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dé€ gidam nhanh triéu chimng 1a vé cling cé gia tri
ld&m sang, gilp bénh nhan trd lai sinh hoat binh
thudng sém hon va cd thé gidm thi€u nhu cau st
dung khang sinh khong can thiét.

M6t diém thu vi khac 1a mdc du nhém dung
NO c6 diém MLK ban ddu cao hon nhém chiing
(phan anh tinh trang viém niém mac nang haon
lGc nhédp nghién cru), nhung toc d0 cai thién
trén noi soi cia nhom nay lai nhanh han dang
k€, dén mic hai nhdm gan nhu tucng duong
nhau vao ngay th(r 14 (p=0,584). biéu nay cing
c6 thém cho gia thuyét rang NO xit mii co tac
dung tich cuc trong viéc kiém soat qua trinh
viém tai cho va thic diy qua trinh phuc hdi niém
mac. Tuy nhién, su khac biét nhé nhung co y
nghia théng ké& trd lai vao ngay 28 (diém MLK
nhém NO cao hon, p=0,028) la mot ggi y l1am
sang quan trong. N6 cé thé phan anh mot ty 1é
bénh nhan trong nhédm NO c6 dap Ung cham
han hodc xu hudng tai phat nhe sau khi ngirng
thubc. Piéu nay cho thay vai trd cia NO cd thé
nGi bat nhat trong giai doan cép tinh, va can cé
cac nghién clu dai han hon dé€ danh gid kha
nang ngdn nglra tién trién thanh viém mii xoang
man tinh cda liéu phap nay.

Két qua nghién clru cta chdng téi phu hgp
vGi bli canh toan cau dang tim ki€m cac liéu
phap diéu tri ARS hiéu qua dé giam su’ phu thudc
vao khang sinh. Viéc b4 sung NO dang xit, mét
tac nhan tai cho véi c ché tac dung da hudng
va ho sd an toan dugc ghi nhan tot, vao phac do
diéu tri ARS thong thudng to ra la mot hudng
ti€p can day hira hen. N6 gilp rat ngdn thoi gian
¢ triéu chling nang va cai thién sém chat lugng
cudc séng cho bénh nhan, dac biét la trong tuan

dau tién — khoang thdi gian bénh nhan cam thay
kho chiu nhat.

V. KET LUAN

TU goc do thuc hanh lam sang, két qua
nghién ciru khuyén nghij cac bac si nén theo doi
sat triéu chirng chu quan két hdp ndi soi dinh ky,
ddng thdi ca thé hda diéu tri dua trén dic diém
l&am sang va yéu t6 nguy cd cua tirng bénh nhan
dé t&i uu hiéu qua.
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k¥ thuat, quy trinh thuc hién va ng dung trong sang
loc, chan doan va can thiép bénh ly ung thu tuyén va.
Phudng phap: Tong quan luan diém, thu thap va
phan tich cac nghién clu gan day vé CEM trong giai
doan 2011-2025. Cac tai liéu dugc truy cap tu
PubMed, Google Scholar... K&t qua: CEM la ky thuat
két hgp gilta hinh anh gidi phau tuyén vi va chirc
nang, st dung hai mdc ndng lugng tia X sau tiém
thuGc can quang iod dé tai tao hinh anh recombined
phan anh su tan sinh mach mau. D6 nhay cta CEM
trong phat hién ung thu vi dao dong tir 91-97%, dac
hiéu 74-97%, tuong duong hoac cao hon Xquang
thudng quy va tuang ducng véi cong hudng tir (MRI).
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CEM dédc blet hiru ich 6 phu nir c6 mo vu ddc, ngoai
ra, CEM c6 thé hudng dan sinh thiét khi ton terdng
ch| thay trén phim Xquang, vGi do chinh xac tuang
duong sinh thiét dugi MRI nhung chi phi va thdi gian
thap haon. Ket luan: CEM la k§ thuat chan doan hinh
anh tuyén vt hién dai, c6 hiéu ndng tuong ducong MRI
nhung de trlen khai va chi ph| thép hon, md ra hu‘dng
Lrng dung rong rai trong sang loc, chan doan va can
thiép bénh ly tuyén va.

Tur khda: Ung thu vi; Xquang vi c6 tiém thudc
can quang; Contrast-Enhanced Mammography; CEM.

