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TOM TAT

Dat van dé: Tiéu ban s6 hoa (Whole Slide Imaging -
WSI) 1a cong nghé sé hoa toan bo tiéu ban kinh d6 phan
giai cao, dang duoc trién khai rong rai trong giai phau bénh
(GPB) phau thuat trén thé gidi voi ty 1& twong hop chan
doan so voi tiéu ban vat ly dao dong 87-97,7%. Tai Viét
Nam, di¥ liéu xac minh gia tri WSI trong thwc hanh Iam
sang con chua rd rang.

Muc tiéu: Danh gia mec d6 twong hop gilra tiéu ban
sb héa va tiéu ban vat ly; phan loai bat twong hop theo y
nghfa lam sang; va xac dinh 18i trong quy trinh sb héa.

Phwong phap: Nghién clru so sanh khéng kém hon,
mu don trén 617 bénh phém tai Bénh vién Dai hoc Y
Dwoc TP.HCM (02/2024-01/2025). Bay bac s GPB doc
tiéu ban vat ly va tiéu ban s hda sau thdi gian riva troi =4
tuan. Tiéu ban dwoc quét bang hé théng Aperio GT450
DX. Phan tich ty 1& twong hop, hé sb Kappa va cac mirc
do bét twong hop.

Két qua: Ty |é twong hop dat 95,8%. Hé sb Kappa k =
0,956 (95% ClI: 0,939-0,972), thé hién mwrc do twong hop
gan nhu hoan hado. Ty Ié bat twong hop anh hwéng diéu tri
rét thap (0,3%), thap hon y van quéc té. Bt twong hop nhe
chiém 2,3%; 16i k§ thuat va nhap liéu déu 0,8%.

Két luan: WSI khong kém hon tiéu ban vat ly trong
chan doan GPB, véi do twong hop cao va sai léch lam
sang thép, Gng ho trién khai thwong quy tai Viét Nam.

Tor khéa: Whole Slide Imaging, tiéu ban sé héa, gidi
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phdu bénh ky thuat sé, tuong hop chan doén, hé s6 Kappa,
so sanh khéng kém hon.

SUMMARY

ASSESSMENT OF DIAGNOSTIC CONCORDANCE
BETWEEN WHOLE SLIDE MAGING AND
CONVENTIONAL GLASS SLIDES IN SURGICAL
PATHOLOGY AT UNIVERSITY MEDICAL CENTER
HO CHI MINH CITY

Background: Whole Slide Imaging (WSI) is a high-
resolution digital scanning technology for histopathological
slides, increasingly implemented in surgical pathology
worldwide, with diagnostic concordance rates ranging
from 87% to 97.7% compared to glass slides. However,
evidence validating the clinical utility of WSI in Vietnam
remains limited.

Objectives: To evaluate the diagnostic concordance
between digital slides and glass slides; classify
discordances based on clinical significance; and identify
technical and data entry errors in the digitization process.

Methods: A single-blind, non-inferiority study was
conducted on 617 biopsy and surgical specimens at the
University Medical Center Ho Chi Minh City from February
2024 to January 2025. Seven pathologists independently
reviewed glass slides (phase 1) and digital slides (phase 2)
after a washout period of at least four weeks. Slides were
digitized using the Aperio GT450 DX scanner. Concordance
rates, Cohen’s Kappa (k), and levels of discordance were
analyzed.

Results: The overall concordance rate was 95.8%. The
Kappa coefficient was k = 0.956 (95% CI: 0.939-0.972),
indicating almost perfect agreement. Clinically significant
discordance was very low (0.3%), lower than reported in
international literature. Minor discordance accounted for
2.3%, while typographical/coding errors and technical/data
errors each accounted for 0.8%.

Conclusions: WSI is non-inferior to conventional glass
slides in surgical pathology diagnosis, demonstrating high
concordance and minimal clinically significant discrepancies,
supporting its routine implementation in Vietnam.

219



VIETNAM MEDICAL JOURNAL N3 - MAY - 2026

Keywords: Whole Slide Imaging, digital pathology,
diagnostic concordance, Kappa coefficient, noninferiority.

