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Chi dinh va ky thuat céng hudng tir hé tiét niéu
Lé Trong Binh, Pham Thanh Bdc, Trén Minh Chéu, Lé Trong Khoan
Truong Pai hoc Y Duwoc, Bai hoc Hué

Tém tat

Coéng hudng tir hé tiét niéu (CHT HTN) cung cip cac théng tin hinh thai va chirc nang hé tiét niéu, sir dung
cac xung T1W, T2W, 2D va 3D. Hinh dnh 2D xung T1W va T2W pht hop ddnh gid hinh thai than va dwong dan
niéu. Xung Fast Gradient Echo 3D T1W kem va&i ky thuat xéa m& (Fatsat hodc Dixon), vé&i gadolinium tiém
tinh mach, 4p dung bién phép lgi tiéu, st dung phuong phap MIP, s& cho hinh anh dudng dan niéu gan giong
niéu d6 tinh mach. CHT khao sat ddng hoc thudc d8i quang, nén cé thé danh gia chirc nang than. Cac nghién
clru gan day cho thay gia tri cla CHT, ngoai trir phat hién soi, thi khéng thua kém CLVT trong khao sat hé tiét
niéu, vé cac bénh Iy u, di dang, tdc ngh&n. CHT HTN c6 thé thay thé CLVT HTN trong trwong hop chi dinh CLVT
khéng phlu hop hodc chéng chi dinh. Muc dich bai viét nay a xem xét k§ thuat CHT dé cé dwoc hinh anh HTN
t6i wu va cac chi dinh thuc t&€ CHT HTN.

Tir khéa: CHT hé tiét niéu, CHT hinh dnh nwéc, CHT déng

Summary

Indications and techniques of MR urography
Le Trong Binh, Pham Thanh Bac, Tran Minh Chau, Le Trong Khoan
Hue University of Medicine and Pharmacy, Hue University

Magnetic Resonance Urography (MRU) provides a comprehensive assessment of both morphology and
function of the urinary system by using various sequences of TIW, T2W, 2D and 3D. TIW and T2W 2D images
are optimal to evaluate the morphology of the kidneys and the urinary tract. Fast gradient echo 3D T1W
sequence with the use of fat saturation technique (Fatsat or Dixon sequences), gadolinium administration,
diuretic maneuver, and maximum intensity projection allows visualization of the urinary tract similar to
that of conventional intravenous urography. MRU is also helpful in investigating renal function based on the
hemodynamic study of contrast medium. Recent data prove that MRU, except for the study of renal calculi,
is not inferior to computed tomographic urography (CTU) in evaluating diseases of the urinary system such
as neoplasm, malformation and obstruction. MRU is an alternative to CTU when CTU is contraindicated.
This article aims to review the techniques of MRU to optimize visualization of the urinary system and their
indications in daily practice.
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1. MO PAU

T nhiéu thap nién trudc day niéu do tinh mach
(NDTM) 13 k¥ thuat quan trong khao sat dwong dan
niéu va chirc ndng bai tiét ctia moi than.

Ngay nay k§ thuat C3t I&p vi tinh hé tiét niéu
(CLVT HTN = CT Urography), v&i cdc may da ddy dau
thu hién dai, cé dd phan giai hinh anh cao, c6 thé
tai tao da méat phang va tai tao thé tich, giip khao
sat than, duwong dan niéu va danh gia chirc ning
than; nén d3 thay thé& gan hau hét cac chi dinh cla
niéu do tinh mach. CLVT HTN la chi dinh hang d4u
trong tiéu mau, nghi ngd ung thu hé tiét niéu. Tuy
nhién d8i véi nhitng bénh nhan di &ng véi thudc dbi
quang iode, suy than va can trdnh nhiém xa, nhat I3
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tré em, thi khéng thé hodc khéng phu hop chi dinh
CLVT HTN.

