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Nghién ciru hinh anh cdng hwéng tir sirc cing khuéch tan
va twdi mau than ghép trén may cong huong tir 3.0Tesla

Study of diffusion tensor imaging and renal perfusion in transplanted

kidneys using 3.0Tesla MRI
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Tom tat

Muc tiéu: Nghién ctu hinh anh cong hudng ti (CHT) stic cang khuéch tan va tudi mau than ghép.
Daéi tugng va phuong phdp: Gom 45 bénh nhan véi 45 qua than ghép, dugc ghép than tai Bénh vién
Trung uang Quan doéi 108 ti nam 2019 dén nam 2023. Trong d6 ¢ 32 nam va 13 nir véi dé tudi trung
binh clia nam 13 39,41 + 12,31 va cla n{ 1a 40,92 + 11,43 dugc chup cong hudng ti (CHT) trén hé théng
may 3.0T (GE), nghién ctiu mé ta cat ngang. Két qud: Than ghép c6 thé tich than trung binh 13 160,9 +
42,9ml. S6 lugng bo sai trung binh: 16147,91 + 5022,04. Gia tri FA trung binh ca than: 0,32 + 0,04, ADC:
2,26 + 0,26 . FA clia vo than ghép vi tri cuc trén, gilta va cuc dudi lan luot la 0,24, 0,22 va 0,21. ADC lan
luot la 2,62, 2,72 va 2,61. Thy than: FA cuc trén, gilta va cuc dudi lan luot 1a 0,46, 0,45 va 0,45. ADC tdy cuc
trén, gilra va dudi la 2,60, 2,50 va 2,40. V6 than co RBF trung binh cao han so vai thy than & tat ca cac
vung. C6 méi tuang quan thuan gilra FA tdy than véi muc loc cau than (eGFR) véi hé s6 tuang quan r =
0,54 (p<0,001) va gitra eGFR va RBF ty than (r = 0,3, p<0,05). Két ludn: CHT suc cang khuéch tan va tugi
mau than khéng tiém thuéc la phuang phap chan doan hinh anh khéng xam 1an hiu ich déi vai tén
thuong sém than sau ghép. Cac gid tri FA, ADC giup phat hién va danh gia muc d6 toan ven clla nhu mé
than va su khuéch tan ctia nudc trong nhu mo than ghép. Gia tri RBF cho phép danh gia tugi mau than
khong can dung thubc d6i quang tir la nguyén nhan gay anh hudng chiic nang manh ghép.

Tir khéa: Coéng hudng ti than ghép, cdng hudng ti stic cang khuéch tan than ghép, tudi mau than
ghép khéng tiém thudc.

Summary

Objective: To study Diffusion Tensor Imaging (DTI) and renal perfusion MRI in transplanted kidneys.
Subject and method: The study included 45 patients with 45 transplanted kidneys, who underwent
kidney transplantation at 108 Military Central Hospital between 2019 and 2023. Among them, 32 were
male and 13 were female, with an average age of 39.41 + 12.31 years for males and 40.92 + 11.43 years
for females. All patients underwent MRI using a 3.0T system (GE) in a cross-sectional descriptive study.
Result: The average volume of the transplanted kidney was 160.9 + 42.9ml. The average number of fiber
bundles was 16,147.91 + 5,022.04. The mean FA value for the entire kidney was 0.32 £ 0.04, and ADC was
2.26 £ 0.26. The FA values for the cortex of the transplanted kidney at the upper pole, mid-region, and
lower pole were 0.24, 0.22, and 0.21, respectively. The corresponding ADC values were 2.62, 2.72, and
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2.61. For the medulla, the FA values at the upper pole, mid-region, and lower pole were 0.46, 0.45, and
0.45, respectively. The corresponding ADC values were 2.60, 2.50, and 2.40. The average RBF in the renal
cortex was higher than in the renal medulla across all regions. A positive correlation was found between
medullary FA and estimated glomerular filtration rate (eGFR) (correlation coefficient r = 0.54, p<0.001),
as well as between eGFR and medullary RBF (r = 0.3, p<0.05). Conclusion: Diffusion Tensor Imaging and
non-contrast renal perfusion MRI represent valuable non-invasive diagnostic modalities for the early
detection of post-transplant kidney injury. The FA and ADC parameters are instrumental in detecting
and evaluating the structural integrity of the renal parenchyma and the diffusion of water within the
transplanted kidney tissue. The RBF values enable the assessment of renal perfusion without the need
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for contrast agents, which can potentially compromise graft function.
Keywords: Magnetic resonance of transplanted kidney, diffusion tensor imaging of transplanted

kidney, perfusion of transplanted kidneys.