I. DAT VAN BE

Chuyén dbi sb trong gidi phau bénh (GPB), dac
biét 1a cong nghé Tiéu ban toan hinh anh (goi tét la
tiéu ban sb héa - Whole Slide Imaging - WSI), dang
tai dinh hinh quy trinh ch&n doan trén toan cau. WSI
cho phép sb hoéa toan bo tiéu ban kinh & 6 phan giai
cao, hd tro doc va hdi chan tir xa, cling nhw tich hop
véi cac cdng cu tri tué nhan tao [4]. K& tir khi FDA
phé duyét hé théng WSI du tién cho chan doan ban
dau ndm 2017, lan soéng trién khai WSI trong thuc
hanh thuwéng quy da tdng manh trén toan thé gidi
[3,6].

Ty lé twong hop chan doan - mirc d6 ddng thuan
gitra chan doan trén WSI va tiéu ban vat Iy - 1a chi
s6 trung tam dé xac lap tinh twong dwong lam sang
va do an toan cla hé théng GPB ky thuat sé [4]. Cac
nghién ctru tdng quan hé théng va thtr nghiém da
trung tam I&n nhat thé gidi ghi nhan ty 1& twong hop
toan bo tir 87% dén 97,7%, phan 16n trén 90%, trong
do ty lé bat twong hop cé nguy co anh hwdng diéu tri
(major discordance with potential therapeutic impact)
chi chiém 2,5-4,9% [1,4,5]. Hwéng dan cla Hiép hoi
Giai phdu bénh Hoa Ky (CAP) nam 2013 va cap nhat
2022 déu yéu cau mdi co s& phai tw thwe hién thdm
dinh phwong phap (validation) trwéc khi trién khai
WSI cho chan doan ban dau [3,6].

Tai Viét Nam, GPB ky thuat sb con & giai doan
dau phat trién. BV DHYD TP.HCM la mét trong
nhirng don vi tién phong trién khai WSI trong thuc
hanh 1am sang thwéng quy. Tuy nhién, dén nay chwa
c6 nghién clru xac minh phuwong phap chinh thic
nao dwoc cong bd tai Vit Nam theo chuan quéc té.
Nghién ciru nay dwoc thwe hién nhdm: (1) Xac dinh
ty I& twong hop chan doan va hé sé Kappa gitra tiéu
ban sb hda va tiéu ban vat ly trén 20 hé co quan; (2)
Phan loai bat twong hop theo mirc dd anh hwéng
lam sang; (3) Xac dinh cac 16i ky thuat va nhap liéu
trong quy trinh sé héa, cung cap bang chirng khoa
hoc dé co sé hda viec mé rong trng dung WS tai BV
DBHYD TP.HCM.

I. DOI TWQNG VA PHUONG PHAP NGHIEN CUrU

2.1. B6i twong nghién ciru

TAt ca tiéu ban nhuém Hematoxyline-Eosin (HE)
tr bénh pham sinh thiét va phau thuat dwoc x ly
theo quy trinh thuweng quy, doc két qua béi cac bac
si GPB tai Khoa GPB BV BDHYD TP.HCM trong giai
doan nghién ctru, thud¢c 20 hé co quan.

Tiéu chuan chon vao:
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- Tieu ban HE t& bénh phdm sinh thiét hodc
ph&u thuat dwoc xt ly thuwéng quy tai Khoa GPB BV
DPHYD TP.HCM trong giai doan nghién ctru.

- Tiéu ban HE c6 chét lwong dat yéu cau sau khi
scan.

Tiéu chuan loai triv:

- Tiéu ban HE khong scan dwgc hodc khong tim
thay tiéu ban gbc.

- Chét lwgng WSI khéng dat nguéng chan doan
sau 2 |an scan.

- Tiéu ban HE qua it mo, khong da dé chan doan.

- Tiéu ban HE bi ngoai nhidm anh hwéng dén
chan doan.

- Tieu ban sinh thiét lanh, té bao hoc va hdéa mé
mién dich.

- Bénh nhan trung Iap trong cung giai doan nghién
clru.

C& mau:

Tinh theo céng thirc Blackwelder cho thiét ké
khong kém hon: 333 ca/nhém (tdng 666). Thuc té
thu thap 617 ca dat tiéu chuén, gdm 2.862 tiéu ban
(trung binh 4,6 tiéu ban/ca). 52 tiéu ban (<10%) scan
lai 1an hai do dan léch phién kinh (45 ca) va bui/van
tay (7 ca), tht ca dat chat lwong sau scan lai.

