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GIA TRI TIN HIEU T2W CHUAN HOA VA THONG SO HISTOGRAM
TREN CONG HUONG TU 3.0 TESLA TRONG CHAN POAN
UNG THU TUYEN TIEN LIET
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Tém tit

Muc tiéu: Xac dinh gia tri cua tin hiéu T2W chuan héa (normalized T2-
weighted - nT2W) va thong s6 histogram trén cOng hu:("rng tur (magnetic resonance
imagin - MRI) 3.0T trong chin doan ung thu tuyen tién liét (UTTTL).
Phwong phdp nghién ciru: Nghién ctru hdi ctru, mo ta cat ngang co so sanh trén
hinh &nh MRI 3.0T cua 139 bénh nhan (BN) nghi ngd UTTTL, do tin hi¢u T2W,
cac thong s6 T2W histogram: Gia trj trung binh (mean), trung vi (median), 6 1éch
chuén (SD), gi4 tri lén nhit (max), gia tri nho nhat (min), d6 1éch (skewness), do
nhon (kurtosis), @ hon loan (entropy), d6 phan tan (variance). Tin hiéu nT2W la
ty 1€ tin hiéu T2W trung binh (T2Wmean) v6i co bit trong, so sinh nhém UTTTL
(Gleason > 6) v6i khong UTTTL (Gleason < 6). Két qud: Vung ngoai vi: Ton
thuong UTTTL thap hon so véi khong ung thu vé gia tri nT2W (3,49 + 0,55 va
4,99 + 1,43) va mot ) thong s6 T2W histogram (mean, median, min, entropy).
Ving chuyén tiép: Ton thuong UTTTL thap hon khong ung thu vé gia tri nT2W
(3,47 £ 0,50 va 4,97 + 0,89) va mot sb thong sb histogram (mean, median, min,
max, skewness, kurtosis) v6i p < 0,001. Puong cong ROC cho thiy nT2W dang
tin cay nhat dé chan doan UTTTL & vang ngoai vi (AUC = 0,947; cut-off: 4,0; do
nhay: 89,1%; do dic hiéu: 96,2%) va vung chuyén tiép (AUC = 0,945; cut-off:
4,09; do nhay: 94,4%; do dac hi¢u: 82,0%). Két ludgn: Tin hi¢u nT2W trén MRI
3.0T dang tin cdy nhat trong chan doan UTTTL. Cac thong s6 T2W histogram nhur
min, mean, median va entropy vung ngoai vi hay min, mean, median, skewness,
kurtosis viing chuyén tiép co gia tri bd sung trong chan doan.

Tir khoa: Ung thu tuyén tién liét; MRI da thong s6; T2W chuan hoa;
Thong s histogram; 3.0 Tesla.
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VALUE OF NORMALIZED T2W SIGNAL
AND HISTOGRAM-BASED TEXTURE PARAMETERS
ON 3.0-TESLA MRI FOR DIAGNOSING PROSTATE CANCER

Abstract

Objectives: To identify the value of normalized T2-weighted (nT2W) signal
intensity and histogram-based texture parameters on 3.0T MRI in the diagnosis of
prostate cancer. Methods: A retrospective, cross-sectional descriptive study
comparing 3.0T MRI of 139 patients with suspected prostate cancer. T2W signal
intensity and histogram parameters, including mean, median, standard deviation,
maximum, minimum, skewness, kurtosis, entropy, and variance, were measured.
The nT2W signal was calculated as the ratio of the mean T2W signal intensity to
that of the internal obturator muscle. Data were compared between the prostate
cancer group (Gleason > 6) and the non-cancer group (Gleason < 6). Results:
Peripheral zone: Prostate cancer lesions showed significantly lower values than
non-cancer lesions for nT2W (3.49 + 0.55 vs. 4.99 &+ 1.43) and several histogram
parameters (mean, median, minimum, entropy). Transition zone: Prostate cancer
lesions had lower values than non-cancer for nT2W (3.47 £+ 0.50 vs. 4.97 £ 0.89)
and several histogram features (mean, median, minimum, maximum, skewness,
kurtosis), with p < 0.001. ROC curve analysis showed that normalized T2W was
the most reliable parameter for diagnosing prostate cancer in the peripheral zone
(AUC: 0.947; cut-off: 4.0; sensitivity: 89.1%; specificity: 96.2%) and in the
transition zone (AUC: 0.945; cut-off: 4.09; sensitivity: 94.4%; specificity: 82.0%).
Conclusion: The nT2W signal on 3.0T MRI is the most reliable marker for
diagnosing prostate cancer. Histogram parameters such as minimum, mean,
median, and entropy in the peripheral zone, as well as minimum, mean, median,
skewness, and kurtosis in the transition zone, provide valuable additional
diagnostic information.

