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ABSTRACT

Objective: Develop a prostate cancer diagnostic tree model based on data in men over 50 years
old with indications for biopsy to diagnose prostate cancer at Hoa Hao General Clinic from
2020 to 2023.

Methods: A cross-sectional study was conducted at the MEDIC Medical Center from 2020 to
2023. Retrospective records of men >50 with lower urinary tract symptoms and biopsy
indications were analyzed. Patients who were indicated for biopsy due to suspected PCa via
digital rectal examination (DRE) or tPSA>4ng/ml according to Vietnam Ministry of Health
guidelines were selected, excluding cases with concurrent other cancers.

Results: The diagnostic tree based on tPSA, DRE, TRUS achieved stable performance on both
training and internal validation sets with sensitivity over 90%, specificity over 70%, positive
predictive value over 70%, negative predictive value over 95%, and accuracy over 80%.

Conclusion: The developed diagnostic tree ensures reliability and practical applicability in
clinical settings. Furthermore, TRUS makes a greater contribution than MRI in the diagnostic
tree of PCa, and the simultaneous use of TRUS and MRI may not be necessary.
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TOM TAT
Muc tiéu: Phat trién mo hinh cay chan doan ung thu tién ligt tuyén dya trén dir liéu 6 nam gidi

tir trén 50 tudi c6 chi dinh sinh thiét chan doan ung thu tién liét tuyén tai Phong kham da khoa
Hoa Hao tir 2020 dén 2023.

Poi tuwgng va phuong phap nghién ciru: Nghién ctru cét ngang thyc hién tai Trung tam Y
Khoa MEDIC tir 2020 dén 2023. Nghién ctru h01 ctru hd so bénh 4n nam gidi >50 tudi co triéu
chiing dudng tiéu dudi duge chi dinh sinh thiét. Chon vao bénh nhén c6 chi dinh sinh thiét lan
dau do ngh1 ngd UTTTL qua kham tryc trang (DRE) hozic tPSA>4ng/ml theo huéng dan ctia Bo
Y té 1 va loai ra cac trudng hop c6 ung thu khac kém theo.

Két qua Cay chan doan dua trén tPSA, DRE, TRUS dat gla trj 6n dinh trén mau huan 1uyen
1An noi kiém véi do nhay trén 90%, do dic higu trén 70%, gié tri tién doan dwong trén 70%, gia
tri tién doan am trén 95%, d chinh xac dat trén 80%.

K&t luain: Cay chan doan phat trién trong nghlen ctru dam bao gia tri va dé ap dung tryc quan
trén 1Am sang Ngoai ra, TRUS c6 dong gop nhiéu hon so v6i MRI trong mo hinh chan doan
UTTTL va viéc sir dung dong thdi TRUS va MRI c¢6 thé khong can thiét.

Tir khéa: Cay phan loai va hoi quy, chan doan, ung thu, tuyén tién liét, MEDIC.

1. PAT VAN PE trién chdm hodc chan doan loai trir [3].

Tai Viét Nam céac phuong phap sang loc, chan doan ung
thu tuyen tién li¢t (UTTTL) nhu khang nguyén dac hi¢u
clia tién liét tuyén (PSA — Prostatic Specific Antigen),

tham kham qua nga truc trang (DRE — Digital Rectal
Exam), siéu am qua nga tryc trang (TRUS — Transrectal
ultrasound) va sinh thiét duoc str dung pho bién dé chan
doan UTTTL [1,2]. Chup cong huong tir da tham s
(MRI) 1a mt phat trién moi gan day ap dung nhu mot
xét nghiém phan loai sau PSA hoac xét nghlem dau an
sinh hoc khac. MRI giup cii thién d§ chinh xac chan
doan khi giup phan biét ung thu tién trién, ung thu tién