SUMMARY
THE ROLE OF CONTRAST-ENHANCED
MAMMOGRAPHY (CEM) IN BREAST

CANCER SCREENING AND DIAGNOSIS

Objective: To provide an overview of contrast-
enhanced mammography (CEM), including its
technical principles, examination protocol, and clinical
applications in breast cancer screening, diagnosis and
intervention. Methods: A narrative review was
conducted, collecting and analyzing recent studies on
CEM published between 2011 and 2025. The literature
was retrieved from PubMed, Google Scholar...
Results: CEM is a breast imaging technique that
combines anatomical and functional information by
using dual-energy X-ray imaging after intravenous
administration of iodinated contrast material to
generate recombined images reflecting tumor
neoangiogenesis. The reported sensitivity of CEM for
breast cancer detection ranges from 91-97%, with
specificity between 74-97%, comparable to or higher
than conventional mammography and similar to breast
MRI. CEM is particularly useful in women with dense
breast tissue and can be used to guide biopsy for
lesions visible only on mammography, with diagnostic
accuracy comparable to MRI-guided biopsy but with
lower cost and shorter examination time. Conclusion:
CEM is a modern breast imaging modality with
diagnostic performance comparable to MRI while
being easier to implement and more cost-effective. It
offers broad potential applications in breast cancer
screening, diagnosis, treatment monitoring, and
image-guided interventions.

Keywords: Breast cancer; contrast-enhanced
mammography; CEM; neoadjuvant chemotherapy.

I. DAT VAN DE

Ung thu va la ung thu ac tinh thuGng gap
nhat & phu nif va la mot trong nhitng nguyén
nhan héng dau gay tur vong do  ung thur trén toan
thé gidi. Tai Viét Nam, ty Ié mac mdi ti€p tuc gia
tang trong khi nhiéu bénh nhan van dugc phat
hién & giai doan mudn, lam han ché tién lugng va
hiéu qua diéu tri [1]. Vi vay, tang cudng phat hién
sdm, chan doan chinh xac va theo ddi sau diéu tri
la uu tién trong thuc hanh Iam sang.

Chan doan hinh anh tuyén vu gilt vai trd
then chét trong chién Iugc nay. Xquang vu
thudng quy 1a phuang tién sang loc chuin, da
dugc chirng minh lam giam ty Ié t&r vong do ung
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thu va [2], nhung dd nhay giam r6 & phu nit co
mo6 va dac — nhdm chiém ti 1€ I6n tai chau A.
Cong hudng tUr (MRI) vi cé tiém thubc dudc
xem la tiéu chudn vang vé do nhay, song bi giGi
han bdi chi phi cao, thdi gian chup dai, yéu cau
ky thuat phirc tap va kha nang ti€p can con han
ché tai nhiéu cd sé y té.

Xquang vU c6 tiém thuGc can quang
(contrast-enhanced mammography — CEM) dugc
phét trién nhdm 18p khoadng tréng gilta hai ky
thudt nay. Bang cach két hop hinh anh nang
lugng thap tuong dudng nhii anh thudng quy vdi
dit liéu tang ngam thudc iod phan anh tan sinh
mach, CEM cho phép phat hién tén thuong ac
tinh véi do nhay va do dac hiéu cao, tiém can
MRI nhung véi quy trinh don gian, thdi gian
chup ngan va chi phi thdp haon. Trong hon mét
thap ky qua, nhiéu nghién ciu da chdng minh
gia tri cla CEM trong sang loc nang cao, chan
doan, danh gia dap Ung diéu tri va hudng dan
can thiép, dan khang dinh vi thé nhu mdt cong
cu quan trong trong chdam sdc toan dién bénh ly
tuyén vu.

Muc tiéu caa bai viét: Bai tng quan nay
nhdm cap nhat nhitng ki€n thl'c nén tang nhat
clia CEM trong ch@n dodn hinh anh tuyén vd, tap
trung vao nguyén ly, bang chng 1dm sang va
Ung dung thuc tien cia CEM trong sang loc,
chan doén va can thiép, déng thdi dé xuét dinh
hudng trién khai phu hgp véi diéu kién cd sd tai
Viét Nam.

