TAP CHi NGHIEN CU’U Y HOC
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Nghién ctru mé t cat ngang dua trén dinh luong tin hiéu céng hudng tir 3 tesla (MRI 3.0T) dé phan
biét ung thw tuyén tién liét (UTTTL) va va céc tén thuong lanh tinh. Nghién ctru trén 84 bénh nhén c6 PSA
tdng > 4 ng/ml duwoc chup MRI 3.0 va sinh thiét tuyén tién liét qua siéu am truc trang cé két qué gidi phu
bénh, ttr thang 1/2023 - 10/2023 tai Bénh vién Viét Burc. Két qud gidi phdu bénh duoc xéc dinh la UTTTL
khi Gleason = 6 diém. Vi tri ung thuw tuyén tién liét duoc xac dinh theo phén ving gidi phdu tuong tmg véi
2 khu vuc trén MRI 3.0T (gém ngoai vi va vung trung tdm). Két qua nghién ctru cho thay tuéi trung binh
bénh nhan la 70,1 + 7,65 tudi (41 dén 82 tudi), nhém ung thw tuyén tién liét 1a 72,6 + 6,6 tudi va khéng
ung thw tuyén tién liét la 67,7 + 8,2 tubi (p < 0,01). Xem xét tén thuwong & cé vung ngoai vi va ving trung
tdm, céc chi sé tin hiéu tén thuong cda ung thuw tuyén tién liét Ia luén thdp hon nhém lanh tinh trén T2W
(T2W mean), ADC (ADCmean va ADCmin), trong khi chi s6 trén DWI (DWimean va DWimax) la cao hon
(p < 0,01). Mat khéc, dudng cong ROC thé hién kha nang chan doan ung thuw tuyén tién liét cho thay chi sé
ADCmean Ia chinh xac nhét voi dién tich dudi duong cong (AUC) I3 0,948, d6 nhay (Sn) 92,3% va do déc
hiéu (Sp) 86,7% & vung ngoai vi va AUC 0,991 & vung trung tdm véi Sn 97,4% va Sn 86,7%. Bén canh do,
céc chi s6 ADCmin, T2mean, DWimean, DWimax ciing c6 gié tri cao trong chan doan ung thw tuyén tién liét.

Tir khéa: Cong hwéng tir, MRI 3.0T, ung thw tuyén tién liét, PI-RADS.

I. DAT VAN DE

Ung thw tuyén tién liét (UTTTL) la bénh hay
gdp & nam gi&i, xép hang thr 2 vé i 1& t& vong
sau ung thw phdi.! Mac du, cé ty 1é méc cao
nhwng phuwong thirc sang loc phat hién UTTTL
hay hwéng dan diéu tri van con chwa duoc cu
thé. Chan doan UTTTL thuong dwa trén xét
nghiém khang nguyén dac hiéu tuyén tién liét
(PSA) va sinh thiét tuyén tién liét. Tuy nhién, xét
nghiém PSA c6 do d&c hiéu thdp, mét sé tinh
trang lanh tinh nhw viém, sau sinh thiét tuyén
tién liét (TTL) cling gay tdng PSA.2 Mat khac,
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sinh thiét tuyén tién liét 1a mot tha thuat xam 1an
¢ nguy co' chdy mau hay nhiém trung.

Coéng hwédng tir 3.0 tesla (MRI 3.0T) véi cac
chudi xung da dang va d6 phan giai cao c6 kha
n&ng phéat hién cac bat thwdng cla tuyén tién
liét.2 Cac nghién ctru trwdc day da so sanh kha
néng chan doan cia MRI 3.0T va 1.5T trong
viéc xac dinh giai doan ung thw tuyén tién liét.
Mac du sw khac biét 1a khong c6 y nghia thdng
k&, nhuwng MRI 3.0T c6 hiéu suét chan doan tét
hon so v&i MRI 1.5T.# Ngoai ra, ky thuat dinh
lwong MRI nhw ban d6 T2W va ADC cho thay
kha n&ng cai thién dé chinh xac trong chan doan
UTTTL.5 Do vay, chung toi tién hanh nghién
ctu nay nhdm danh gia vai trd cta dinh lvong
tin hiéu MRI 3.0T trong chan doan UTTTL.
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Il. DOl TWUONG VA PHUONG PHAP
1. Déi twong

Tién hanh nghién cru trén cac bénh nhan
(BN) c6 ndng dd PSA tang trong mau dwoc
chup MRI 3.0T tuyén tién liét tai Bénh vién Hivu
nghi Viét Blre tir thang 3/2023 dén 10/2023.