*Téac gia lién hé

Email: Drcuongmedic@gmail.com

Dién thoai: (+84) 983988622
https://doi.org/10.52163/yhc.v65iCD8.1474

186

Phuong phap chan doan UTTTL c6 nhiéu tiém nang 1a
két hop cac thong tin lam sang, gan lam sang dé danh
giad nguy co mac. Voi sy phat tri€n cta cong ngh¢ viéc
két hop thong tin lam sang, can lam sang con duge hd
trg manh mé boi cac thudt toan may tinh. Mot sb thuat
toan da duoc su dung de sang loc va chan doan UTTTL
g6m hdi quy logistic, cdy chan doan va hoi quy (CART -
Classification and regression tree), mang ludi than kinh
nhan tao (ANN - Artificial neural networks), riing ngau
nhién hoa (RF - Random forests), may vector ho tro
(SVM - Support vector machines), may tang do doc
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(GBM - Gradient boostlng machines). CART 1a mot
cong cu dua trén tiép can cay chan doan co dién cho
phép béc si dp dung truc tiép tiung budce chan doan theo
cach truc quan, d& 4p dung. Cay chin dodn cling la cong
cu dugc hudng dan trong quy trinh chan doan UTTTL
cua Hiép hoi Ung thu Hoa ky [4] (ASC — American
Cancer Soc1ety) va Viét Nam [2]. Bén canh do, cay chan
doan cling ¢ thé tich hop vao cac chuong trinh phan
mem chan doén ty dong. Nhu Vay, cdy chan doan la mot
tiép can tiém nang dé phat trién cac mo hinh chan doan
UTTTL 4p dung tryc quan trong bdi canh hién tai ciing
nhu tu dong hoa trong tuong lai.

Trung tdm Y khoa MEDIC la trung tam y khoa tu nhan
hang dau tai TPHCM, Viét Nam. Hién nay, MEDIC
cling ap dung céc triéu chung 1am sang, can lam sang
trén dé gioi thiéu sinh thiét nham chan doén xac dinh
UTTTL. Nghién ctru ndy nham phét trién mé hinh cay
chan dodn UTTTL dya trén dir li€u ¢ nam gidi tur trén 50
tudi ¢6 chi dinh sinh thiét chan doan UTTTL tai Trung
tam Y Khoa MEDIC tir 2020 dén 2023.

2. POI TUQNG VA PHUONG PHAPNGHIEN CUU
2.1. Thiét ké, thoi gian va dia diém nghién ctru

Nghién ciru cit ngang dugc thye hién tai Trung tam Y
khoa MEDIC, thanh phé H Chi Minh tir thang 1 ndm
2020 dén thang 4 nam 2023.

2.2. Pbi twong va tiéu chi chon lya

Nghién ciru héi ciru nhimng hd so bénh an ctia nam gioi
>50 tudi c6 triéu chimg duong tiéu dudi duoc chi dinh
sinh thiét. Bénh nhén chi dinh sinh thiét 1an dau do nghi
ngo UTTTL thong qua kham DRE hodc tPSA>4ng/ml
theo huéng dan cua Bo Y té [1]. Nhitng ho so cho thy
bénh nhan c6 ung thu khac kém theo dugc loai ra khoi
nghién ctu.

2.3. C& miu

C& mau t6i thiéu can cho nghién ctru dugc wdc tinh dy
trén cong thirc ude lugng do dac hiéu voi cac tham s0
sai larn loai 1 1a 0,05, d§ dac hiu wdc tinh 1a 61,5%5,
sal 5O ude tinh 5%, ti 1€ bénh trong dan 5O 12 3%6. Co
mau tdi thiéu duogc xac dinh 1a 376 ho so. Thuc té,
nghién ciru da hdi ctru duoc 630 bénh an co két qua sinh
thiét TTL. Trong d6 c6 40 bénh 4n bj loai do c6 ung
thu khac kém theo. Con lai 590 bénh &n dugc phan tich
chiém ti 1¢ 93,7%.