II. D8I TUONG VA PHUONG PHAP NGHIEN CU'U
Thiét ké& nghién ciru: Tong quan lun diém
Nguon co sé dir liéu: Chung toi thuc hién

tim kiEm c6 hé théng trén PubMed, Google
Scholar va mot s6 tap chi chuyén nganh
(Radiology, European Radiology, American
Journal of Roentgenology...) trong giai doan
2011-2025, bdng tiéng Anh va tiéng Viét. Chién
luge tim kiém tap trung vao cac chu dé: (i) gid
tri cia CEM trong phat hién va d&c diém hda ung
thu v(, dac biét 8 mo va dac; (i) so sanh hiéu
ndng CEM véi Xquang va thudng quy, siéu am
va MRI; va (iii) cac ing dung mé rong cla CEM
trong danh gid lan réng, da 6/da trung tdm, theo
doi diéu tri va hudng dan sinh thiét.

e Cac tUr khda va thuat nglt MeSH dugc két
hgp bang logic AND/OR, bao goém “contrast-
enhanced mammography” “CEM”, “dual-energy
mammography”, “recombined images”, “dense
breast”, “CEM-guided biopsy”, cung vGi cac thuat
ngl’ MeSH: Breast Neoplasms, Mammography,
Contrast Media, Dual-Energy X-Ray
Absorptiometry.
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Tiéu chi lua chon va loai trir: Bao gom
cac nghién cllu goc danh gia vai tro cua CEM
trong phat hién, dac di€ém hoda hodc danh gia giai
doan ung thu tuyén vu va/hoac g|a tri cta sinh
thiét dudi huéng dan CEM, cd chuan tham chiéu
phu hgp (mo bénh hoc, két qua phau thuat hoac
theo doi lam sang/hinh anh hoc) va bao cdo it
nhat mét chi s8 hiéu nang chan doan hodc mdi
lién quan vai dap Urng diéu tri.

e Loai trir cic bdo cdo ca don lé hodc chubi
ca nhd, nghién clttu khong tép trung vao Ung
dung CEM trong ung thu v hoac cé dir liéu
trung lap, chong lan gilra cac bai bao.

Quy trinh lua chon nghién ciru va trich
xuat dir liéu: Hai tac gia doc lap séng loc tiéu
dé va tém tat, chon cac bai phu hgp va doc toan
van; bat dong dugc giai quyet bang thdo luan
hodc xin y kién cla tac gid th( ba. VGi moi
nghién ctu, chdng téi trich xuat thiét k& nghlen
ctu, ¢ mau, dic diém bénh nhan va mat d6 mo
vU, hé thong CEM va cac thong s6 ky thuat, cac
chi & hiéu ndng chan doan (dd nhay, do dic
hleu, AUC), phuong phap phan tich hinh anh va
chuan tham chiéu (m6 bénh hoc hodc mau bénh
pham phau thuét).

Il. KET QUA NGHIEN c(’U VA BAN LUAN

3.1. Nguyén ly cta ky thuat CEM. CEM
st dung ky thuat chup Xquang hai miic ndng
lugng sau tiém thudc can quang iod dé thu dudc
dong thdi thong tin giai phau va chlrc ndng cla
mé vi. O mlc néng lugng thap (khoang 26-30
kVp), hinh anh tuang duong nhii anh s6 terdng
quy, gidp danh gla cau tric mo tuyén va cac vi
voi hda. O mic ndng lugng cao (45-49 kVp), hé
théng dugc t6i uu hda dé khai thac hiéu ('ng K-
edge cua iod, nhay vdi su hién dién clia thudc
can quang trong long mach va khoang ké. TU hai
b6 dir liéu nay, phan mém tao ra anh
recombined, trong dé tin hi€u nén cliia mo tuyén
dugc khir bd phan I6n, con cac vung tang bat
thubc dugc lam néi bét.

Su tdng ngam thubc trén anh recombined
phan anh tan sinh mach, tang tinh thdm thanh
mach va téng tudi mau — nhitng dic diém dién
hinh cia md ung thu. NhS vy, CEM cd thé phat
hién cac tén thuong &c tinh ngay ca khi biéu
hién hinh thai trén nhii anh thudng quy con md
nhat hodc bi che khudt, dac biét & phu nit c6 mo
vi ddc. V& ¢ ché, CEM ¢ nhiéu diém tuong
dong vdi MRI vi c6 tiém thudc d6i quang khi
déu khai thac su khac biét tugi mau gilta mo6
lanh va moé ac nhu‘ng CEM don gian han, thdi
gian chup ngan va dé tiép can hon.

Thudc can quang iod thudng cé ndéng do

300-370 mg/mL, dugc tiém tinh mach vdi liéu
khoang 1,5 mL/kg can nang (t6i da 150 mL), uu
tién bang bom tiém tu dong véi tdéc d6 2-3
mL/gidy, sau dé la moét bolus dung dich mudi
sinh ly d€ day thudc.