Keywords: Prostate cancer; Multiparametric MRI; Normalized T2W;
Histogram parameter; 3.0 Tesla.

PAT VAN PE dung rong rai trong phan loai hinh anh

Ung thu tuyén tién liét 1a bénh Iy phé  MPMRI, tuy nhién phan loai PIRADS
bién ¢ nam gidi, voi ty 1¢ mac va to con mang tinh dinh tinh va phu thudc
vong theo Globocan (2022) lan luot la  vao kinh nghiém cia ngudi doc [1].
14,2% va 7,3%. MRI da théng s6 (mpMRI) MRI dinh luong tin hiéu trén mpMRI da
kém thang diém PIRADS di duoc tng  duoc nghién ctru va gilip cai thién hiéu
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qua chan doan [2]. Hinh anh T2W trén
mpMRI c6 do phan giai cao, co gia tri
phan biét cac ciu tric giai phau va phat
hién ton thwong. Tuy nhién, tin hiéu
T2W don thuan thay d6i phu thudc
cuong do tu truong, loai coils, do
khuéch dai tin hiéu,... Vi vay, dinh
lwong T2W thuong duoc chuan hoa voi
tin hiéu cac mo tham chiéu, trong d6 co
bit trong, co nang hau mon thuong dugc
Iira chon [3]. Bén canh d6, cac thong sd
két cau trén biéu do histogram cua anh
T2W ciing dugc nghién ctu dé chan
doan UTTTL.

Tai Viét Nam, van chua c6 nhiéu
nghién ctru nhan manh vao vai tro ctia
dinh luong tin hi¢u T2W [4, 5]. Vi vay,
chung t6i tién hanh nghién ctu nay
nham: Nghién ciru gid tri cia tin hiéu
nT2W va mét s6 théng sé histogram
trong chan dodn UTTTL.

POI TUQNG VA PHUONG PHAP
NGHIEN CUU

1. P6i twong nghién ciu

Go6m hinh anh chup MRI 3.0T ctia 139
BN nghi ngd UTTTL tai Bénh vién Hitu
nghi Viét Buc tir thang 01/2023 - 6/2025
c6 két qua giai phau bénh duoc chia 1am
2 nhém: UTTTL va khong UTTTL.

* Tiéu chudan lya chon: Ton thuong
tuyén tién liét trén chup MRI 3.0T da
thong s6 duoc phan loai PIRAD > 3;
duge sinh thiét hodc phéu thuat tuyén

tién liét; c6 két qua giai phdu bénh phan
loai theo Gleason véi1 khi Gleason > 6
duogc coi la UTTTL.

* Tiéu chuan loai trir: Can thi¢p
tuyén tién liét nhu sinh thiét, nit mach,
phau thuat trude khi chup MRI < 3
thang; hinh anh MRI 3.0T khong du
chat luong dé danh gia; khong chup du
cac chudi xung mpMRI; ho so bénh an
khong du thong tin cho nghién ctru.

2. Phuwong phap nghién ctru

* Thiét ké nghién ciru: Nghién ciru
mo ta cit ngang, co so sanh, sb lidu
duoc hoi ctru tir ho so, hé thong luu trix
hinh anh Pacs.

* Phurong tién nghién curu: May MRI
3.0 Tesla (SIGNATM 3.0T MRI, GE
Healthcare) tai Bénh vién Hiru nghi
Viét Duc; hé théng Ivu trir hinh anh
Pacs; phan mém do dac The Medical
Imaging Interaction Toolkit (MITK
Workbench v2022.10, Division of
Medical Image Computing, German
Cancer Research Center); két qua giai
phau bénh; hd so bénh an caa BN.