Ky thuat Codng hudng tir hé tiét niéu (CHT HTN =
MRU = Magnetic Resonance Urography), v&i da s6
cac may CHT hién nay & trong nuwdc (1,5 va 3 Tesla),
déu cho hinh anh dé phan giai khéng gian cao, phan
tich dwoc céc chi tiét, danh gid dong hoc thudc déi
quang gadolinium, nén cé thé duwoc st dung khao
sat t6t than, niéu quan, bang quang va danh gia
chirc ndng than. Cac dau hiéu trén CHT HTN tuong
tw nhu cac dau hiéu trén cac ki thuat kinh dién: siéu
am, NDTM [4].

Cac nghién ctru gan day cho thay gid trj cha CHT,
ngoai trir chan doan soéi, thi khdng thua kém CLVT
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trong khao sat hé tiét niéu, vé cac bénh ly u, di dang, tac nghén dudng dan niéu.

Bai viét nay c6 muc dich gidi thiéu bac silam sang, bac si chan dodn hinh dnh, nhitng chi dinh théng dung
CHT HTN trong danh gia hinh thai, chitc ndng than va duong dan niéu; qua tham khao mat s6 qui trinh k¥
thuat cda nhidu bénh vién hién dai, cing v&i mot sé kinh nghiém budc dau da ap dung tai Bénh vién Trudng
Pai hoc Y Duoc Hué.

Hinh anh dwong dan niéu hai bén binh Hinh anh HTN binh thuong, xung 3D T1W
thuong, trén CHT hinh anh nudc [5] Spoiled Gradient Echo MIP,
15 phat sau tiém gado. [6]

T2W space (3D) coronal, sagittal, NQ khéng dan T1 VIBE Fatsat coronal MIP (gado)
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2. KY THUAT CONG HUONG TU HE TIET NIEU,
L1 iCH VA NHU'NG KHO KHAN

2.1. Ky thuat CHT va lgi ich:

Quy trinh CHT hé tiét niéu d3 duwoc ap dung
tlr nhiéu ndm nay, dua trén ki thuat CHT hinh anh
nuwéc (MR hydrography), 13 hinh anh nwéc tiéu ting
tin hiéu trén xung T2 va ki thuat CHT c6 tiém thudc
ddi quang gadolinium, dé khao sat than va dudng
dan niéu [3], [5]. Trudng khao sét tir cuwe trén than
dén hét day bang quang [2].

Cho dén nay, chuwa cé sy déng thuan protocol chi
tiét [5], hién nay ching ta c6 nhiéu lya chon vé mot
s6 chi tiét ky thuat (sir dung cac xung) tuy vao trang
bi, thoi quen mbi co s& va tuy theo bénh Iy khao sat.
CHT hé tiét niéu co thé thyc hién hiéu qua véi may
CHT tlr lyc 1.5 Tesla hay 3 Tesla [3]. CHT 3 Tesla cé loi
v@i hinh dnh cé dd phan gidi khdng gian va dé phan
gidi thoi gian cao hon [9], xem rd hon cdc chi tiét
giai phau; CHT 1.5 Tesla ¢6 loi [a x6a m& dong nhat
va gidm hiéu &rng T2* cla gado bai tiét trong duwong
dan niéu [4], [6].

M6t cach téng quét, CHT HTN cung cap céc théng
tin hinh thai va chirc ndng hé tiét niéu, sir dung cac
xung T1IW, T2W, 2D va 3D. Hinh dnh 2D xung T1W va
T2W phu hop dénh gia hinh thai. Xung Fast Gradient
Echo 3D T1W kem véi ky thuat xéa m& (Fatsat hoac
Dixon), v@&i gadolinium tiém tinh mach, s& dung
phuong phap MIP sé& cho hinh anh dwong dan niéu
gan giéng nhu hinh anh NDTM [3].