Viéc thu nhan hinh anh thutng bdt dau
khoang 2-2,5 phut sau khi tiém thu6c can
guang. Moi vi dugc chup it nhat hai tu thé
chyé’n craniocaudal va mediolateral oblique; tai
moi tu’ thé, vl dugdc ép va nhanh chéng ghi nhan
cap anh ndng lugng thap va cao. Do thuGc can
quang ¢d thé luu lai trong md téi 7-10 phdt, cb
thé chup thém céc tu thé bé sung néu can. Theo
Atlas ACR, toan bd quy trinh CEM ly tudng nén
dugc hoan thanh trong khoang thdi gian nay va
thir tu chup nén tuong tu nhu nhi dnh thudng

quy [3,4] .

’

Hinh 1: So do quy trinh chup CEM

Hai phat trude khi chup, bénh nhan dugdc
tiém thudc can quang chira iod. Sau do, hai va
dudc chup 6 cac tu thé thdng — dau dudi
(craniocaudal) va chéch trong - ngoa|
(mediolateral oblique). & mdi budc, vi dugc ep
(mii tén do), ti€p theo la ghi nhan nhanh cac
hinh anh ndng lugng thap va ndng lugng dé tao
ra anh nang lugng thdp va anh tai tao
(recombined). Hinh &nh c6 gid tri chdn doan néu
thu nhan trong 10 phat sau tiém thuGc can
quang. mins. = minutes (phut)[3].

3.2. Hiéu nang cua CEM trong phat hién
va sang loc ung thu via. Cic tdng quan hé
thong va phan tich gop gan day cho thdy CEM co
hiéu ndng rat cao trong phat hién ung thu vq,
vGi d0 nhay khoang 91-97%, d0 dac hiéu 74—
97% va dién tich dugi dudng cong ROC (AUC)
thudng dao dong quanh 0,90-0,95 [5-7]. CEM
phat hién t6t cd ung thu vl xam nhap lan ung
thu giai doan s6m, ddc biét hitu ich khi ton
thuong md hodc bi che khuat trén Xquang vu
thudng quy [5].

Trong meta-analysis 16n cta Cozzi va cs. (60
nghién cfu vGi hon 10.000 bénh nhan), CEM dat
AUC trung binh khoang 0,94, d6 nhay gop 94—
95% va d6 ddc hiéu 71-81% khi doc két hgp ca
anh nang lugng thap va anh recombined [8]. O
nhom phu nt c6 m6é vi dac, phan tich dudi
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LOW ENERGY
HIGH ENERGY

OW ENERGY
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nhém ghi nhan dé nhay cta CEM la 95% (95%
CI: 92-97%) va d6 dac hiéu 78% (95% CI: 66—
87%), trong khi d0 nhay cua Xquang vu thudng
quy & cung quan thé nay giam rd, nhdn manh Igi
thé cua CEM trong vu dac [6].

Nhirng két qua trén ung ho viéc st dung
CEM nhu mot phudng tién sang loc nang cao
hodc bG sung & phu nit nguy cd tdng va/hodc cd
md vi dic, dic biét tai cac cd sd kho trién khai
MRI vU. Cac dit liéu sang loc 8 nhdom nguy co
trung binh—cao va vi dac cho thdy CEM gilp tang
thém s6 ca ung thu phat hién dugc so vdi nhii
anh tiéu chuén, trong khi ty I€ goi lai va sinh thiét
van ndm trong ngu‘c"ing chap nhéan dugc [6].

Khi so sanh truc ti€p v&i MRI va ¢d tiém thudc,
cac phan tich gop cta Poétsch va Neeter cho thay
hiéu n&ng chan doan clia CEM rat gan véi MRI: d6
nhay ctia CEM va MRI [an lugt khoang 91-96% va
97%, d0 dac hiéu xap xi 74-77% cho ca hai ky
thuat [9,10]. MRI nhinh han doi chit vé do nhay,
trong khi CEM duy tri hodc c6 do dac hiéu nhinh
hon, gilp giam s6 truGng hdp duong tinh gia va
can thiép khong can thiét [7]

Trong thuc hanh, véi thdi gian chup ngan
han, chi ph| thdp hon va tinh kha dung cao han
MRI, CEM ndi Ién nhu mét lua chon hap dan cho
ca danh gid chan doan va sang loc nang cao &
phu nir c6 mé vi dac hoac nguy co ung thu vu
tang, dac biét tai cac cd sd chua cod diéu kién
trién khai MRI v( rong rai.