* Quy trinh nghién cuu: (1) Tra ciu
cac BN dugc chup MRI 3.0T tuyén tién
li¢t; (2) Chon loc BN ¢6 hinh anh MRI
thoa man tiéu chuan lva chon; (3) Tra
ctru hd so bénh 4n dé thu thap cac thong
tin vé 14m sang, xét nghiém, két qua giai
phﬁu bénh; (4) Bo dac ban ty dong tin
hiéu trén MRI bang phan mém MITK;
(5) Thu thap va xtr Iy s6 liéu.
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* Xur Iy va phan tich hinh anh: Gia tri
VOI (volum of interest) dugc do dac trén
phan mém MITK: Dt ROI (region of
interest) bao phu toan bo ton thuong
trén cac lat cat chira ton thuong ctia T2W
va ghi nhan gia tri ctia biéu dd histogram
bao gdm mean, median, SD, max - min,
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kurtosis, skewness, entropy, variance.
Co bit trong 14 mo6 tham chiéu duoc do
v6i 3 ROI mdi bén, mdi ROI dién tich
khoang 0,1cm?, chon phén trung tim va
dong nhét cla co va ldy gia tri trung
binh. nT2W duogc tinh: nSImean =
SImean (ton thuong)/ SImean (co bit).

400
Gray value

Hinh 1. Minh hoa cach do ton thuong va biéu db histogram trén T2W.
A, B: Hinh T2W cat ngang, ROI duoc do vio toan bo ton thuong (mau do);
C: Biéu d6 histogram T2W cua toan bo ton thuong trén phan mém MITK.

* Bién s6 nghién ciru: Tudi, vi tri ton
thuong, nT2W va cac thong sé dinh luong
trén biéu do histogram duogc so sanh theo
hai nhom UTTTL va khong UTTTL

* Xur Iy s6 liéu: Bang phan mém
SPSS 20.0. Tinh ty 1& phan tram d6i véi
cac bién dinh tinh, gia tri trung vi, trung
binh va do léch chuan véi cac bién dinh
lugng; so sanh gia tri trung binh béng T-
test, Man-Withney U test. Phan tich
ROC, tinh todan AUC va chon gia tri
ngudng duya trén chi s Youden.
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3. Pao dirc nghién ciru

Nghién ctu dugc thuc hién theo
ding quy dinh ctia Bénh vién Hiru nghi
Viét Ptrc, nham nang cao kha ning
chan doan va diéu trj cho nguoi bénh.
S6 liéu khach quan, quy trinh nghién
ctru khong gay anh huong dén qua trinh
chan doan va diéu trj cho nguoi bénh.
Sé liéu nghién ctru dugc Bénh vién Hiru
nghi Viét Puc cho phép st dung va
cong bd. Nhom tac gia cam két khong
c6 xung dot loi ich trong nghién curu.
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KET QUA NGHIEN CUU
Nghién ctru dugc thyc hi¢n trén 139 BN, trong d6 ¢6 66 BN UTTTL va 73 BN

khong UTTTL.

1. Tubi

Tubi trung binh ctia nghién ciru 13 69,4 + 8,6. Nhém UTTTL va khong UTTTL
lan luot 1 70,8 £ 7,3 va 68,2 + 9,6 tudi, sy khac biét khong c6 y nghia thong ké.

2. Pic diém tin hiéu nT2W va thong so6 histogram trén MRI 3.0T

Bang 1. Tin hiéu nT2W va thong sb histogram cua ton thuong

theo hai nhém UTTTL va khong UTTTL.

Vi tri Chi sb UTTTL Khong UTTTL p*
nT2W 3,49 £ 0,55 4,99 £ 1,43 <0,001
Mean 334,9 + 80,1 428,7 + 150,5 0,001
Median 332,5+ 81,2 423,4+150,4 0,001
SD 74,0 +£21,1 69,9 £22.4 0,357
Viung Max 784,6 + 299,2 710,5 £221,0 0,345
ngoai vi Min 102,4 £ 69,5 230,3 +143,8 <0,001
Skewness 0,53 +£0,79 0,29 £0,43 0,478
Kurtosis 5,51+ 5,67 3,66 + 1,24 0,12
Entropy 5,49+ 0,36 5,78+ 0,34 <0,001
Variance 5888,5 +£3693,6 5396,4+3592,9 0,439
nT2W 3,47+ 0,50 4,97 + 0,89 <0,001
Mean 332,3+ 74,6 425,5+73,2 <0,001
Median 329,8 £75,3 417,4+72,7 <0,001
SD 70,8 £21,8 78,8+ 17,4 0,006
Vung Max 747,9 £295,1 891,8 +£244,3 0,001
chuyén tiép  Min 99,9 £+ 59,9 215,9+£295,1  <0,001
Skewness 0,44+ 0,76 0,95+ 0,67 <0,001
Kurtosis 5,08 £5,30 6,45 + 4,32 < 0,001
Entropy 5,51 +0,38 5,49 £ 0,40 0,808
Variance 5527,8 +3694,9 6533,4 +£2952,1 0,06

(* Mann-Whitney U test)
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Dbi véi ving ngoai vi, tin hiéu nT2W cia ton thuong UTTTL thap hon dang ké
so v6i khong UTTTL, sy khac biét ¢6 ¥ nghia thong ké (p < 0,001). V& thong s6
histogram trén T2W, mean, median, min, entropy & ton thuong UTTTL déu thép
hon dang ké so véi khong UTTTL, sy khac biét c6 y nghia thong ké (p < 0,001).