Mau nghién ctru duoc phén thanh 2 nhom gom mau
huan luyen va mau ndi kiém. Mau hudn luyén gdm 201
hé so ¢6 du dir lieu lam sang, DRE, TRUS, MRIL Mau
noi kiém gom 389 ho so bi thiéu it nhat mot bién sb
chan doan nén khong tham gia vao huén 1uyen Mau ndi
kiém khong tham gia vao huin luyen ma van co day da
cac b1en sO cua cay chan doan nén c6 thé duoc st dung
dé kiém dinh lai va loai bé hiéu tng phu hop qua mirc

(overfitting).
2.4. Phuong phip chon miu

Chon mau toan bd ho so bénh an thoa tiéu chi chon mau.
Ho1i ctru ho so bénh an dé xac dinh cac tiéu chi chon lya
dén khi du mau.

2.5. Bién s6 nghién ctru va thu thap s6 li¢u

Blen 56 nen Nghién ctru thu thép cac bién s nén gdm
tudi, bmi, tién sir, tién can, 1y do vao vién.

Bién s6 chin doan: Bao gom cac dic diém lam sang,
can 1am sang c6 kha nang tham gia chan doéan:

- Thang diém triéu chimng tuyén tién liét quc té (IPSS)
danh gia triu chimg duong tleu dudi theo 7 ndi dung
trén thang dlem tir 0 dén 5, diém cao tmg v6i nghi€ém
trong hon. Tong diém IPSS duogc sir dung dé phén tich.

- DRE danh gia su mét can xtng tuyén tién liét, mat o
cting/chic, nhan cimg va so dugc tai tinh.

- tPSA duoc danh gia bang xét nghiém PSA huyét thanh.

- TRUS dénh gia kich thu6e tuyen tién liét, su ddi xtg,
bét thudng vo boc, phan 4m, va bt thudng tui tinh.

- MRI danh gia dac dlem nhan bat thudong tuyen tién liét
va phén loai nguy co méic UTTTL ting dan theo 5 mirc
d6 Pi-RAD 1 dén 5.

Tiéu chuéin chin doan xac dinh: Dugc ap dung theo
huéng dan ctia Hiép hoi tiét ni¢u va than hoc Viét Nam
[2] dua trén tiéu chuan giai phau bénh.

2.6. Phan tich s6 liéu
Théng ké mé ta

Céc bién nhj gia, danh dinh va thir ty dugc mo ta bing
tan s va ti I¢. Cac bién dinh lugng dugc mo ta bang
trung vi, tor phan vi, gia tri 1én nhat va nhé nhat.

Phit trién ciy chin doan

Sur dung thuét toan CART voi dir ligu huin luyén. Céc
di€u kién cia mo hinh gém d6 sau <4 c& mau cac nhanh
cudi =15 va bién phap xac thyc chéo (cross-validation).
Thuét toan s€ ty dong xac dinh cac m6 hinh chan doan
va diém cat phu hop. Sau do, uwdc tinh xac suat UTTTL
0 cac nhanh cudi cia CART. Chéan doan duong tinh
duoc ghi nhan khi xac suat UTTTL tai nhanh cudi cao
hon 50%.

Kiém dinh gia tri chan doan ciia ciy chian doan

UGc tinh d6 nhay, dac hiéu, gia tri tién doan duong,
gia tri tién doan am, do chinh xac d€ ki€ém dinh gia tri
chan doan cua cdy chan doan. Thyc hién kiém dinh trén
mau huan luyén cho phép danh gia gia tri mo hinh trén
dir liéu dao tao, tuy nhién c6 thé bi phu hop qua mirc
(overfitting). Kiém dinh trén méu noi kiém gitp giam
su phu hop qua mic.
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2.7. Van dé dao dirc trong nghién ciru

Nghién ctru str dung dir ligu thir cap, khong co tac dong
tryc ti€p trén bénh nhan. Nghién ctru duge sy dong y
chap thuan su dung so liéu cua Trung tdm Y khoa
3.KET QUA

3.1. Pic diém ciaa dbi twong nghién ciru

MEDIC, déng thoi duoc su chfip thuan cua hoi déng
DPao dutic trong nghién ctru Y sinh hoc Pai hoc Y Dugc
thanh phé H6 Chi Minh theo vin ban s6 550/HDDD-
DPHYD.

