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The value of artificial intelligence colposcopy in abnormal referral populations

during large-scale cervical cancer screening
WANG Ting, LIANG Hui, HE Xuemei,DU Hui, JIANG Mengyu,DOU Qiuyan, WANG Hanhan
(Department of Cervical Diseases  Xuzhou Maternal and Child Health Hospital ,Jiangsu Xuzhou 221000 ,China)

[ Abstract ] Objective To evaluate the diagnostic value of artificial intelligence (AI) colposcopy in abnormal referrals during cervical
cancer screening. Methods An Al colposcopy system was developed based on deep learning algorithms. A total of 400 women who
voluntarily participated in free cervical cancer screening at our hospital between July 2021 and February 2024 were enrolled and
randomly divided into two groups.The conventional colposcopy biopsy group (n=200) was designated as the manual group.and the
Al-assisted diagnostic software colposcopy biopsy group (n=200) was designated as the Al-assisted group.Pathological results
were used as the gold standard for diagnostic comparison. The diagnostic performance was evaluated using receiver operating
characteristic (ROC) curve analysis, and consistency between methods was assessed using the Kappa statistic. Results No
significant differences were observed in baseline characteristics between the two groups.The diagnostic concordance rate for high-
grade squamous intraepithelial lesion (HSIL) + in the Al-assisted group was significantly higher than that in the manual group
(89.00% wvs. 82.00%,X*=3.95, P =0.047).For other pathological grades and overall diagnostic concordance, no statistically
significant differences were found between the two groups (P >>0.05).ROC curve analysis showed that the area under the curve
(AUC) for cervical cancer diagnosis using manual colposcopy was superior to that of the Al-assisted group [AUC (95%CI) :0.942
(0.833-1.000) and 0.786 (0.640-0.932) ,respectively].Similarly, the AUC for HSIL diagnosis in the manual group remained higher
than that of the Al-assisted group [AUC (95% CI):0.850 (0.793-0.906) and 0.741 (0.670-0.813) , respectively]. The Al-assisted
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group displayed higher specificity (84.30% ws. 76.80% ,X*=4.27,P=0.039) and a lower false-positive rate (15.70% wvs. 23.20% ,
X*=5.84, P = 0.016). However, for low-grade squamous intraepithelial lesions (LSIL) and inflammatory lesions, both the
sensitivity (52.10% wvs. 73.80% ,X* =12.45, P <C0.001) and specificity (68.40% w©s.82.30% ,X?>=9.67, P =0.002) of the Al-
assisted group were significantly lower than those of the manual group. The manual group achieved a higher weighted Kappa
coefficient (0.67 ws. 0.53),indicating superior diagnostic consistency over Al, which underperformed in complex cases requiring
nuanced pathological interpretation. Conclusion The Al-assisted group demonstrated significantly higher concordance and specificity
in the diagnosis of cervical cancer and HSIL compared to the human group. Al-assisted colposcopy showed high specificity and a
lower false-positive rate in large-scale data. With further optimization of the technology, Al has the potential to improve the
identification of low-grade lesions and improve diagnostic consistency.The complementary advantages of both methods can provide
more accurate diagnostic support for patients referred due to abnormalities.

[Key words] artificial intelligence;colposcopy;cervical cancer screening;referral; diagnostic value
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Table 1 Baseline characteristics of study participants [n( %) ]

A H 9od 90 8 B o He

TCT %
BN K5, LA P<10.05 AERBHRIT¥E L,
ASC-US 230(57.50)
2 gﬁ% LSIL 80(20.00)
2.1 V2B 1Bl & L AFE B9 X Bk 43 47 ASC-H 19(12.25)
e 23 400 I 2 A 58 e s BRAZ B 1) 99 151 249 A BF HSIL 36(9.00)
G T A WG 41 TCT 45 5 DL K8 20096 ¥ PR 245 AGC 5(1.25)
Banr,wE1, B H g
XNTLTHES AT H A7 FEL R0 i, T 7E R 124031009
AP RN Ry 096 A B EE ) L b A S O i M 2 - L83050)
Vo BH PR 20 7] L PR a, LR 2,
- R L . HSIL 117(29.25)
MATHE ATHHITHRBE KA SRR,
Ca(SCC/ M9 21(5.25)

AT X HSIL+ W2 WA REER TATYH
(89.00% ws. 82.00% ,X*=3.95,P =0.047), % R A
B 2A S, WAL 7E HoAh s B 4> 2 12 Wi 7 & R

TE AP Ca RS BUR I

F2 ANIA5 ATHELBUELRIM(Py:,Prs)n(X)]

Table 2 Comparison of baseline characteristics between manual and Al-assisted groups [M (P s P75).n( %) ]

HRAE S bR BAR (n=400) AT 4 (n=200) AT 41 (n=200) Z/X? P
() 47.0(39.0,55.0) 46.0(37.0,54.0) 48.0(40.0,55.0) 1.61 0.107
B I A 2R

E# (RAE) 124(31.00) 67(33.50) 57(28.50) 2.30 0.513

LSIL 138(34.50) 68(34.00) 70(35.00)

HSIL 117(29.25) 53(26.50) 64(32.00)

Ca 21(5.25) 12(6.00) 9(4.50)

32



536 H55 11 4 ¥ B 42 4 4 AT R Vol. 36 No. 11
2025 4F 11 H Chinese Journal of Woman and Child Health Research Nov. 2025

K3 AIHSAIAFELHAARPELER (%]

Table 3 Comparison of pathological diagnostic concordance rates between manual and Al-assisted groups [n( %) ]