To6n thuong ving chuyén tiép cling cho thay sy khac biét ¢ y nghia thong keé
cta tin hiéu nT2W ¢ nhém UTTTL va khong UTTTL (p < 0,001). Céc thong s6
histogram nhu mean, median, SD, max - min, skewness va kurtosis ¢ nhom
UTTTL déu thip hon nhém khong UTTTL (p < 0,05).

3. Gia tri chian do4n ciia cac thong so dinh lwong trén MRI 3.0T

Bang 2. Gi4 tri chan doan UTTTL cua tin hi¢u nT2W

va thong s6 histogram trén MRI 3.0T.

Vung Thong s6 AUC biém Do D@, ?éc Chiso
cut-off nhay hi¢u Youden

nT2W 0,947 4,0 89,1%  96,2% 0,853

T2Wmean 0,748 3169  52,2% 92,3% 0,445

Ngoai vi T2Wmedian 0,738 3273 56,5% 84,6% 0,411
T2Wmin 0,855 127,5  73,9% 88,5% 0,624
T2Wentropy 0,765 5,71 71,7%  73,1% 0,448

nT2W 0,945 4,09 94,4%  82,0% 0,764

T2Wmean 0,845 379,25 83,3% 78,0% 0,613

T2Wmedian 0,833 370,59 79,6% 78,0% 0,576

Chuyén tiép T2Wmax 0,697 719  64,8% 72,0% 0,368
T2Wmin 0,910 126,5  74,1% 96,0% 0,701
T2Wskewness 0,754 0,34 64,8%  82,0% 0,468
T2Wkurtosis 0,702 3,765  68,5% 72,0% 0,405
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Biéu dd 1. Puong cong ROC: Gia trj chan doan UTTTL cua tin hiéu nT2W
va thong s histogram ctia ton thuong ving ngoai vi va viing chuyén tiép.

DPuong cong ROC cho thy tin hiéu chuin héa 1a théng s c6 ¥ nghia nhit trong
chan doan UTTTL ca & ving ngoai vi va chuyén tiép vdi AUC lan luot 1 0,947
va 0,945. Vung ngoai vi, diém cut-off cho chan doan 14 4,0 cho do nhay va dg dac
hiéu 1an luot 13 89,1% va 96,2%. Viung chuyén tiép, diém cut-off chan doan 13 4,09
v6i d0 nhay va do dac hiéu 1an luot 13 94,4% va 82%.

O ving ngoai vi, ngoai tin hiéu chuin hoa, T2Wmin c6 gia tri chan doan twong
dbi tot véi AUC: 0,855, diém cut-off 127,5 voi do nhay 73,9% va do dic hiéu
88,5%. Cac thong s6 khac c6 AUC < 0,8 cho thdy it hiéu qua hon trong chan doan.

O viung chuyén tiép, bén canh tin hiéu chuin hoa, T2Wmin, T2Wmean va
T2Wmedian cho thiy hiéu qua chan doan kha t6t (AUC > 0,8). Céc thong s con
lai mang lai hiéu qua chan doan khéong cao (AUC < 0,8).

Hinh 2. T6n thuong UTTTL ving ngoai vi bén phai.
(A, B, C) Hinh anh mpMRI phéan loai PIRADS;
(D) Biéu dd histogram trén T2W cua ton thuong.
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BAN LUAN

Nghién ciru ciia ching t6i cho thay
t6n thwong UTTTL c¢6 nT2W thap hon
so vo1 khong UTTTL & vung ngoai vi
(3,49 = 0,55 so véi 4,99 + 143;
p <0,001) va viing chuyén tiép (3,47 +
0,50 so voi 4,97 + 0,89; p < 0,001),
tuong tu cac nghién ctu khéc [2, 3].
Nguyén nhan 13 do ciu tric mo hoc gidu
té bao cua ton thuong UTTTL dan dén
tin hiéu T2W thap hon dang ké. Tuy
nhién, gia tri nT2W ctia nhom UTTTL
trong nghién ctru cia ching to1 c6 su
khéc biét voi nghién cuu cua Elif Peker
va CS [2] (nT2W la 3,2), diéu nay c6
thé do phwong phap do dac, lwa chon
m6 tham chiéu khéc biét.