CHT hinh anh nudc (MR hydrography), cho thay
duong dan niéu dan chira dich va thady nhu mé than

(gdm loan san, bat thuwong cau tric). Cac xung sir dung
la T2W SSFSE (T2W HASTE), 2D FSE (T2W TSE), 3D FSE
(T2W Space), FAST-Recovery FSE va cac xung T2 xda
m& [6]. T2 xda m& giup xem rd dich quanh than trong
hoi chirng tac duong dan niéu, phat hién tdt hach phi
dai [9]. Xung khuéch tan cé nhiéu hira hen trong dédnh
gid xam 1an u dwdng dan niéu [5]. CHT hinh anh nuéc
ap dung phu hgp cho bénh nhan dang mang thai va
bénh nhan suy than nang [2] bénh nhi [3].

CHT sau tiém gadolinium (gado) cho thay rd than
va duwong dan niéu truong hop khong dan, khong
tac; gdm hai ki thuat: CHT tir dong sau tiém gado va
CHT thi bai tiét. Xung T1W 3D Spoiled Gradient Echo
(c6 thé két hop cung k§ thuat xéa m& Fatsat hodc
Dixon) nhiéu [an, bao gdm than niéu quan vdi thoi
gian 10-15 phut, thyc hién trong va sau khi tiém véi
tdc d6 tiém gado chdm 0,1-0,3ml/s, cho phép dénh
gid mot cach chi ti€t mach mau than, nhu m6 than
qua céc thi (vo-tdy than, nhu mé than) va duong
dan niéu day thuéc gado [3], [6]. Khao sat tirng hinh
anh va xem serie hinh &nh MIP. CHT danh gid chirc
nang bai tiét qua cdc hinh anh déng. Thi bai tiét xem
trén 3 mat phang axial, coronal va sagittal hoac 3D,
v3i d6 phan giai khéng gian cao, khdo sat tot than,
niéu quan, bao gébm ca chd ndi bé than-niéu quan
va chd niéu quan dé vao bang quang [6]. K thuat
nay doi hoi than con chirc ndng bai tiét. Phan biét
cac mirc do6 chirc nang than bang cach sl dung cac
dwong bidu dién sy thay ddi dam dé thudc gado tai
mach mau, than va bé than theo thoi gian (time-
signal intensity curves) [3].

MRI 3T T1 MIP 5 phut (A), 10 phdt (B), 15 phtt (C) sau tiém gado: xem A, B, C thay toan bd dwong dan
niéu trén [7]
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Ky thuat CHT HTN can ting bai niéu bang cach
chuyén tinh mach nuéc muéi sinh ly (500 ml) 30
phut trudce xét nghiém, déng thoi tiém tinh mach
furosemide 5mg [9] (hodc cé thé 10mg [2]) ngay
trwdce khi tiém gado 0,05-0,1 mmol/kg (0,1-0,2 ml/
kg) [9]. C6 thé tiém furosemide trwdc, trong hoic
sau tiém gado, tiém sau cé thé tranh dwoc lam day
bang quang sém (bénh nhan phai di tiéu lam gian
doan xét nghiém). C6 thé dat sonde Foley bang
quang, trong lic khdm xét, thuan loi bai xuat nwéc
tiéu xudng bang quang [6]. Tiém Furosemide lam
tang loc cau than, dwong dan niéu day dé khao sat
va gidm thoi gian xét nghiém; déng thoi gidm hiéu
rng T2* khi tiém gado tinh mach [3]. Tiém gado tinh
mach va gy loi tiéu, ciing |3 stress test hé tiét niéu,
c6 thé danh gia tac dudng dan niéu khong hoan toan
hay khéng thudrng xuyén (hdi chirng khic néi), ddnh
gia chirc ndng than va dudng dan niéu trén. Danh

gid mot cach dinh luvgng chirc nang than, duoc xem
|& CHT chirc ndng (Functional MRU) dua trén loc cau
than gado, thé tich thdn ngdm thudc gado, sy bai
xuat gado qua duong dan niéu. Nhu thé théng tin
do CHT HTN mang lai twong tu théng tin cta nhiéu
ky thuat két hop: siéu &m, NDTM, CLVT, than do [4].