Tiéu chuén Iwa chon

Xét nghiém PSA toan phan > 4 ng/ml, siéu
am co béat thuwéng tuyén tién liét nhw clu trac
am thay dbi, tang kich thwéc, dwoc chup MRI
3.0T (v&i cac chudi xung T2, DWI va dwng ban
dd ADC), sau dé duogc sinh thiét tuyén tién liét
dwéi hwéng dan cla siéu am dwong truc trang.
Két qua Giadi phau bénh dwoc phan loai theo
diém Gleason.

Tiéu chuén loai trie

BN da dwoc phau thuat tuyén tién liét, anh
MRI 3.0T nhiéu khéng du tiéu chuadn chan
doan, hodc chup khéng dd cac chudi xung can
cho nghién ctru.
2. Phwong phéap

Thiét ké nghién cteru: mo ta cat ngang

Phwong tién nghién ctru: H6 so bénh an,
két qua xét nghiém PSA, may chup MRI 3.0T
(SIGNA Pioneer - GE Healthcare - My), hinh
anh MRI 3.0 tuyén tién liét trén hé théng lwu tri
hinh anh PACS (Infinitt - Han Quéc), két qua
gidi phau bénh sau sinh thiét dwgc phan loai
theo diém Gleason.

Cdc buworc tién hanh

(1) Tra ctru danh sach cac BN dwoc chup
MRI 3.0T tuyén tién liét, (2) tim qua sinh thiét
tuyén tién liét dwdi hwéng dan cla siéu am, (3)
tra hd so bénh an cac dac diém vé tudi, dau
hiéu 1dm sang, xét nghiém PSA, (4) xem lai
hinh anh MRI 3.0T cé day di cac chudi xung
can cho nghién ctru, (5) do dac tin hiéu trén
hinh &nh MRI 3.0T khong cho biét két qua giai
phau bénh, (6) thu thap sé lieu do dwoc trén
hinh anh MRI 3.0T.

Thong sé chubi xung nghién ciru: chudi
xung T2 (TR 2600ms, TE 170ms, d6 day
3mm, ma tran 288x288mm, trwong chup FOV
200x200mm), chudi xung DWI (TR 5500ms,
TE 80ms, d6 day 3mm, ma tran 160x160mm,
trwdng chup FOV 220x220 mm).

Céch do tin hiéu trén hinh dnh: dung cong cu
ROI (Region of Interest) do &nh trén hé thong
PACs. Chon lat cat c6 kich thuwéc tén thwong
I&n nhét. Do & ving ngoai vi va ving trung tam
riéng biét tai vi tri c6 tdn thwong nghi nge nhét,
dién tich vong do trung binh tir 4 - 6mm?2 (> 3
pixel). Dat ROl & phan md dac, can tranh cac
vung hoai t&, nang héa, xuét huyét, nhiéu anh.
Xac dinh céac gia tri dinh lwong cla tdn thuwong
(gbm: gia tri trung binh, thdp nhét, cao nhét).
Do 3 1an, Iy gia tri trung binh.

Cdc bién nghién ctru

- Théng tin chung vé déi twong nghién ctru
gdm tudi; thé tich tuyén tién liét (chiéu ngang x
chiéu sau x chiéu cao x 0,523);

-Binh lwong tin hiéu cia MRI 3.0T gém: vi
tri do (vung ngoai vi, vung trung tadm), gia tri
dinh lwong tin hiéu MRI 3.0T gdm T2 mean (gia
tri trung binh trén T2W), DWImean (gia tri trung
binh trén DWI), DWImax (gia tri I&6n nhét trén
DWI), ADCmean (gia tri trung binh trén ADC),
ADCmin (gia tri nhé nhét trén ADC).