1. DAT VAN DE

Ghép than la moét tién bd quan trong trong y
hoc, gitp ciu séng va cai thién chat lugng cudc séng
clia nhiing bénh nhan suy than man giai doan cudi'.
DE dam bao thanh cong lau dai clia ca ghép, viéc theo
doi va danh gia chuic nang clia than ghép la v6 cling
quan trong. Trudc day chli yéu dua vao cac xét nghiém
creatinine, ure, muc loc cdu than, siéu am, hay sinh
thiét than. Ngay nay cdng hudng ti stic cang khuéch
tan va tugi mau than khong tiém thudc da tré thanh
mot cong cu hitu ich trong viéc danh gid chic nang va
cau trdc than ghép ma khéng can can thiép xam lan’,
Cac chi s6 nhu FA- Fractional Anisotropy (phan s6 bat
dang hudng) va ADC-Apparent Diffusion Coefficient
(hé s6 khuéch tan biéu kién) la nhiing théng s6 then
chét, gitp danh gia muc dé toan ven clia mé than va
su khuéch tan cta nudc trong than. Chi s6 do luu
lugng mau qua nhu mé than (Renal Blood Flow -RBF)
giup danh gid muc do tudi mau cac vung khac nhau
trong nhu mé than ghép. Viéc hi€u ré cac gia tri tham
chiéu ctia nhiing chi s6 nay & than ghép la can thiét dé
phat hién sém va quan ly cac bién chiing cé thé xay ra
sau khi ghép®. Hién nay, mac du da cé nhiéu nghién
clu tap trung vao cac bénh ly than, nhung van con
han ché trong viéc nghién ctu hinh anh céng hudng
tUr cha than ghép. Chinh vi vy, viéc tién hanh cac
nghién clu chi tiét vé hinh anh cong hudng tu suc
cang khuéch tan va tuéi mau cta than ghép va su
tuong quan vai cac chi sé xét nghiém nhu creatinine,
muc loc cau than (estimated glomerular filtration rate-
eGFR), sé cung cap nhling d{ liéu quy bau. Nhiing di
liéu nay khong chi gidp thiét [ap cac gia tri tham chiéu
can thiét ma con hé trg trong viéc chan doan, theo doi

va quan ly bénh nhan sau khi ghép than, ddm bao
than ghép hoat déng hiéu qua va kéo dai tudi tho ctia
bénh nhan. Vi vay ching t6i tién hanh nghién ctu nay
véi muc tiéu: M6 ta hinh dnh céng hudng tu suc cdng
khuéch tdn va tudi mdu thdn ghép bdng mdy chup cdng
huéng tir3.0T tai Bénh vién Trung uong Qudn doi 108.

1. DOI TUQNG VA PHUONG PHAP
2.1. Déi tuong

Nghién ctu dugc thuc hién trén 45 bénh nhan
vGi 45 qua than ghép trong ba thang dau sau ghép
hodc cé triéu ching 1am sang, can lam sang bat
thudng, dugc chi dinh chup CHT 3.0T (GE) tai Khoa
Chén doéan hinh anh, Bénh vién Trung uong Quan
doi 108 tu nam 2019 dén nam 2023.

2.2. Phuong phdp

Nghién ciu mo ta cat ngang, lay mau thuan
tién, xr ly sé liéu bang phan mém SPSS 20, Stata 12.

Cac budc tién hanh ky thuat:

Budc 1: Chuan bi bénh nhan.

Théo bé cac dé vat kim loai, cac vat gay nhiéu tu
ra khéi co thé bénh nhan ngay trudc khi chup. Nén
udng 0,5! nudc loc truéc chup 30 phut dé han ché
bét nhiéu anh do khi trong da day va dudng rudt va
dugc giai thich vé quy trinh chup dé hgp tac nam
yén trong qua trinh chup.

