (hwéng vé trué’c) va hepatopetal
(hwéng gan) la ddng nghia va chi dung cho tinh mach ctra va nghia 1a binh
thwong. Con hepatofugal (xa gan) la bénh ly. Néu dwa vao hinh thai, dang séng
tinh mach clra la uén séng nhe. Nén tranh dung chi gay 1an I6n nhw biphasic (2
pha). Néi chung dang séng tinh mach ctra binh thwéong 1a hwéng vé truéce va cé
pha (phasic).

Dong chay bénh ly cla tinh mach ctra thuéng cé 4 kiéu:

1. Dang phd dap (pulsatile waveform) (H. 25): Xuét hién khi c6 khac biét lon
cua téc do dong chay gitra dinh tam thu va cu6i tam trvong. Nho rang cac xoang
gan théng ndi véi tinh mach clra bang déng mach gan va cac tinh mach trén
gan. Binh thwong, dong mach khong lam tang d6 dap, ma la do cac tinh mach
trén gan gop phan lam tang d6 dap nhw da ndi & trén. Béat ky ap lwc bat thucng
nao truyén dén cac xoang gan déu gay ra dang phd dap cta tinh mach ctra. O
tinh mach trén gan, phut ngwoc van 3 14 va suy tim phai truyén ap lwc va lam
tang d6 dap. (0] déng mach, noi tat dong tinh mach (arteriovenous shunting) nhw
trong chai gan nang hoac do ddéng tinh mach (nhw trong hereditary hemorrhagic
telangiectasia) cé thé co tac dong nay (Bang 8).
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Figure 26. Spectral Doppier US image shows a pulsatie waveform with Sow
reversal in the right poral vein

The waveform may be systematically characterized as predominantly
antegrade, pulsatie, biphasic-bidirectional, and diinflectonal

Table 8
Causes of Pulsatile Portal Venous Waveform

+ Tricuspid regurgitation

» Right-sided CHF

« Cirrhosis with vascular arterioportal
shunting

* Hereditary hemorrhagic telangiectasia—
arteriovenous fistulas

Trong thyc hanh, khéng khé phan biét nguyén nhan lam tang dé dap. Hereditary
hemorrhagic telangiectasia thi hiém g&p va thwéng cé biéu hién 1am sang. Phut
ngwoc van 3 1a va suy tim phai cé thé phan biét bang cach phan tich dang séng
tinh mach trén gan va phan biét dé dang véi chai gan, vi suy tim phai cé gian
tinh mach trén gan & siéu am thang xam, trong khi cac tinh mach trén gan bi
chén ép trong chai gan.

2. Déng chay cham cua tinh mach clra (H.26): Xay ra bat thwong khi ap luc
tbc dd hudng vé trwde. Puoc chan doan cho cao ap tinh mach cira, khi téc do
dinh dwéi 16cm/s (Bang 9). Cao ap tinh mach ctra phan I&n do chai gan. Tuy
nhién cac nguyén nhan dwoc phan ra thanh 3 loai: trwéc gan (vd. huyét khéi tinh
mach ctra), trong gan (vd. chai gan do bat ct¢ nguyén nhan nao), va sau gan
(suy tim phai, phut ngwoc van 3 1a, Budd-Chiari syndrome). D4u hiéu cao ap tinh
mach ctra chuyén biét nhét 1a ndi tdt dong tinh mach (vd. tai théng tinh mach
rén) va dong chay cham va dao ngwoc (dong xa gan). Lach to va dich bang bung
la ddu hiéu khdng chuyén biét cé thé gap trong bénh ly nay.
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Figure 26. Slow portal vencus BSow. Spectial Doppler US image shows
siow flow in he main portal vein

Stow portal venous Now 5 a consequence of portal hypertension. in this
case, the peak velochy s 9.0 cmisec, which s well below the lower limit
of normal (16-40cmisec). Although portal hypertension may cause a
pulsatie.appearing wavelorm as seen in this case, the slow flow helps
differentiate this condition from hyperpuisatie high-velocity states such
as CHF and tricuspid reguegitation

Table 9
Findings That Are Diagnostic for Portal Hypertension

+ Low portal venous velocity (<16 cm/sec)

» Hepatofugal portal venous flow

» Portosystemic shunts (including a
recanalized umbilical vein)

* Dilated portal vein

3. Déng xa gan (dao ngworc): Xay ra khi ap lwc trdi qua ap lwc huwéng vé trudec,
v&i dong ddo nguoc tiép sau. Dong dao nguoc c6 dang séng bén duéi dudng
gdc. Vi voi dong chay cham dau hiéu nay dwoc dung dé chan doan cao 4p tinh
mach ctra do bat ky nguyén nhan nao.