Thei gian va dia diém:

02/2024-01/2025, tai Khoa GPB, BV BDHYD
TP.HCM.

2.2. Thiét ké nghién ctru

Nghién ctru so sanh khéng kém hon, mu don,
c6 rira troi - thiét ké chuan vang theo CAP [3,6]. L4y
mau lién tiép (consecutive sampling), phan bd theo
chuyén nganh va tan suét lam viéc.

Quy trinh:

- Pha 1: Bac si doc tiéu ban vat ly dwéi kinh hién
vi, ghi két qua doc lap

- Nghi: 24 tuan, khong tiép can két qua pha 1

- Pha 2: Cling béac si doc tiéu ban sb hda, ghi két
qua doc lap

- Hé théng: May quét Aperio GT450 DX (Leica),
dd phan giai 40x [2]. Man hinh van phong théng
dung, anh sang xung quanh binh thwong - phan anh
diéu kién thuwc té trién khai.

2.3. Phan loai bat twong hop

B4t twong hop dwoc phan loai theo 4 nhém, dwa
trén hé théng phan loai ciia Mukhopadhyay va cong
sw (2018) va Goacher va cong sw (2017) [4,5], cb
diéu chinh @& phu hop véi dic thu thwe hanh GPB
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tai Viét Nam:

- C6 nguy co anh hwéng diéu tri: Khac biét ban
chat u hoac grade moé hoc cé y nghia lam sang, nguy
co thay ddi phac dd

- B4t twong hop nhe:‘Khéc dd mo6 hoc, mo ta chi
tiet, khong anh hwéng diéu tri chinh

- L6’i ch[nh td/ma h’()a:ICUng y nghia chan doan,
khac dau tieng Viét, viét tat

- L&i div ligu/ky thuat: Két qua cat ngan, ghi tat
thiéu thong tin, sai phan nhom

2.4. Phan tich théng ké

- Ty 1é twong hop va 95% CI (Wilson score
interval)

- Hé sb Cohen's Kappa (k) va 95% CI

Ill. KET QUA NGHIEN cUU
3.1. Dac diém mau nghién ctru

- So sanh gitra nhom: Chi-square (Monte Carlo
khi tan sé ky vong <5)
- Tiéu chi noninferiority (CAP): (1) k 20,81 va (2)
bt twong hop anh hwdng diéu tri < 2,5-4,9%
- B4 sung: one-sample proportion test (one-sided,
;- P >0,95,8=5%)
- Phdn mém: R 4.6.0
2.5. Pao dirc trong nghién ctru
Nghién ctru dwoc chap thuan bdi Hoi ddng Pao
dwc trong nghién ctru y sinh hoc Pai hoc Y Dwoc
Thanh phd H6 Chi Minh theo Céng vén sb 24/GCN-
HDDD ngay 21/02/2025. Tat ca di liéu thu thap
duoc bdo mat tuyét déi va chi st dung cho muc dich
nghién ctru khoa hoc.

H

Tbng sb 617 ca bénh pham sinh thiét va phau thuat dwoc dwa vao phan tich, phan b trén 20 hé co quan.
Tét ca 617 ca déu dat chat lwgng WSI sau lan scan dau tién hoac 1an scan lai. Bay bac st GPB tham gia v&i

phan bd 13-147 ca/bac si.

Bang 1. Phan b mau nghién ctru va ty 1é tuong hop theo hé co quan (N=617)

Hé co’ quan n % Twong hop % TH Nguy co BT

Pai tryc trang 100 16,2 93 93,0 0
Noi tiét 87 14,1 79 90,8 1
Da day 75 12,2 75 100,0 0
Pau cb 59 9,6 59 100,0 0
Tuyén vu 55 8,9 52 94,5 1
Gan 47 7,6 46 97,9 0
Hach 34 55 32 94,1 0
Hau mon 20 3,2 18 90,0 0
Bubng tring 20 3,2 19 95,0 0
Co t&r cung 19 3,1 18 94,7 0
Da liéu 15 2,4 14 93,3 0
Céac nhém khac* 86 13,9 77 89,51 0

Téng 617 100,0 591 95,8 2

*Phén mém, Mat, Tién liét tuyén, Tuy, Than tir cung, Rudt thira (n=20, 90,0%), Thuc quén, Thén kinh TW,
Bang quang. TH: Twong hop; Nguy co BT: Cé nguy co dnh huéng diéu tri. 1Ty Ié tuong hop tinh trén toan bo
86 ca gop; 12 trong s6 20 hé co quan (bao gébm céc nhém nhé <10 ca) dat ty Ié twong hop 100%.