O ving ngoai vi, cac thong sb T2W
histogram nhu mean, median, min,
entropy cho thdy xu thé thap hon &
nhém UTTTL so véi khong UTTTL.
Piéu nay twong ty nhu nghién ctru cta
Pengyi Xing va CS [6]. Gia trl mean,
median, min thip hon dai dién cho ving
giau té bao 4c tinh hodc do mé hoc cao
hon, trong khi entropy thdp hon cho thiy
UTTTL c6 céu tric md hoc dong nhat
hon so véi cac ton thuong lanh tinh.

O vung chuyén tiép, entropy khong
c6 su khéc biét c6 ¥ nghia gitta UTTTL
va khong UTTTL, trong khi skewness
va kurtosis & nhom UTTTL thap hon
nhom lanh tinh, diéu nay khac biét voi
nghién ctru cua Halil va CS khi skewness
va kurtosis cao hon & nhom UTTTL;
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mot s6 nghién ctu khac ciing chi ra
skewness va kurtosis c6 y nghia khong
rd rang trong nghién ctru y hoc cling
nhu c6 gia trj thay d6i tuy timg nghién
ctu [7, 8].

Phan tich ROC cho thdy tin hiéu
nT2W la thong s6 co gia tri nhat trong
chan doan UTTTL véi AUC & ving
ngoai vi va chuyén tiép lan luot 12 0,947
va 0,945, cao hon dang ké viéc chi st
dung truc tiép tin hi€u mean voi
AUC lan lugt 1a 0,748 va 0,845. Diéu
nay tuong tu voi nghién ciu cua
Mohammed va CS, kha niang chan doan
UTTTL tang 1én khi st dung nT2W so
v6i T2Wmean, véi AUC lan luot 1a 0,83
so voi 0,77 ¢ ngoai vi va 0,743 so voi
0,678 & vung chuyén tiép [3]. Po nhay
va d¢ ddc hiéu cho chan doan ctia nT2W
tai gia tri cut-off 1a 89,1% va 96,2%
(ngoai vi) va 94,4% va 82% (chuyén
tiép). Céc thong sb histogram ciing cho
thdy gia tri chan doan ¢ mtrc do tir kha
dén tét (AUC = 0,7 - 0,9). Trong do
T2Wmin cho gia tri chan doan t6t voi
AUC lan luot 13 0,855 va 0,910 & ving
ngoai vi va chuyén tiép. Entropy c6 gia tri
b6 sung cho UTTTL ngoai vi voi AUC
0,765, twong tu cac nghién ctru khac [6, 7].
Trai lai, gia tri cua skewness va kurtosis
can duge danh gia thém do tinh c6 sy
khac biét gitra cac nghién cuu [6 - §].

Nghién ctru con mot sb han ché nhu
c& mau chua du 16n, két qua giai phau
bénh sau sinh thiét c6 nguy co am tinh
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gia, chura phan tich sau cac dic diém tin
hiéu nhiéu cua hinh anh ton thuwong
cling nhu mé tham chiéu. Diéu nay c6
thé gop phan tao ra sai s6 ctia nghién ciru.

KET LUAN

T2W 1a chudi xung thuong quy va
quan trong cua mpMRI. Dinh lugng tin
hiéu trén T2W gop phan hd trg chin
doan tét UTTTL, trong d6 tin hiéu
nT2W 1a thong s6 co gia tri chan doan
rat tot véi AUC lan luot 14 0,947 & vang
ngoai vi va 0,945 & vung chuyén tiép.
Thong s6 T2W histogram nhu min,
mean, median, entropy cta ton thuong
vung ngoai vi va min, mean, median,
skewness, kurtosis cua tén thuong ving
chuyén tiép ciing cho gia tri chan doan
kha t6t (AUC = 0,7 - 0,9).

Loi cam on: Nhém nghién ctru chan
thanh cam on cac can bg, nhan vién y té
tai Trung tim Chan doan hinh anh,
Bénh vién Hiru nghi Viét Puc da ho tro
chung t61 hoan thanh nghién ctru.
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