Bang 1. Pic diém tudi va thé trang ciia ddi tugng nghién ctiru

Pic diém (n=590) Tan s Ti 18 (%)

Nhom tudi (>65 tudi) 387 65,6
Thira can/béo phi (BMI>23 kg/m2) 278 47,1
Tién sir gia dinh UTTTL 6 1,0
Tién st, tién can | Tién can can thiép duong tiéu 8 1,4
Hién c6 dang dung thudc diéu tri 332 56,3
Bé tic duong tiéu dudi 566 95,9

Ly do vao vién -
Kiém tra strc khoé 429 72,7

Nghién ctru ghi nhan 65,6% bénh nhén trén 65 tudi. Ti 1€ thira can béo phi ¢ mire cao chiém 47,1%. it ghi nhan tién
su gia dinh UTTTL hodc ti€n can can thi¢p duong ti€u dudi. Hon 50% bénh nhan c¢6 dung thude di€u tri cac bénh
kém theo. Cac nam gidi dén vién hau hét do triéu ching bén tac duong tiéu chiém 95,9%. Bén canh do, 72,7%

bénh nhan ciling dén vién nham kiém tra sttc khde.

3.2. Phat trién cay chan doan UTTTL

Nhin bt thwong trén TRUS (n=201)
Tile UTTTL: 40%

Nhan cing trén DRE (n=85)
Tilé UTTTL: 16,7%

<8 ng/ml >8 ng/ml

Nhan citng trén DRE (n=116)
Tilé UTTTL: 81,1%

Khéng

tPSA (n=59)
Ti 16 UTTTL: 60,3%

(n=8)
Tilé

UTTTL:
65,8%

(n=7) (n=52) (n=57)
Tilé Tilé Tilé
UTTTL: UTTTL: UTTTL:

0% 65,8% 97,2%

So dd 1. Md hinh ciy chin doan ung thw tuyén tién liét
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Cay chan doan dugc phat trién dya trén dit liéu huan luyén véi 201 truong hop c6 day du dur ligu 1am sang, tPSA,
DRE, TRUS va MRI. Theo d06, cac trudong hop phat hién nhén cing trén DRE va nhan bat thuong trén si€u am co ti
1 UTTTL rat cao dén 97,2%. Nhom bénh nhan c¢6 nhan cing trén DRE, ting tPSA trén 8ng/ml dong thoi co nhan
bat thuong trén TRUS ¢6 ti 1€ UTTTL 1a 65,8%. Tuong tw, nhom phat hlen nhéan cting trén DRE ma khong phat
hién nhéan bat thuong trén TRUS c6 ti 16 UTTTL 1 65,8%. Nguoc lai, nhom khong phat hién nhan cimg trén DRE
va cung khong phat hién nhan bat thuong trén siéu am c6 ti 16 UTTTL 1a 9,5%. Nhom phat hién nhan bét thuong
trén si€u am nhung khong phat hién nhan cung trén DRE va c6 tPSA<8ng/ml thi ti 1¢ UTTTL la 0%.

3.3. Kiém dinh gia tri ciia ciy chin doan

Bing 2. Kiém dinh gia tri clia cy chin doan

Gia tri chian doan Huén luyén (n=201) Néi kiém (n=389)
Nhay % 95,5 93,8
Dic hiéu % 70,8 90,8
PPV % 71,8 86,1
NPV % 95,2 96,0
Chinh x4c % 81,6 92,0

MO hinh cay chan doan da cho thiy gi4 tri 6n dinh trén
mau huén luyén 1an noi kiém. Do nhay déu dat mirc cao
trén 90%, do dac hiu trén 70%, gia tri tién doan duong
trén 70% va gia tri tién doan 4m trén 95%. DY chinh xac
tong thé dat trén 80%.