3.2. Ty lé twong hop chan doan tong thé
- Ty lé twong hop: 95,8% (591/617)

- Hé sb Kappa: k = 0,956 (95% Cl: 0,939-0,972) - Almost Perfect Agreement
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- Kappa do nhét quan chan doan cla cuing bac si khi déi phwong phap doc (intra-rater, cross-modality) -
chi sé trung tam trong thdm dinh WSI [1,5].

Bang 2. Phan loai bét turong hop chan doén téng thé (N=617)

Phan loai Sé ca (n) Ty 18 (%)
Twong hop hoan toan 591 95,8
Bét twong hop nhe 14 2,3
C6 nguy co anh hwédng diéu tri 2 0,3
L6i chinh t&/m& hoa 5 0,8
L&i div lieu/ky thuat 5 0,8
TONG 617 100,0

3.3. Cac ca c6 nguy co anh hwéng diéu tri

Hai ca (0,3%) dwoc xac nhan cé nguy co anh hwéng diéu tri qua danh gia lai béi hdi ddng hai bac st GPB
chuyén gia cao cép:

Ca 1 (Tuyén va): Tiéu ban vat ly "Carcinom tuyén v xam 1&n NST d6 thap" so véi tiéu ban sb hoa
"Carcinom 6ng nhé d6 thap". Carcinom éng nhd (WHO 2022) tién lwong tét, thwerng khong can hoa tri bé tro;
trong khi d6 nhédm NST cling dé cé thé dwoc chi dinh hoa tri - sw khac biét nay cé thé anh hwéng diéu tri.

Ca 2 (Noi tiét): Tiéu ban vat ly "NIFTP" so v&i sb héa "U tuyén dang nang". NIFTP (WHO 2022) khéng can
iod phéng xa sau phau thuat, khac chi dinh theo d&i so v&i u tuyén dang nang — sy khac biét nay co thé dan
dén chi dinh diéu tri va lich theo ddi khac nhau.

3.4. Ty lé twong hop theo bac si doc
Bang 3. Ty Ié twong hop theo bac si doc tiéu ban (N=617)

Bac si Sé ca Twong hop % TH Nguy co BT

147 139 94,6 1
B 128 125 97,7 1
C 112 108 96,4 0
D 110 105 95,5 0
E 64 61 95,3 0
F 43 40 93,0 0
G 13 13 100,0 0

Khong co s khac biét ¢ y nghia théng ké vé ty 0,166, gioi han dwdi 95% Cl = 94,24%) phan anh c&

& twong hop gilra cac bac si (x* = 3,224; df =6, p = m&u 617 chwa dl Ion dé bac bo H, bang kiém dinh ty

0,784, Monte Carlo simulation do mét 6 cé tan so ky 18 don thuan. Tuy nhién, tiéu chi noninferiority CAP

vong <5), cho thay két qué doc WSI nhat quan gika  dat ca hai: k = 0,956 = 0,81 va bat twong hop anh

cac bac si ¢co kinh nghiém khac nhau. hwéng diéu tri 0,3% < 2,5-4,9%, khang dinh WSI
khong kém hon tiéu ban vat ly [3,6].

IV. BAN LUAN ) 4.2. Phan loai bat twong hop theo mirc dd anh
4.1. Ty lé twong hop va hé s6 Kappa hwéng 1am sang
Ty 1& 95,8% nam trong phan trén cta dai 87— B4t twong hop c6 nguy co’ anh hwéng diéu tri

97,7% quéc té [1,4,5]. Kappa k = 0,956 vwot nguéng
0,81, cao hon trung binh 0,75 trong tbng quan 38
nghién ctru [4].