-Két qua giai phau bénh sau sinh thiét
dU’(_)’C chiathanh 2 nhém: UTTTL (khi Gleason
> 6 diém) va khong UTTTL (Gleason < 6 diém).
Vi tri UTTTL sé dwoc xac dinh dwa trén vi tri
mau tén thwong dwoc 14y khi sinh thiét.

Théng ké va xi ly sé liéu: bang phan mém
SPSS 26.0.

3. Bao dirc nghién ctru

Nghién ctu nhdm muc tiéu nang cao kha
néng chan doan va diéu tri cho ngudi bénh.
Caéc sb liéu thu thap dwoc la khach quan. Quy
trinh nghién ctru khéng gay anh hwéng dén qua
trinh chan doan va diéu tri cho ngwdi bénh. Dé
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cwong nghién clru dwoc thdng qua Hoi ddng
xét duyét dé tai khoa hoc cong nghé cap co s&
tai Bénh vién Viét Blrc.

lll. KET QUA

1. Dac diém chung

Téng sb co6 84 BN du diéu kién tham gia
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nghién ctru bao gdm 45 BN 1a UTTTL va 39 BN
la khéng UTTTL.

- Tuéi: Tubi trung binh cGa cac BN trong
nghién ctu 1a 70,1 + 7,65 (tr 41 dén 82 tudi),
trong d6, tudi trung binh ctia nhém UTTTL 1a
72,2 + 6,6 tudi cao hon so v&i nhom khong
UTTTL 14 67,7 + 8,2 tudi (p < 0,01).

Khéng UTTTL

UTTTL

Két qua GPB
Biéu d6 1. Phan bé tuéi BN cua nhém UTTTL va khong UTTTL

- Dinh lwong tin hiéu trén MRI 3.0T:

O vung ngoai vi tuyén tién liét, gia tri dinh
lwong tin hiéu trén xung T2W va ban d6 ADC &
nhém UTTTL la thdp hon nhém khéng UTTTL
(T2mean: 274,7 + 69,30 vs 480,5 + 162,27,
ADCmean: 661,5 £+ 108,80 vs 1023,2 + 202,3
x10¢ mm?/s, ADCmin: 499,5 + 105,61 vs 848,9
+ 79,82 x10 mm?/s), trong khi tin hiéu trén
chudi xung DWI & nhém UTTTL lai cao hon
nhém khong UTTTL (DWImean: 314,6 + 94,58
vs 223,9 + 52,06 va DWImax: 364,9 + 110,10 vs
270,5 + 67,35), sy khac biét nay la c6 y nghia
théng ké (p < 0,01).

Twong tw, & ving trung tam, tin hiéu tén
thwong trén chudi xung T2W va ban dd ADC
cta nhém UTTTL la thdp hon so véi nhém
khéng UTTTL (T2mean: 284,2 + 74,89 vs 431,6
+ 112,15, ADCmean: 667,6 + 111,44 vs 1017,4
+ 108,88 x10* mm?/s, ADCmin: 512,9 + 105,49

vs 841,9 + 79,82 x10° mm?/s), nhwng tin hiéu
trén chudi xung DWI ctia nhém UTTTL lai cao
hon nhom khéng UTTTL (DWImean: 309,8 +
103,28 vs 203,4 + 33,29, DWImax: 362,1
121,07 vs 263,7 + 65,99), sw khac biét nay la
c6 y nghia théng ké (p < 0,01).

- Gia trj cda djnh lwong tin hiéu MRI 3.0T:

Puwong cong ROC (Receiver operating
characteristic) mo ta gia tri tién lwong kha nang
UTTTL vlng ngoai vi tuyén tién liét trén cac
chudi xung T2W, DWI va ban d6 ADC cta MRI
3.0 cho théy gia tri ADCmean c6 d6 chinh xac
cao nhét véi dién tich duéi duwdng cong AUC
0,948 (95%CI: 0,89 - 1,00) v&i d6 nhay 92,3%
va do dac hiéu 86,7% tai diém cat 776 x 10°
mm?/s. Tiép theo 1& ADCmin c6 AUC: 0,937 va
Sn 92,3%, Sp 93,3% tai cut-off: 659. Céac gia tri
T2mean, DWImean va DWImax c6 AUC twong
trng la 0,915; 0,791va 0,760.
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Bang 1. Pinh Iwong tin hiéu MRI 3.0T tién liét tuyén cia nhém UTTTL va khong UTTTL