K¥ thuat Split - bolus, tiém gado hai lan, [an dau
chi tiém 1/3 liéu gado cling furosemide dé khao sat
thi ddng mach, nhu md va thi bai tiét; 5-10 phut sau,
tiém [an 2 v&i 2/3 lidu gado con lai, ghi hinh thi dong
mach, tinh mach; s& cung ltic thdy mach mau than
va dudng dan niéu, trén hinh dnh T1 coronal. Dinh
lvong chirc ndng than bing cach ghi serie hinh sau
tiém gado 1an d3au. Ky thuat Split - bolus cé lgi ich
rd dé chan doan hep duwong dan niéu do: hdi chirng
posterior nutcracker, hodc mach mau lac chd gay hoi
chirng khic néi cao, hay niéu quan sau tinh mach
chau [3].

Chuyén IV dung dich
mudi sinh ly

Tiém furosemide va liéu gado
th nhat

Tiém liéu gado
th hai

30 phut

Y

5-10 phat

Y

Chuan bj
bénh nhan

Axial va coronal 2D T1, TSE T2
va coronal 3D T2 MIP

Coronal 3D T1 dynamic,

Coronal 3D T1 dynamic,

MPR va tai tao MIP MPR va tai tao MIP

So d6 ky thuat Split-bolus [3]

2.2. Khé khiin vé ki thuat va gidi phap

- Thue hién k§ thuat CHT HTN c6 nhiéu kho khan:
doi héi k§ thuat vién kinh nghiém, bac si chan doan
hinh anh theo dai sat.

- D& ¢6 anh nhiéu chuyén dong do ho hap, nhu
déng niéu quan, dong chdy nudc tiéu, thoi gian
khao sat dai: can giai thich bénh nhan, dé cé su hop
tdc nam yén, nin tho.

- Ap dung bién phép loi tiéu, bénh nhan nhin
tiu lau khéng chiu dwoc: dt sonde Foley hodc tam
dirng kham xét dé di tiéu.

- Tré duwdi 7 tudi c6 thé can tién mé hodc gdy mé,
gitp han ché anh nhiéu.

- Thoi gian xét nghiém dai, cn thyc hanh cac
xung nhanh.

- N&u bénh nhan khéng qué 1én st dung phased-
array surface coil, gidam anh nhiéu
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- Can lam d3y duong dan niéu bang cac bién
phdp loi tiéu: ubng nudc, chuyén dich, tiém tinh
mach thudc lgi tiéu furosemide. Nén trdnh uéng
nwdc vi hinh anh nuéc trong ruét 1a trd ngai khao
sat. Xem xét cd thé can ép niéu quan.

- Hiéu ‘ng T2* gay nén mat tin hiéu duong dan
niéu trén T1 thi bai tiét gado: can chuyén dich, thuéc
lgi tiéu.

- Trudng hop kho thay doan niéu quan cudi,
hay chd niéu quan dé vao bang quang, niéu quan
lac chd: hay thu hep truong khao sét, st dung xung
T2W 3D phén giai cao FSE va xung 3D T1W Spoiled
Gradient Echo sau tiém gado, mdy 3 Tesla [4].

- Dan dai bé than khong do téc, thudc d6i quang
cham bai xu4t tir bé than vao niéu quan: ghi hinh
v&i tu thé bénh nhan nam sap [4]



Tap chi Y Duoc hoc - Trwdng Bai hoc Y Duoc Hué - S6 6, tdp 10, thdng 12/2020

Bang Qui trinh khdo sat Than-NQ-BQ (2018) [1]