B4t twong hop c6 nguy co anh huéng diéu tri
(0,3%) thap hon dang ké& 2,5-4,9% quéc té [1,4,5],
X phan anh: (1) kinh nghiém dé6i ngi; (2) chét lwong
Kiém dinh one-sample proportion (Z= 0,972, p = may quét Aperio GT450 DX [2]; (3) thanh phan bénh
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pham thwéong quy.

Ca hai ca c6 nguy co anh hwdng diéu tri déu lién
quan dén danh gia kho trén H&E (ung thw vi dang
NST/6ng nhd) va phan loai thwc thé mai phirc tap
(NIFTP), twong tw v&i nhém bét twong hop hay gap
nhét trong y van: loai mé hoc, grade mé hoc, danh
gia chi sb phan bao, phan loai u dwong tiét niéu va
phan loai tuyén giap [4,5].

B4t twong hop nhe

BAt twong hop nhe (14 ca, 2,3%) tap trung & Dai
trwe trang (7 ca: grade carciném, loan san) va Noi tiét
(5 ca: dac diém kém PTC, viém giap). Twong &ng
vOiy van xac nhan danh grade loan san va phan bao
la nhém bay hang dau [4,5].

Bénh ly & dwéng hau mén chiém ty 1& cao nhat
gbm 2 ca bét twong hop thudc 16i nhap liéu (thiéu mo
td "md viéem" vs. "md xo viém"), khong anh hwéng
diéu tri. Bénh ly hach bach huyét ciing gébm 2 ca, doi
hai phai cé hoa mé mién dich dé chan doan xac dinh.

4.3. Xac dinh 16i ky thuat va nhap liéu trong
quy trinh sé héa

L6&i chinh td/ma héa (0,8%) va 16i dir liéu/ky thuat
(0,8%) phan anh kiém soat chat lwgng sau scan con
& giai doan dau [1,4]. Phan tich cho thdy phan I6n
lién quan thiéu nhat quan ngdn ng va cu trac ghi
nhan (vi du: "xam lan" vs. "xam nhiém", hién dién/
vang méat xam lan mach/quanh than kinh) hon Ia 16i
ky thuat scan thuan tdy. Diéu nay cho thy nhu cau
chuan hoa mau bao cao GPB theo tirng loai bénh
phdm, twong tw hé théng checklist ICCR va CAP
[3,6].

4.4. Ty lé twong hop gilra cac bac si

Khong c6 khac biét cé y nghia (p = 0,784), cho
thdy WSI cho phép tai lap chan doan khéng phu
thudc vao kinh nghiém cta bac si Gidi phau bénh
(khodng 3-10 nam) [1,5,7]. Phan b khong déu (13—
147 calbac si) phdn anh tan suét truc va phan cong
chuyén nganh thyc té.

4.5. Han ché nghién ctru

- Man hinh van phong théng dung, khéng hiéu
chinh mau chuyén dung, khéng kiém soat anh sang -
phan anh diéu kién thuc té nhung cé thé anh huwdng
d6 chinh xac tai hién mau [3,6]. Khéng danh gia thoi
gian chan doan (y van ghi nhan WSI ban dau dai hon
20-30% nhwng giam dan [1,7].

- Nhém Than kinh TW (n=5) va Bang quang (n=3)
qua nhd dé két luan; CAP khuyén céo =60 ca [6].

- Chwa c6 nhém chirng phan quyét chuyén gia
cho toan bé ca bat twong hop nhe.

- C& mau 617 thap hon ké hoach 666, nhung ClI
Kappa (0,939-0,972) cho thdy d6 chinh xac cao.

V. KET LUAN

Chan doan trén tiéu ban sb hoa dat ty 1& twong
hop chan doan 95,8% va hé sé Kappa k = 0,956
(ddng thuan gan hoan toan) so v&i tiéu ban vat ly
tai BV DHYD TP.HCM. Ty lé bt twong hop cé nguy
co anh huwdng diéu tri chi 0,3%, thdp hon nguéng
2,5-4,9% qubc té, khang dinh WSI khéng kém hon
tiéu ban vat ly va da diéu kién trién khai thwerng quy
tai don vi. D& xuét mé rong trién khai WSI trong chan
doan thwong quy (wu tién cac nhém co do twong
hop cao), déng thoi xay dwng quy trinh kiém soat
chét lwong va bao cdo chuén hoéa theo huéng dan
CAP/ICCR.
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