Hinh 2. Bénh nhan nu’54 tuéi - kham sirc
khoe dinh ky tai Bénh vién Vinmec Times City
Vi tri goc 1/4 trén trong, cach nim wvu
33mm, tudng ’ng vai vi tri not trén phim chup
mic nang lugng thap cé n6t ngam thubc, mic
dd ndi bat rd so v4i ngdm thudc nén, bd khdng
déu, tinh chdt ngdm thudc dong nhat, kich thudc
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10x8 mm. Sinh thiét CEM, giai phau bénh 13 qua
san 6ng khdng dién hinh (ADH) va qué san 6ng
théng thugng (UDH).

3.3. Ung dung cia CEM trong huédng
dan sinh thiét. Sinh thiét dudi huéng dan CEM
(CEM-guided biopsy) dugc chi dinh doi véi cac
ton thuong tdng bat thudc chi thdy trén phim
CEM hoac chi thdy trén MRI ma khong thay trén
siéu am hay Xquang va thudng quy. Day la thu
thuat sinh thiét stereotactic cé tiém thudc can
quang iod va chup dual-energy dé dinh vi chinh
xac ving tang bat thubc trén anh recombined,
sau do sinh thiét bang kim hdt chan khéng.
Nghién clru hoi clru dau tién cta Alcantara va cs.
trén 64 bénh nhan vai 66 ton thuong tdng bat
thudc cho thay ti 1€ thanh cbng ky thuat 95,4%
(63/66), thai gian thu thuat trung binh mdi ca 1a
15 phut, bién chirng chu yéu la tu mau (=27%)
va phan xa phd giao cdm nhe (3,2%), ti 1€ ac
tinh 39,7% [8], cho thay CEM-guided biopsy
hoan toan kha thi va cd gia tri chan doan cao.
Khi so sanh vGi sinh thiét dudi erdng dan MR,
cac tac gia cho thay ti Ié thanh cong cla smh
thiét MRI-guided thuting 87-98%, ti I& phat hién
ung thu 18-61%, nhung thdi gian thu nhan hinh
anh kéo dai 35-41 phuit va téng thdi gian mét
phién thu thuat khoang 60-70 phuat, dai hon
dang k& so vSi CEM-guided biopsy[9]. Nhu' véy,
CEM-guided biopsy mang lai d6 chinh xac tuang
duong sinh thiét dudi MRI nhung thgi gian tha
thudt ngan hon tir d6 chi phi thdp hgn va tan
dung dudc ha tang may Xquang vu san co, trd
thanh lua chon dac biét hitu ich tai cac cd sé
khong c6 MRI vl hoac & bénh nhan c6 chdng chi
dinh/kho khan khi chup MRI.

Hinh 3. Benh nhén ni¥ 47 tudi

Phau thuat bao ton vi phai cach day 11 ndm
va c6 u xd tuyén vu hai bén (6 vudng trong A, C
va E). Chup MRI va theo déi dinh ky (chuoi MIP
3D sagittal anh trur, B) phat hién mét khéi méi &
vl phai (mii tén) khéng thady trén siéu am
“second-look” hay DBT (tu thé chéch trong-
ngoai, A). Anh recombined vi phai (D va F) cho



TAP CHI Y HOC VIET NAM TAP 560 - THANG 3 - SO 2 - NAM 2026

thdy mot khdi tdng bat thudc dutng kinh 8 mm
(mii tén) khong thay trén anh nang lugng thap
(C va E). Bénh nhan dudgc sinh thiét dugi hudng
dan CEM vu phai (G—J) Két qua gidi phau bénh:
carcinoma ti€u thuy xam nhép. Bénh nhan dugc
phau thuat cit tuyén va[10].