Vi tri Chi sé UTTTL Khéng UTTTL p*
T2mean 274,7 + 69,30 480,5 + 162,27 <0,01
DWImean 314,6 £ 94,58 223,9 + 52,06 < 0,01
Ving ngoai vi DWImax 364,9 + 110,10 270,5+ 67,35 < 0,01
ADCmean 661,5 + 108,80 1023,2 + 202,3 < 0,01
ADCmin 499,5 + 105,61 848,9 + 79,82 < 0,01
T2mean 284,2 £ 74,89 431,6 + 112,15 < 0,01
DWImean 309,8 + 103,28 203,4 + 33,29 < 0,01
Ving trung tam DWImax 362,1 + 121,07 263,7 + 65,99 < 0,01
ADCmean 667,6 + 111,44 1017,4 + 108,88 <0,01
ADCmin 512,9 + 105,49 841,9+79,82 < 0,01

(*) Kiém dinh Mann-Whitney U

840. Tiép sau 1& ADCmin c6 AUC: 0,990 va
Sn 97,4%, Sp 97,8% tai cut-off: 717. Cac gia
tri T2mean, DWImean DWImax cé AUC twong
trng la 0,863; 0,817 va 0,743.

O vung trung tam, dwdng cong ROC ciling
cho thay gia tri ADCmean c6 d6 chinh xac cao
nhat véi AUC 0,991 (95%Cl: 0,979 - 1,000)
véi Sn 97,4% va Sp 95,6% tai diém cut-off

Bang 2. Gia tri cua dinh Iwong tin hiéu trén cong hwéng tir 3.0T tién liét tuyén

DPiém D6 Dddac  Diéntich 959
Vung do Chisé cat nhay  hiéu dwéi dwong R
Khoang tin cay
(cut-off) (%) (%) cong (AUC)
T2mean 349 82,1 86,7 0,915 0,858-0,972 <0,01
DWImean 283 57,8 89,7 0,791 0,696 - 0,887 <0,01
Vo
ung. . DWImax 325 60,0 89,7 0,760 0,657 -0,863 <0,01
ngoai vi
ADCmean 776 92,3 86,7 0,948 0,893-1,000 <0,01
ADCmin 659 92,3 93,3 0,937 0,874-0,999 <0,01
T2mean 369 74,4 91,1 0,863 0,782-0,944 <0,01
DWImean 260 66,7 94,9 0,817 0,724 -0,909 <0,01
Vo
Y9 DWimax 324 600 923 0,743 0,635-0,851 < 0,01
trung tdm
ADCmean 840 97,4 95,6 0,991 0,979-1,000 <0,01
ADCmin 717 97,4 97,8 0,990 0,975-1,000 <0,01
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Biéu dd 2. Puwong cong ROC biéu thi gia tri chdn doan ctia chi s6 DWImean, DWImax va
T2mean, ADCmean, ADCmin cta viing ngoai vi (NV) va vung trung tam (TT) tuyén tién liét
trén MRI 3.0T

IV. BAN LUAN

Coéng huwédng tr déng vai tro quan trong
trong phat hién UTTTL cling nhw mdc dé lan
rong cla ton thwong trén hinh anh. D6 nhay
clia cong hwdng tir trong tdm soat UTTTL dao
dong tlr 50% dén 80%.3 Tén thwong cla tuyén
tién liét trén hinh anh cong hwéng tir dwoc tap
hop va phan loai theo PI-RADS. Theo dé, cac
tdn thwong cé diém PI-RADS cao thi c6 nguy
co UTTTL cao hon.® Tuy vdy, phan loai theo
PI-RADS phu thuéc chld quan ngwoi doc nén
co6 sy sai léch, khdng chinh xac, khé phéan biét
tén thwong UTTTL ving chuyén tiép véi phi dai
lanh tinh.” Do vay, dinh lwgng tin hiéu MRI 3.0T
c6 db chinh xac va khach quan hon, giup phan
biét cac ton thwong ac tinh va lanh tinh khi khé
phan biét bang quan sat binh thwong.