Budc 2: Quy trinh ky thudt chup cdng hudng tu.

Bénh nhan nam nga, ldp cdm bién nhip tha, dat
vung bung vao cudn thu tin hiéu, dua BN vao vi tri chup.
Thuc hién cac I6p cat dinh hudng viing bung. Chup cac
xung hinh thai than: T2W axial va coronal theo truc co
thé vdi do day lat cdt 5mm, khoang cach gilia cac 16p
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cat 0,5mm. T2W coronal theo truc cla qua than.
Enhance IFIR khado sat dong mach va tinh mach than, d6
day lat cdt 2mm, ma tran 256 x 320. Xung 2D ASL danh
gid tudi mau than khéng tiém chat déi quang tir hudng
coronal theo truc qud than, day 5mm, Intime 1000ms
d6i véi BN < 40 tudi va 700ms déi véi BN > 40 tudi. Cudi
cung thuc hién xung SCKT (DTl Focus SENSE, TR:
3000ms, TE: 93ms) coronal theo truc clia than lay hét tu
trudc ra sau vai ky thuat tao anh nhanh EPI™, s6 hudng
tham do khuéch tan: 06; b: 300s/mm?% ma tran: 128 x
128, FOV: 360 x 360mm, Freq FOV: 0,5, Freq Dir: L/R,
chuong trinh cat lién tuc khong cach quang, chiéu day
I6p cét 5-6mm, kich thudc diém khéi: 1,8 x 1,8 x 2mm.
Thai gian chup chudi xung SCKT < 20s (nin tha trong
qua trinh thu anh). Chuyén di liéu anh SCKT tUr may
chup CHT sang mady tram xU ly hinh anh.

Budc 3: Xt ly hinh anh va do dac két qua.

Do cac cap chi sé FA, ADC, RBF & cac vi tri viing
tdy, vung vé phan cuc trén, 1/3 gilra va cuc dudi
than ghép, vai hai cap ROI cho méi phan than ghép,
cac ROI déu cé cuing dién tich.

Ill. KET QUA

3.1. Ddc diém chung cia nhém nghién ciu

76,9
— 714
mh L L

Bi€u d6 1. Dac diém vé tudi va gidi

Téng cdong c6 32 nam (71,11%) va 13 ni
(28,89%) trong mau nghién ctu. D6 tudi trung binh
clanamla39,41 £12,31vacldan(la40,92+1143.

Bang 1. Gia tri phan sé bat dang huéng (FA)
va hé sé khuéch tan biéu kién (ADC)

) Than ghép (n = 45)
Chisdé —
X SD
Than FA 0,32 0,04
(chung) ADC 2,66 0,26
FA trén 0,24 0,05
FA gita 0,22 0,05
FA dudi 0,21 0,05
Vo
ADC trén 2,62 0,43
ADC gilta 2,72 0,26
ADC duéi 2,61 0,21
FA trén 0,46 0,07
FA gita 0,45 0,07
FA dudi 0,45 0,07
Tay
ADC trén 2,60 0,71
ADC gilta 2,50 0,46
ADC dudi 2,40 0,36

Gia tri trung binh cla FA cla ca qua than la 0,32
+ 0,04 va ADC: 2,66 * 0,26. V6 than: FA trén, gita va
dudi lan lugt la 0,24, 0,22 va 0,21. ADC lan luot la
2,62, 2,72 va 2,61. Tay than: FA trén, gitra va dudi la
0,46, 0,45 va 0,45. ADC trén, gilta va dudi la 2,60, 2,50
va 2,40.

Bang 2. Chi sé tudi mau cua vé va tay than ghép (RBF)

I Than ghép (n =45)

Chi so X )

RBF trén 199,85 82,71
Vé RBF gitta 223,56 105,69

RBF dudi 186,85 80,75

RBF trén 58,55 21,78
Tay RBF gitta 59,43 24,57

RBF dudi 62,01 28,69
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V& than c6 RBF trung binh cao hon so véi thy than & tat ca cac vung. Su bién thién ctia RBF kha I6n, thé
hién qua dé léch chuan cao & hau hét cac chi s6. Cac gia tri nay cho thdy luu lugng mau than cé su phan bé

khong dong déu gilra cac phan than va co su bién thién I6n gilta cac bénh nhan.