3.5. Pé xuat ¥ng dung CEM tai Viét
Nam. Tai Viét Nam, ty I€ phu nif c6 mo vu dac
cao, trong khi kha nang ti€p can MRI va con han
ché vé s6 lugng may, thdi gian va chi phi. Trong
b8i canh dd, CEM c6 thé dugc xem nhu’ mot “cau
nGi” gilta nhii anh thudng quy va MRI, vGi mot
s& hudng Ung dung uu tién sau: (1) chan doan
va “problem- solving” G cac trudng hgp BI-RADS
0 hoac ngh| ngs trén mammography/5|eu am,
dac biét 6 vu dac; (2) danh g|a tién phau dé xac
dinh kich thudc u, dién lan réng va phat hién da
&/da trung tdm & bénh nhan da dudc chan doan
ung thu va; (3) sang loc nang cao cho nhém phu
nir nguy cd trung binh—cao va/hodc cé mé vu
d3c tai cac co s& chua trién khai dugc MRI vi
thudng quy; (4) theo ddi dap Ung diéu trj tan bd
trg, nhat la khi MRI kho thuc hién Iap lai nhiéu
[an; va (5) hudng dan sinh thiét cho cac ton
thuong chi thay trén CEM/MRI tai nhitng bénh
vién cd trang bi hé théng sinh thiét dugi CEM.

P& trién khai hiéu qua, cac trung tdm
Xquang vU can xdy dung quy trinh chudn CEM
(chi dinh, chéng chi dinh, protocol tiém — chup —
XU tri phan vé), dao tao nhan vién vé doc phim
va phén loai t6n thuong trén anh recombined,
dong thdi ph0| _hgp Vi phau thuat vién, ung
budu va giai phiu bénh dé thong nhat ducng di
Idm sang cho bénh nhan. Song song, nén thiét
k€ cac nghién clu da trung tam trong nudc
nham danh gia chi phi — hiéu qua, tinh kha thi va
tac dong ctia CEM Ién thay doi xu tri (change in
management), tir d6 lam cd s& dé xuat hudng
dan qudc gia vé i'ng dung CEM trong sang loc va
chén doan bénh ly tuyén vu tai Viét Nam.

IV. KET LUAN

CEM cho thay hiéu nang phat hién ung thu
vU tiém can MRI, dong thdi khdc phuc nhiéu han
ché cua nhil anh terdng quy, dac biét & phu nir
c6 md vl ddc — von 1a nhém dé bi bo st ton
thuang. Khéng chi gilp xac dinh tén thuong
chinh xéc hon va danh gid lan rong, da &/da
trung tdm trudc mo, CEM con md rdng vai tro
sang theo d6i dap ing NAC va hudng dan sinh
thiét trong nhitng trudng hdgp tén thuong “chi
thay trén CEM/MRI” Vdi thai gian chup ngan, chi
phi thdp va kha ndng tan dung ha tang may
Xquang san cd, CEM la giai phap thuc té dé nang
cao chat lugng chan doan hinh anh tuyén va tai

cac cd s¢ con han ché MRI. Tuy vay, cac dir liéu
hién c6 van chu yéu tir nghién cltu don trung
tam, ¢G mau chua that I6n; do do6, nhitng nghién
clru da trung tdm, chuén hda quy trinh va danh
gia chi phi-hiéu qua trong tirng bGi canh quoc
gia s& la budc tiép theo can thiét d€ khang dinh
va toi uu hda vi tri cia CEM trong chién lugc
cham sdéc toan dién bénh ly tuyén vu.
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PANH GIA TAC PONG CUA KINH HIEN VI 3D
LEN HIEU QUA THAO TAC TRONG THU’C HANH NOI NHA

TOM TAT

Muc tiéu: DPanh gid anh hudng cla kinh hién vi
3D dén dd chinh xac va thdi gian thao tac ndi nha
trong m6é phong noi nha, dong thoi khao sat su khac
biét gilra sinh vién va bac si sau dai hoc vé cam nhan

kha nang quan sat, dinh hudng khong gian va tu thé

lam viéc. Dé’i,ttrc_mg va phuong phap nghién ciru:
Nghlen ctru cat ngang trén cac bac si va sinh vién thuc
hién thao tac dam tram vao muc tiéu trén phantom
Mdi ngu’dl thao tac & hai diéu kién: mat thu‘dng va
kinh hién vi 3D. K&t qua dudc danh gia qua do chinh
xac (thang Bowers), thai gian thuc hién va cdm nhan
chu quan vé kha nang quan sat dinh erdng khong
gian va tu thé lam viéc. Két qua Do chinh xac thao
tac dugc cai thién dang ke khi sir dung kinh h|en vi 3D
so v8i mét thudng & cd bac si va sinh vién (p <
0,001). Tuy nhlen thoi gian thuc hién cung tang Ién
dang k& & ca hai nhom Khong co su khac blet dang
k€ vé hiéu suat gilta bac si va sinh vién. ba so ngerl
dung danh gid kinh hién vi 3D vugt tr0| Vé kha nang
quan sat, dinh hudng khong gian va hd trg tu the
Két Iuan Kinh hlen vi 3D mang lai d6 chinh xac va
trai ngh|e_:m thi giac vugt troi, du lam tang thoi gian
thao tac. Viéc tich hap thiét bi nay vao dao tao va
thu‘c hanh co tiém nang nang cao chat lugng diéu tri
va cong thai hoc cho ngu®i thuc hanh.