Céc nghién ciru trudc day cho thay tin hiéu
trén T2W cla ving trung tam thuwong thap
hon so v&i vang ngoai vi.” Tin hiéu cda UTTTL
thwong thap hon so véi nhu mé tuyén lanh &
vung ngoai vi trén T2W, nén hinh anh T2W c6
thé dung dé phan biét UTTTL ving ngoai vi.t
Do dac diém mé hoc vung trung tam bao gébm
cac loai m6 dém va mo tuyén xen ké nén co tin

hiéu hdn hop trén hinh &nh T2W. Bén canh do,
céac tén thwong lanh tinh ciing hay gép & ving
nay nhw nbt tdng san lanh tinh, viém man tinh,
viing xo' co' gay khé khan cho viéc phat hién tén
thwong UTTTL & vung nay.®

Trén hinh anh T2W, nghién ctru cho thay
c6 s khac biét tin hiéu nhém UTTTL va khong
UTTTL & ca vung ngoai vi va trung tam. Nhém
UTTTL ludn cé tin hiéu trung binh th4p hon so
v&i nhém khéng UTTTL & ca vung ngoai vi va
vung trung tdm (p < 0,01). Bén canh do, kha
nang dw doan UTTTL dwa trén dinh lwgng tin
hiéu T2W cho tén thwong ca ving ngoai vi (Sn
82,1% Sp 86,1%) va vung trung tdm (Sn 74,4%
va Sp 91,1%) la rat dang tin cay.

Chubi xung DWI thwong dwoc ap dung
trong phat hién UTTTL. Cac mdé coé mat do té
bao cao nhw UTTTL sé& tang mat do té bao lam
mat cac ciu truc tuyén binh thwong va gidm
khoang tréng ngoai té bao lam han ché chuyén
doéng ctia phan tir nwdc trong khéi u do do tang
tin hiéu trén DWI va gidm tin hiéu trén ban dd
ADC.

Nghién ciru cho thay gia tri DWImean va
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DWImax la tin cay trong dw bao kha nang
UTTTL & ca vung ngoai vi va trung tam. Trén
xung DWI, tin hiéu cia nhém UTTTL ludn
cao hon so v&i nhém lanh tinh. Gia tri dw béo
UTTTL vung ngoai vi ciia DWImean va DWImax
c6 dién tich dwéi dwdng cong AUC: 0,791 va
0,760 v&i do nhay 57,8% - 60% va do dac hiéu
89,7%. O vung chuyén tiép, gia tri DWImean
va DWImax ciling c6 sy khac biét trong nhém
UTTTL va khéng UTTTL. Gia tri do dwgc cho
thdy DWImean va DWImax c6 kha nang dw
doan UTTTL vung trung tdm v&i AUC la 0,817
va 0,743 voi dd nhay la 60%-66,7% va d dac
hiéu 1a 92,3% - 94,9%. Diéu do cho thay, dinh
lwong tin hiéu sé gitp phat hién UTTTL tét hon
ddi voi cac trvdng hop khé danh gia bang quan
sat binh thwong nhw tén thwong cé kich thuéc
nhd, chénh léch tin hiéu la khéng dién hinh.
Mac du, gia tri ADCmean cho thdy c6 sw
twong quan v&i bac cta khéi UTTTL, mic dd
ac tinh, giai doan bénh hoc va phan biét ung
thw nguy co' cao va thap. Tuy nhién, cac nghién
cu trwdc day van khé khan trong viéc phan
biét cac tén thwong nhw ung thw ving trung
tdm véi phi dai lanh tinh hay ung thw vung
ngoai vi v&i viém tuyén tién liét.” Nghién ciru
clia Lucarelli NM va cho thdy gia tri ADC c6 thé
gitip phan biét UTTTL va tén thwong lanh tinh.
Gia tri ADC la thap hon & céac tén thuong PI-
RADS 4 va 5 so v6i loai PI-RADS 3." Nghién
ctru cla Lé Van Khoi cho thay gia tri ADC trung
binh ctia UTTTL |a thdp hon khéng UTTTL lan
lwot la 829,2 + 119,2 va 544,6 + 102,7 x 10°
mm?/s (p < 0,05). Trén dwdng cong ROC, vé&i
ngwdng ADC la 633 x 10°® mm?%s cho phép
phan biét tén thwong UTTTL va khéng UTTTL
€6 d6 nhay 82,6%, d0 dac hiéu 94,4%, d6 chinh
xac 96%." Chuang t6i thay c6 sw khac nhau vé
gia tri ADCmean va ADCmin ctia nhom UTTTL
va khong UTTTL, trong do, gia tri cia nhom
UTTTL 14 luén thdp hon & ca ving ngoai vi va