Bang 3. Pac diém chi sé FA, ADC, RBF giita hai nhém muic loc cau than (eGFR)

Than (chung)

Chiss eGFR < 60 eGFR = 60 o
X +SD X +SD

FA vé trung binh 0,22 +0,03 0,23 +0,03 > 0,05

FA tay trung binh 0,43 +0,05 0,46 + 0,05 0,016
ADC vé trung binh 2,64 +£0,29 2,66 £0,22 > 0,05
ADC tly trung binh 2,43+040 2,54+ 0,46 > 0,05
RBF vo trung binh 169,9 + 64,7 221,9+88,3 0,04
RBF tuy trung binh 52,12+ 16,9 64,3 +21,7 > 0,05

Chi s6 FA, ADC clla nhdm c6 muc loc cau than
eGFR < 60 thap hon so véi nhom c6 eGFR > 60. Chi
sO tudi mau (RBF) cla tay va vo thap hon ciia nhom
eGFR < 60 so vGi nhém eGFR = 60.
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Biéu d6 2. Méi tuong quan gilia eGFR va FA tly trung binh

C6 moi tuong quan thuan gilra FA tay than véi
muc loc cau than (eGFR) vdi hé sé tuong quan r =
0,54 (p<0,001).
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Biéu dé 3. M&i tuang quan gitta (eGFR) va (RBF)

Gilta eGFR va RBF ty than cé tuong quan thuan
yéu, c6 y nghia théng ké (r = 0,3, p<0,05).

IV.BAN LUAN

K&t qua cta nghién ctu trén 45 qua than ghép
trong d6 c6 32 nam (71,11%) va 13 nir (28,89%) vdéi
dé tudi trung binh ctia nam 1a 39,41 + 12,31 va cua
n{ 1a 40,92 + 11,43 diéu nay cho thay Ida tudi trung
binh bénh nhan can ghép than 39 dén 40 tudi, va ty
|é nam cao hon nii, diéu nay kha trung hop véi
nghién ctru ctia D6 Tat Cudng va cong su (2012) trén
98 BN ghép than, tudi trung binh 34,3 + 9,8, Két qua
nghién ctu cho thdy cac gia tri FA va ADC & vling
tay va vo cla than ghép cé su khac biét. Cac gia tri
FA & vo than ghép dao dong tir 0,21 dén 0,29, trong
khi cac gia tri ADC dao dong tu 2,40 dén 3,10. Gia tri
FA va ADC & tuy than c6 xu huéng cao hon so véi vo
than, cho thay tay than cé muc d6 khuéch tan nudc
cao hon va c6 thé c6 muic do toan ven méd cao hon.
Két qua nay tuong dong véi nghién cru ctia Fan WJ
va cong su (2016)°. Cac nghién ctu trudc day cliing
cho thay cac gia tri FA va ADC cla than ghép c6 xu
huéng dao déng trong khoang tur 0,3 dén 0,4 va 2,7
dén 3,0 tuong Ung. Diéu nay cliing c6 tinh nhat quan
va dé tin cdy cla cac s6 liéu thu thap dugc trong
nghién clu nay. Ngoai ra, cac gia tri tham chiéu
dugc thiét lap ti nghién clu nay c6 thé dugc su
dung nhu mét cong cu hé trg chan doén va theo doi
trong thuc hanh lam sang. Luu lugng mau (RBF) la
mot chi s6 quan trong dé danh gia tinh trang tudi
mau cla than ghép. Két qua cho thay RBF & vo than
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luén cao hon so vdi tay than, diéu nay phu hgp vai
sinh ly hoc thong thuong cda than, khi vé than cé
mat d6 mao mach cao hon va do d6 luu lugng mau
cao hon. Su bién thién Ién vé RBF gilta cac vung
khac nhau ctia than cling nhu gilta cac bénh nhan
cling cho thay su phuc tap va da dang trong tinh
trang tudi mau cda than ghép. Diéu nay co6 thé do
nhiéu yéu t6 khac nhau nhu tinh trang stic khde cuia
bénh nhan, ky thuat ghép than, va thdi gian sau
ghép. K&t qua nghién ctu cho thdy chi sé FA, ADC
vung vé clia hai nhém cé miuc loc cau than eGFR <
60 va eGFR = 60 khong c6 su khac biét c6 y nghia
thong ké, su khac biét thé hién rd & chi s6 tusi mau
than (RBF) nhung lai ¢6 su tuong quan thuan kha
chat ché gira FA tay than va mdc loc cau than (r =
0,54, p<0,001), trong nghién ctu ctia Pinar Cakmak
va cs cling cho két qua tuong tuy, tuy nhién két qua
cho thdy cé su tuong quan manh gilta gia tri ADC
than trung binh va gia tri GFR udc tinh (r = 0,642,
p<0,001)%, trong nghién clu clda chidng téi muc
tuong quan yéu gilta muc loc cau than va chi s6 tudi
mau than RBF (r = 0,3, p<0,05) diéu nay co thé do
lugng mau nghién cliu con thap chua du 16n dé
phan anh trung thuc méi tuong quan gilta cac gia