4. Mat dong chay tinh mach ctra [Absent (aphasic) portal venous flow] (H.
28, Bang 10) Cé thé do dong chay tri tré (cao ap tinh mach clra) hoac do bénh ly
tac nghén thwdng do huyét khdi lanh hay ac tinh. M&c du mat dong chay tinh
mach clra |a sine qua non (diéu kién tdi can thiét) cia huyét khéi tdc nghén tinh
mach ctra, phai nhé rang cac trwong hop 14p 16ng mach ciing cé thé khdng gay
tdc néu chwa choan day toan b long mach. Trong trwéng hop nhw thé cé vai
mirc d6 nhw dong chady tang & ché hep, chay réi ngay duwdi chd tac, hodc gidam &
ha lwu xa sau hep. Khong phai tat ca cac trwong hop méat dong chay 1a bénh ly
tadc nghén. Trong cao ap tinh mach clra nang, cé mét giai doan dong chay khéng
hwéng gan hodc xa gan, ma chay tri tré. Diéu nay gay ra tinh trang méat dong
chay tinh mach ctra (& siéu am Doppler) va lam tang nguy co &@ HCC va tao u
huyét khdi (tumor thrombus). HCC Ia nguyén nhan nhiéu nhét ctia huyét khéi ac
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tinh, mac du con c6 nguyén nhan khac nhw pancreatic carcinoma,
cholangiocarcinoma, metastatic disease, va primary portal venous
leiomyosarcoma.

Figuee 22. Portal vein thrombosis (acute bland thrombus). On a spectral
Doppler US image, he interrogation zone shows no coldr flow in the main
portal vein. The spectral wavedorm i aphasic, which indicatos absence of
fiow. An aphasic wavelform may be produced by either cbstructive or
nonobstructive discase

Table 10
Causes of Absent Portal Venous Flow

» Stagnant flow (severe portal hypertension)
+ Portal vein thrombosis (bland thrombus)
* Tumor invasion

Phan biét huyét khéi lanh va &c tinh 1a cdng viéc thworng ngay. Trong y van cé
day meo va ky thuat phan biét cta siéu am, CT va MRI.

Vé&i siéu am thang xam, cac dang huyét khdi lanh va ac tinh dién hinh c6 biéu
hién 1a 1ap long mach c6 echo. Khong thé dung d6 sinh echo dé phan biét huyét
khéi lanh va &c tinh, vi cac 1ap Idng mach c6 echo déu dwoc quan sat bang tan
s6 nhw nhau trong diéu kién ca hai nhém. D6 sinh echo ctia huyét khdi tinh mach
ctra rat thay ddi tly theo tudi ctia nd. Huyét khdi méi cé thé 1a echo kém hodc
ngay ca khéng cé echo.

Loai sau nay nhan manh ich loi ciia siéu am mau va Doppler phd. Néi chung vé
sinh echo cua huyét khéi, tinh mach ctra dan da thdy dwoc véi siéu am thang
xam. Tuy nhién u huyét khoi ciing gap dwoc trong trwdng hop kich thuoc tinh
mach ctra binh thwong; cap tinh ddi khi lam dan tinh mach ctra. Do vay, duong
kinh tinh mach ctra khong dugc xem la yeu t6 phan biét dang tin cay. DAu hiéu
tin cay cua siéu am thang xam vé huyét khéi ac tinh 1a huyét khéi tinh mach ctra
kém theo khdi u gan. Siéu am Doppler mau hién thj mat dong chay tinh mach
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ctra khi cé huyét khéi gay tac, va khong cé dang séng tinh mach ctra binh
thuworng. Mot sb trudng hop huyét khéi 4c tinh, cé tin hiéu mau trong huyét khéi ;
d4u hiéu nay & CT angio va siéu am Doppler mau déu goi 1a [dau dong chay c6
soc], “thread and streak sign”. Khi danh gia phd cta huyét khdi 4c tinh, céac tin
hiéu mau nay c6 dang séng dong mach (dap, pulsatile), 1a dau hiéu d&c trung
cta u huyét khdi (H.29).
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Figure 29. Portal vein thrombosis (malignant tumeor hrombus), On a spectral Doppler
US image, the color Doppier image shows echogenic matendl in

2 distended main portal vein without color fiow. Tumar thrombus tends to enlasge
veins, however, acute thrombus may do this as well. The spectral waveform 8
puisatilo, a finding that is abnormal in e portal vein. In fact, the puisatity of this
wavelorm resembles that seen in anteries; hence the term arieriatzotion (of the portal
venous waveform) This finding is specsic for malignant tumor theombus

DPac diém khac cta huyét khdi tinh mach clra gay tac (dac biét trong tinh trang
khéng cép tinh) Ia cé tuan hoan bang hé trong hay canh tinh mach ctra bi tac;
goi 1a cavernous transformation / chuyén dang héa hang. Dau hiéu nay cé xu
hwéng dwoc dung dé chi huyét khdi lanh tinh, vi cac mach mau tuan hoan bang
hé phat trién can c6 thdi gian dai (nhiéu thang dén nhiéu nam). Trong khi v&i u
huyét khéi bénh nhan khéng séng du lau dé phat trién tudn hoan bang hé nay.
Tuy vay cé trwedng hop huyét khdi tinh mach clra gay tac cé chuyén dang hoa
hang chi trong nhiéu tuan I& da dwoc ghi nhan.
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