vung trung tdm. Bén canh do, gia tri dw doan
kha nang UTTTL ciia ADCmean va ADCmin
& vung ngoai vi c6 AUC 0,948 va 0,937 va &
vung trung tdm 0,991 va 0,990 la rat cao voi
d6 nhay 92% - 97% va do dac hiéu la 86% -
98%. Nhuw vay, cung v&i gia trj cta tin hiéu DWI
thi dinh lwgng gia tri ADC ciling cho kha nang
dy doan UTTTL tin cdy khéng nhirng chi vung
ngoai vi ma con ca vung trung tam. Didu nay sé
gitp cho céac bac si tw tin hon trong chan doan
UTTTL ddi v&i cac trwdng hop hinh anh khong
dién hinh hay cac diu hiéu hinh anh thuéng
quy khong thé phan biét dwoc.

Nghién cru nay con c6 mét sd han ché. Thir
nhéat, két qua gidi phau bénh chi dwa vao cac
trwdng hop dwoc sinh thiét tuyén tién liét nén
c6 thé bd sét tdn thwong ac tinh trong truong
hop két qua sinh thiét 1a am tinh gid. Th hai,
xac dinh vi tri do dac tin hi€u con phu thudc vao
chd quan ctia nguoi doc nén cé thé nham véi
céac tén thwong lanh tinh.

V. KET LUAN

Dinh lwong tin hiéu MRI 3.0T tuyén tién liét
gop vai trd quan trong trong chan doan ung thw
tuyén tién liét. Cac gia tri do dwoc trén xung
T2W (T2mean), DWI (DWImean, DWImax) va
ban d6 ADC (ADCmean, ADCmin) cho thdy c6
kha nang dw doan ung thw UTTTL v&i d6 nhay
va do dac hiéu rat cao.
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Summary

THE VALUE OF QUANTITATIVE 3.0T MRI SIGNAL IN DIAGNOSING
PROTATE CANCER

This cross-sectional descriptive study based on quantitative signal intensity on 3-tesla magnetic
resonance imaging (3.0T MRI) was conducted to differentiate prostate cancer (PCa) and non prostate
cancer (NPCa) lesions. The study involved 84 patients (PTs) with PSA > 4 ng/ml who underwent
3.0T MRI and transrectal ultrasound-guided prostate biopsy with histopathological results from
January to October 2023 at Viet Duc Hospital. The histopathological result was defined as PCa
when Gleason score was = 6. The location of PCa was determined based on anatomical zones
corresponding to 2 regions on 3.0T MRI (peripheral or central zone). The results showed the mean
age was 70.1 = 7.65 years (ranging from 41 to 82 years), PCa group was 72.6 + 6.6 years, and
NPCa group was 67.7 = 8.2 years (p < 0.01). Considering lesions in both peripheral and central
zones, the signal intensity indices of PCa were consistently lower than the benign group on T2-
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weighted images (T2W mean), apparent diffusion coefficient (ADC mean and ADC min), while
indices on diffusion-weighted imaging (DWI mean and DWI max) were higher (p < 0.01). Moreover,
the ROC curve demonstrated that ADC mean was the most accurate in diagnosing PCa with an
area under the curve (AUC) of 0.948, sensitivity (Sn) of 92.3%, and specificity (Sp) of 86.7% in the
peripheral zone and AUC of 0.991 in the central zone with Sn 97.4% and Sn 86.7%. Additionally,
ADC min, T2 mean, DWI mean, DWI max also had high diagnostic value in detecting PCa.

Keywords: Magnetic Resonance Imaging, 3.0T MRI, prostate cancer, PI-RADS.
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