Trudng hop lam sang

tri. Mau nghién ctu chi gdm 45 bénh nhan, s6 lugng
it nén két qua co thé khéng phan anh day du su da
dang ctia dan s6 bénh nhan ghép than. Thi hai, thoi
gian theo doi cac BN sau ghép than con han ché, do
dé khéng thé danh gia dugc cac bién ching dai han
cla than ghép. Cac nghién clu tiép theo véi mau
I6n hon va thai gian theo déi dai hon la can thiét dé
xac dinh cac gia tri tham chiéu chinh xac hon va hiéu
ré6 hon vé cac yéu t6 anh hudéng dén sic cang
khuéch tan va tudi mau than ghép.

V. KET LUAN

Nghién ctu nay da cung cap nhimng di liéu quy
bau vé dac diém hinh anh cong hudng tu stic cang
khuéch tan va tudi mau than ghép. Cac két qua thu
dugc cho thay su bién thién va phan bé cda cac gia
tri FA, ADC va RBF trong than ghép, cling nhu tam
quan trong clia cac chi sé nay trong viéc theo doéi va
quan ly bénh nhan sau khi ghép than. Cac két qua
nay khéng chi hé trg trong viéc chan doan va diéu
tri ma con gop phan vao viéc nang cao chat lugng
cudc séng clia bénh nhan ghép than.

Trudng hop 1: Bénh nhan: HOANG THAI D, nam, SN: 1981.
Chan doan: Suy than man, c6 chi dinh ghép than.

Xung TTW T2W

TOF 3D déng mach

Hinh 1. Than ghép hé chau phai c6 tu mau dudi bao than, mai tén mau cam (A) mat cat ding doc, (B) mat cat
ngang, gay dé ép nhu mo than, c6 phiu né nhu mé thén, cé hep déng mach than ghép (C), giam tusi mau nhu moé
than ghép, khong phan biét dugc tay vé (D).

RBF: Tuy: 26-34 (ml/100g m6 than/phut), vé: 31-68.

RI: eGFA: 49 (mL/phut /1,73m?), FA: 0,37, ADC: 0,25 e-09.
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Trudng hap 2: Bénh nhan VU THI B. NU, SN: 1961.

Chan doan lam sang: Suy than man, c6 chi dinh ghép than.

Xung T2W

TOF 3D déng mach
Khong tiém thuéc

CHTSCKT ma héa mau
theo cac huéng bo tay-véd

ASL ma héa mau

Hinh 2. Than ghép & hé chau phai c6 gidn dai bé than dé Il (A) do hep niéu quan doan thanh bang quang,
dong mach than binh thudng (B), gidm tudi mau nhu moé than cho mau xanh dam toan bé tay vé (C),
mat lién tuc cta cac bé tay vé trén DTI (D).

RBF: Tly: 41-63 (ml/100g md than/phut), vé: 46-107.

Rl: 74, eGFA: 59 (mL/phut / 1,73m?); FA: 0,27, ADC: 0,316 e-09.
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