e ‘ T2_TRUFI_FAT SAT_-AXIAL_BH

° l T2_HASTE_AXIAL_BH

o{ T1_FLASH 3D CORONAL 3MM BH PRE J

o { T2 HASTE_CORONAL BH_3MM

e T2_HASTE_CORONAL_BH_THICK SLAB_60MM

° ‘ T2_HASTE_SAGITTAL_BH_THICK

o l T2 HASTE SAGITTAL BH THICK ‘
3 SCAB 60MM LT

9 ‘ Constrast enchancement ‘

o {TLFLASH 3D_CORONAL_3MM_BH_ARTERIAL ‘ @

@

0‘ T1_FLASH 30_CORONAL_3MM_BH_10 MIN ‘@

0 ‘ T1_FLASH 30_CORONAL_3MM_BH_VENOUS

0 ‘ T1_FLASH 30_CORONAL_3MM_BH_SMIN

3. CHi DINH VA HAN CHE CUA CONG HUONG
TU HE TIET NIEU

Theo Subramaniyan Ramanathan va CS (WJR
2016), bat thworng bam sinh hé tiét niéu gdbm tir murc
d6 nhe nhw than lac chd khéng gay triéu chirng, dén
than bat san hai bén, gy t&r vong. Cac bat thuwong
bam sinh hé tiét niéu cé thé chan dodn bang siéu
am trudce sinh hodc ngay sau sinh, nhung con mét ty
|& cao duwgc phat hién & tré |&n hodc ngudi trudng
thanh bang siéu &m, CLVT, CHT. CLVT va CHT khdng
dinh bt thudng phét hién trén siéu am, tim cac bat
thuong phirc tap, khdo sat mach mau va duong
dan niéu, phat hién sém cac bién chirng nhu sdi,
nhiém khuan, bénh ly ac tinh [10]. Chup nhap nhay
(Scintigraphy) ciling khong danh gia day da, CLVT
HTN khéng chi dinh phu hgp, thi CHT HTN c6 thé
danh gid hinh thai chirc nang nhitng bat thudng
bam sinh hodc mac phai [6].

CHT HTN phu hop cho tré em. D&i vai tré em véi
moi ltra tudi tir so sinh dén thi€u nién, CHT HTN rat
hitu ich, c6 gia tri khao sat than va duwéng dan niéu,
chivéi mét ky thuat nhung cung cap dugce cac thdng
tin vé hinh thai va chirc ndng mét cach dinh lugng,
ma khong bi nhiém xa nhw chup CLVT. CHT HTN khao
sat dugc da sé cac bat thwong cha than va duong
dan niéu tré em, khi cac ki thuat hinh anh khac khé
khdn hoac khéng khao sit dwgc day dd. Nhu vay

Bang Qui trinh khdo sat than (2018) [1]

o ‘ localize_3plane

o ‘ T2_TSE_CORONAL_BH

o ‘ T1_VIBE 3D_FAT
 SAT CORONAL PRE

o ‘ T1_VIBE_IN-OPP_AXIAL

o ‘ T2_TSE_AXIAL_BH

o ‘ T2_TSE_AXIAL_FAT SAT_BH

o ‘ T1_VIBE 3D_FAT SAT_AXIAL_PRE

@ ‘ Constrast enchancement

(s ) ‘ T1_VIBE 3D_FAT SAT AXIAL POST ‘ @
L

o ‘ T1_VIBE 3D_FAT

CHT HTN c6 thé giup chan doan sém céc bat thudng
va gidm bdt s lugng cac ky thuat hinh anh chi dinh
tham kham [4].

Theo Sherwin S, Chan va CS (2017) CHT churc
nang (functional magnetic resonance imaging) cung
cap chi tiét vé giai phiu v&i d6 phan giai cao trén
CHT qui wdc; ngoai ra dua vao sy bai tiét thuéc d6i
quang gadolinium, cé thé dinh lvgng chirc nang bai
tiét va khao sat bai xuat hé tiét niéu, kj thuat khong
gay nhiém xa, thudc gadolinium cé d6 an toan cao,
phu hop dé khado sat & tré em [8]

3.1. Chi dinh CHT HTN

Cac chi dinh CHT HTN theo Amr Farouk Ibrahim
va CS (2018) [1] :

- Dan duong dan niéu & tré em, phu nit mang
thai. (can c6 protocol phlu hop tré em)