4. BAN LUAN

Nghién ctru cua chung toi da phat trién cac mo hinh cay
chan doan dwa trén ket hop cac dac diém 1am sang, can
1am sang dé ra quyet dinh sinh thiét chan doan xac dinh
UTTTL. Cay chén doan dugc xay dung dya trén dir li¢u
huén luyén véi 201 truong hop c6 day du dﬁ: liéu 1am
sang, tPSA, DRE, TRUS va MRI. Céc bién s6 c6 dong
gop cao hon vao chan doan s€ dugce thudt toan chon loc.
Cudi cung, cac bién sb quan trong nhat gom nhan bat
thuong trén TRUS, nhan cung trén DRE va tPSA da
duoc gitr lai trong mo hinh. Tu61, IPSS va MRI da dugc
loai ra do it quan trong hon. Khi phat trién mo hinh, cac
bién s6 cung danh gid mot trang thai ¢6 xu hudng canh
tranh nhau. Dién hinh la cac bién s6 TRUS canh tranh
voi MRI va TRUS duoc gilr lai trong cay chan doan.
Nhu v@y, TRUS cho thay gia tri cao hon so véi MRI
trong chan doan UTTTL.

Cay chan doan dé cho thiy giatri 6n dinh trén mau huin
luyén 13n noi kiém. Do nhay déu dat mirc cao trén 90%,
d6 dac hiéu trén 70%, gia tri tién doan duong trén 70%
va gid tri tién doan am trén 95%. D9 chinh xac tong thé
dat trén 80%. Nhu vay, cay chan doan dat duoc gia tri
cao va dam bdo tinh tin cdy khi ap dung trén dit liéu ndi
kiém. Céc can 1am sang tPSA, DRE va TRUS dong vai
trd quan trong trong chan doan UTTTL. Bén canh do,
TRUS c¢6 gié tri cao hon so v6i MRI, va viéc st dung
dong thoi TRUS va MRI 14 khong can thiét.

Cay chan doan két hop cac thong so lam sang can lam
sang da dugc ap dung trong mot s6 nghién ctru trude
day Nghién clru cua Garzotto M da su dung CART daé
xac dinh nam gigi c6 nguy co cao mic UTTTL véi do
dac hi¢u va do nhay lan luot 1a 31,3% va 96,6%. A
dung CART da giup giam dang ké s6 luong sinh thiét
khong can thiét trong khi van giltt dugc do nhay cao
& tat ca bénh nhan c6 PSA hodc DRE bét thuong [7].
Nghién ctu cua Boesen L (2019) m6 ta m6 hinh du
doan ung thu tuyén tién liét & nam gi6i chua timg sinh
thiét, dwa trén hinh anh cong huong tur ludng thong sO
(mpMRI) va cac thong 0 lam sang. Mo hinh ¢6 the du
doan UTTTL véi d¢ chinh xac 83%, gia tri tién doan
am 97% va gia tri tién doan duong 58%. Mo hinh nay
ciing c6 thé dy doéan ung thu tuyen tién liét co y nghla
1am sang (diém Gleason >7) v6i do chinh xac 76%, gia
tri ti€n doan 4m tinh la 99% va gia tri tién doan duong
tinh 14 41% [8]. CART c6 thé duoc st dung dé phat trién
cay chan doan giup gidi thiéu cac nam glO’l cO nguy co
UTTTL cao thyc hién sinh thiét. Dleu ‘nay co thé g1up
giam s6 lugng sinh thlet khong can thiét, dong thoi van
dam bao d nhay cao dé phat hién UTTTL.