T’ khoa: Kinh hién vi 3D; phéng dai nha khoa;
dd chinh xac thao tac; cong tha| hoc.

SUMMARY
EVALUATION OF THE IMPACT OF THREE-
DIMENSIONAL DIGITAL OPERATING
MICROSCOPE ON PROCEDURAL

PERFORMANCE IN ENDODONTIC PRACTICE

Objective: To evaluate the impact of a 3D-DOM
on accuracy and working time in simulated endodontic
procedures, and to compare postgraduate dentists
and dental students regarding perceived visual clarity,
spatial orientation, and ergonomic comfort. Materials
and Methods: Cross-sectional study on doctors and
students performing a needle insertion task on targets
placed on a dental phantom. Each participant
performed the task under two conditions: naked eye
and with a 3D microscope. Outcomes were assessed
based on accuracy (Bowers scale), operation time, and
subjective feedback on visual ability, spatial
orientation, and working posture. Results: Operative
accuracy significantly improved when using the 3D
microscope compared to the naked eye among both
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dentists and students (p < 0.001). However, the
procedure time was also significantly prolonged in
both groups. No statistically significant performance
difference was observed between dentists and
students. The majority of users rated the 3D
microscope as superior in terms of visual ability,
spatial orientation, and postural support. Conclusion:
The 3D microscope provides superior operative
accuracy and visual experience, albeit at the cost of
increased procedure time. Integrating this device into
training and clinical practice holds the potential to
enhance treatment quality and ergonomics for
practitioners. Keywords: 3D-DOM; magnification;
accuracy; ergonomics

I. DAT VAN DE

Trong diéu tri n0i nha, bac si phai lam viéc
trong khong gian miéng rat hep véi tdm nhin
thuong bi han ché, do d6 thudng duy tri tinh
trang gap c6 trong thdi gian dai dé€ quan sat rd
hon vung diéu tri. Cac thiét bi phong dai da
chlﬁrng minh hiéu qua trong viéc cai thién kha
nang quan sat va tang dd chinh xac thao tac [1].
Tuy nhién, kinh hién vi truyén théng van phai phu
thudc vao viéc quan sat qua thi kinh khi€én ngudi
dung gap kho khan cho ngu@i mgi sir dung.

Kinh hién vi 3D cung cdp hinh anh 1ap thé
gian tie'p gua man hinh, cho phép duy tri tu thé
dau-cd trung tinh, gidm &p luc 1én co xu‘dng va
tang tinh linh hoat [2] Cong nghé nay van dam
bdo do phong dai va db sau trudng anh, dong
thdi rat ngdn thdi gian diéu_chinh thiét bi va ho
trg ngudi dung thich nghi dé dang han [3]. Kinh
hién vi 3D da dugc ng dung trong nhiéu chuyén
nganh phau thuat y khoa va cho thay nhiéu Igi
ich ro rét [4]. Tuy nhién trong linh vuc rang ham
mat s6 lugng nghién clru vé thiét bi nay con rat
han ché va hién chua coé nghién cllu nao dugc
thuc hién tai Viét Nam.

Nghién cru nay nham danh gia tac dong cla
kinh hién vi 3D dén dd chinh xac va thdi gian
thao tac, dong thsi khao sat cdm nhan ngudi
dung, tir dé cung cdp cd sG khoa hoc cho viéc
(rng dung thiét bi trong dao tao va lam sang.

I1. DPOI TUONG VA PHU'O'NG PHAP NGHIEN CU'U

Thiét ké nghién cilru: Nghién clu nay sU
dung mot phan di liéu tir nghién clu truGe cla
chiing t6i da c6ng bd vé hiéu qua kinh hién vi
truyén thong [5]. Trén cd s@ do, chldng téi ti€n
hanh phan tich bé sung va tich hap di liéu méi thu
thdp dugc tir kinh hién vi 3D, cling vdi viéc danh