- Kiém tra t8n thuong dudng dan niéu do chan
thuwong

- Hep niéu dao

- Nhi&ém trung tiét niéu; Viém than bé than hat
vang; Lao hé tiét niéu

- Dj dang bam sinh hé tiét niéu

- U lanh tinh & théan
angiomyolipoma)

- Dénh gid xdm |an cla ung thw

- Ung thu than, ung thu duong dan niéu

- Tiéu mau

(Oncocytoma,
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-Than & nudc

Thuc té& cac chi dinh sau day la théng dung:

+ CHT HTN dwoc chi dinh: cic bat thudng hinh
thai phirc tap, & nwdc than, & nudc niéu quan, niéu
quan lac chd [6]: loan san than, than déi, & nwéc
than-niéu quan, sa 16i niéu quan, 16 niéu quan lac
chd, hoi chirng khic ndi va tim thay nguyén nhan 1a
mach mau chén, niéu quan khéng 16, niéu quan sau
tinh mach chd duéi... [6].

+ Chi dinh thuwdng gdp cla CHT HTN 13 chan
dodan tac gdm vi tri tac, mirc d6 tic, nguyén nhan tic
dwong dan niéu [1], [2]

+ CHT khdo sat t6t nhu md, danh gid ngdm thudc
d&i quang cling nhay hon CLVT, CHT chan doan va
ddanh gia giai doan ung thu than va dudng dan niéu
[9].

+ Danh gia than nguoi cho than ghép; danh gia
bi€n chirng tiét niéu sau ghép than [9].

Hbi ching chén ép tinh mach than trai
(Posterior nutcracker syndrome): tinh
mach than trai thap, nam sau va bj chén
bdi DMC, d6 vao TMCD (*), coronal MIP [3]

Coronal T1 gado MIP thi bai tiét: thdn hinh méng ngwa [5]
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3.2. Han ché cla CHT HTN:

- Bénh nhan suy than nang (loc cau than < 30ml/
phat

- Han ché cta CHT |a khéng thay truc tiép séi hé
tiét niéu. S&i khdng cé tin hiéu trén xung T1, T2; biéu
hién hinh dnh anh khuyét trong dudng din niéu trén
CHT hinh anh nudc va CHT bai tiét gado; hinh anh
nay can phan biét mdau cuc, cé tin hiéu cao trén T1,
phan biét vadi u la u sé tang tin hiéu sau tiém gado
[5]. Chan doan séi cht y&u dua trén hinh anh gian
ti€p la dan dwong dan niéu, dich quanh than va chan
dodn so6i nhay hon trén hinh anh thi bai tiét gado
(90%) [9].

- CHT hinh anh nudc (MR hydrography) thay rd
dwong dan niéu dan, tic véi than gidm hodc mat
chtrc nang [3], [4] va han ché 13 khé thay dudng dan
niéu khong dan, khéng tic, do kich thuéc duong
dan niéu khéng 1én.

A. 3D T2W FSE MIP: HC khiic néi trai

B. T1 gado 3D MIP thi mach mau: thdy nguyén nhan

la mach mau chen [6]

S6i NQ trai (cé déi chiéu CLVT)
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Khéi u bé than ngdm thudc d&i quang trén CHT (A) Axial T1 FS gado thi tdy than: (Papillary
(C) va CLVT (B) (D) [7] urothelial carcinoma) [5]

MRA: dong mach than

4. KET LUAN niéu sinh duc tré em, phu nit mang thai va nhirng

K§ thuat CHT HTN cung cap hinh dnh chat lwvong  bénh nhan di &ng véi thudc ddi quang iode. Ngoai
cao hé tiét niéu gdbm cdc théng tin vé hinh thai va ra trong mot s trwong hop bénh ly chon loc, nhu u
chirc ndng, 1a phuong tién chin doan an toan va bang quang xam I&n, CHT HTN hiéu qua hon cé thé
chinh xac, pht hop cho chan doan cac bénh Iy tiét  dugc chi dinh thay thé CLVT HTN.
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