Viée ap dung cay phan doan trén 1am sang cling c6 nhi?;u
uu diém. Thir nhat, cay chan doan la thudt toan da bién
cho phép udc tinh xac sut bénh chi tiét hon cho cac
nhom doi twong. Pidu nay cung cap thong tin cy thé hon
cho qua trinh chia s€ quyét dinh 1am sang, cho phép bac
si dua ra khuyén cdo cu thé, phu hgp hon va rnoi bénh
nhén c6 thé can nhac d€ lya chon phuong an chéan doén,
theo ddi tiép theo. Cu thé trong nghién ctru cua chung
toi1, cac truong hop phat hién nhan cung trén DRE va
nhén bat thuong trén siéu am co ti 1€ UTTTL rat cao
dén 97,2%; nhém nay c6 thé chi dinh sinh thiét dé chan
doan xac dinh UTTTL. Nhom bénh nhan c¢6 nhan cting
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trén DRE, tang tPSA trén 8ng/ml dong thoi c6 nhan bat
thuong trén TRUS c6 ti 1¢ UTTTL 1a 65,8%; tuong tu,
nhom phat hi¢n nhan cimg trén DRE ma khong phat
hién nhan bat thuong trén TRUS co ti 1¢ UTTTL la
65,8%; cdc nhom nay ¢ thé khuyén cdo tham gia tam
soat lai hodc tim soat dinh ky thuong xuyén hon. Do
UTTTL c6 thoi gian tién trién chdm, nén nhu cau chan
doén xac dinh ngay co thé chua can thiét ma c6 thé thay
thé bang viéc tam soat lai hodc tam soat dinh ky thuong
xuyen hon. Nhom khong phat hién nhan cing trén DRE
va ciing khong phat hién nhan bét thuong trén siéu am
¢6 ti 1¢ UTTTL 12 9,5%; hodc nhom phat hién nhan bat
thuong trén siéu am nhu'ng khong phat hién nhan cling
trén DRE va co tPSA<8ng/rnl thi ti 1¢ UTTTL la 0%;
nhiing nhom nay c6 thé tim soat dinh ky. Thur hai, cay
chan doan du la thuét toan da bién nhwung van dam bao
don gian, gan glii 601 véi bac sTlam sang nén dé ap dung
vao thuc te. Cay chan doan 1a cong cu duge huéng dan
trong quy trinh chan doan UTTTL cia Hlep hoi Ung
thu Hoa ky [4] va Viét Nam [2]. Tht ba, ciy chan doan
dya trén thudt toan CART c6 kha nang tu dong hoa.
Cach tlep can nay dem lai tiém nang phat trién cac mo
hinh chan doan phuc tap va kha nang tu dong hoa trong
tuong lai. Piéu nay phii hgp véi xu hudng tu dong hoa
va ung dung tri tu¢ nhan tao trong y hoc.

Tiém nang cua viéc phat trién ciac mo hinh chan doéan
UTTTL van con rat cao. Cac xét nghlem dau 4n sinh hoc
da c6 sy phat trién manh nhu chi s6 strc khoe tuyén tién
liét (PHI), 4Kscore, SelectMDx va UTTTL [3]. Tuong
lai két hop céc can lam sang co thé thay d6i manh mé&
nho mot so thuat toan tiém nang khac nhu mang ludi
than kinh nhén tao (ANN - Artificial neural networks)
rung ngau nhién héa (RF - Random forests), may vector
hd tro (SVM - Support vector machines), may ting do
dbc (GBM - Gradient boosting machlnes) Rao can vé
su phuc tap va kho ap dung trén 1am sang co6 thé duoc
giai quyét boi cac thuat toan, phan mém hd tro.

5.KET LUAN

Cay chan doan UTTTL phat trién trong nghlen clru dat
gia tri on dinh trén mau huan luyén lan ndi kiém. Do
nhay déu dat mirc cao trén 90%, do dac hiéu trén 70%,
gia tri tién doan duong trén 70%, gia tri tién doan 4m
trén 95%, do chinh xac dat trén 80%. Cay chan doan
UTTTL c6 sy tham gia cua cac cén lam sang quan trong
gom tPSA, DRE, TRUS. TRUS ¢6 dong gop 16n hon so
v6i MRI trong mé hinh chan doan UTTTL va vi€c str
dung dong thdi TRUS va MRI c6 thé khong can thiét.
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