Wi BB (n=400) AT (n=200) Al 4 (n=200) xe P

1EH (RAE) 310(77.50) 155(77.50) 155(77.50) 0.00 1.000
LSIL 272(68.00) 133(66.50) 139(69.50) 0.41 0.520
HSIL 339(84.75) 163(81.50) 176(88.00) 3.27 0.071
Ca 391(97.75) 193(96.50) 198(99.00) 1.82 0.177
HSIL+ 342(85.50) 164(82.00) 178(89.00) 3.95 0.047
R AR 256(64.00) 122(61.00) 134(67.00) 1.56 0.211

H HSIL+5E X 4 HSIL K Ca,

x4 AIBEZELHARKBERN ROC HEER

Table 4 ROC curve indicators of manual colposcopy for different lesions

; 5 ; . o g R
LB ES AUC95%CI) z P R 95%CD RS (95 6CD) s o TEVONRV
2] 0

EH (RAE) 0.695(0.624~0.766) 5.41  <C0.001 50.88%(37.90~63.86) 88.11%(82.81~93.42) 0.390  77.50 0.630 0.818

LSIL 0.693(0.625~0.760) 5.60  <C0.001  68.57%(57.70~79.45) 70.00%(62.12~77.88) 0.386  69.50 0.552 0.805
HSIL 0.850(0.793~0.906) 12.16  <C0.001  76.56% (66.18~86.94) 93.38%(89.20~97.56) 0.699  88.00 0.845 0.894
Ca 0.942(0.833~1.000) 7.94  <C0.001 88.89%(68.36~109.42)  99.48%(98.45~100.50)  0.884 99.00 0.889 0.995
HSIL+ 0.873(0.822~0.923) 14.56  <C0.001 80.82%(71.79~89.85) 93.70%(89.48~97.93) 0.745 89.00 0.881 0.895

H HSIL A& XA HSIL K Cas; PPV S BH A 7 {8 s NPV Ay BE 4 7 00 i .
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Fig.1 ROC curve related to the manual group
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23.20% ,X*=5.84,P =0.016), LSIL K& & 4F & W
AT 4 R E (52.10% ws. 73.80% . X*=12.45,
P<C0.001) 5% 5 & (68.40% wvs. 82.30%, X* =
9.67,P=0.002) ¥ W EMT A T4,
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Table 5 ROC curve indicators of Al-assisted colposcopy for diagnosing different lesions
2% HER R
LIRS AUC95%CD) z P FARE 95 % CI) FESEE(95%6C) %“g( (%, FEV NPV
=] 0
IEH CRIE)  0.731(0.665~0.797) 6.86  <C0.001 59.70%(47.96~71.45)  86.47%(80.65~92.28)  0.462 77.50 0.690 0.810
LSIL 0.661(0.591~0.731) 4,51  <€0.001 64.71%(53.35~76.06) 67.42%(59.43~175.42) 0.321 66.50 0.506 0.788
HSIL 0.741(0.670~0.813) 6.63 <C0.001 58.49%(45.22~71.76) 89.80% (84.90~94.69) 0.483 81.50 0.674 0.857
Ca 0.786(0.640~0.932) 3.85  <C0.001 58.33%(30.44~86.23) 98.94%(97.47~100.40)  0.573  96.50 0.778 0.974
HSIL+ 0.775(0.711~0.839) 8.46  <C0.001  64.62%(52.99~76.24) 90.37 % (85.39~95.35) 0.550 82.00 0.764 0.841

H HSIL A% XA HSIL K Ca; PPV Sy B B G s NPV Ay B 78 00 4

— IE# (RJE) (AUC: 0.731)

—— LSIL (AUC: 0.661)

——HSIL (AUC: 0.741)

0.0 0.0 0.0
00 02 04 06 08 1.0 00 02 04 06 08 1.0 00 02 04 06 08 1.0
1— 4557 1—$RE 1— 455
(A) ATH-IE# (RIE)-ROCHT ¢ (B) AIZH-LSIL-ROCH £ (C)AIZ-HSIL-ROCHI £&
1.0 1.0
0.8 0.8
MO‘G @(06
& &
X 0.4 ™ 0.4
0.2 0.2
0.0 ——Ca (AUC: 0.786) 0.0 — HSILX Lk (AUC: 0.775)
00 02 04 06 08 1.0 00 02 04 06 08 1.0
1— e R 1— 5B
(D) AI#H-Ca-ROC i £& (E) AT41-HSIL & 5 E i &-ROC i £k

B 2
Fig.2 ROC curves related to the Al-assisted group
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N5 AL B8 652 Wi 43 IE & (R .
LSIL . HSIL K& Ca 45455 5 e 80 HE &6 10 45 2R
AT — BOHEAR 5, Hooh A T4 89 AL Kappa {6 8
0.6658 . &7~ A T2 55 9 #1455 B A & B — o
AT 4 AL Kappa {H8 0.5270, Ud B — 20 vp &%,
n# 6.

x6 AIHE AIAREESH —HELSHT
(A Kappa BHD

Table 6 Diagnostic concordance between manual and

Al-assisted groups (weighted Kappa coefficients)

215 fNAL Kappa A5 ffE 1% 22 95%CI — PR

AT 0.6658 0.0272  0.6124~0.7191 @5 —3%

Al 4 0.5270 0.0333  0.4618~0.5922  thé 3%
3 18

B U A D A R R S T AR R R, B R
PARIR I8 OB AT AF B R 14, kg
AF BT B B S0 R B 29 52.8 1 B, BE TS 26.6 7 B,
90 Yo MBI AR P AE R P E K. FRIEE I A O
K LB SR AE &R Rk 98.9/10 J7, FE TSR 30.5/
10 77, BB LI, REREC# L2
JRA G A F AR A B 3 RN R 0 2 R R
DX HPV 5 i 3 Tl 56 i AR B % 12 (91 4 B4 2K 31 45
Iin) 0, 5 SR B0 7 45 AR S & 3k R AR B
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