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Abstract

Objective: To investigate the diagnostic value of the simplified International Endometrial Tumor
Analysis (IETA) ultrasound feature scoring system combined with Slow Flow HD in endometrial can-
cer (EC). Methods: The clinical data of 65 patients who presented with irregular vaginal bleeding and
received treatment at our hospital from August 2023 to July 2025 were retrospectively analyzed.
Based on postoperative pathological results, the patients were divided into a non-endometrial cancer
group (32 cases) and an endometrial cancer group (33 cases). According to the IETA consensus, a sim-
plified scoring of ultrasound image features was performed for both groups to calculate the total
score for each case. The differences in IETA scores and Slow Flow HD blood flow parameters [Vas-
cular Index (VI) and Flow Index (FI)] between the two groups were compared. A binary logistic re-
gression was used to establish a combined diagnostic model, and receiver operating characteristic
(ROC) curves were plotted to evaluate the diagnostic efficacy of each method. Results: In the simpli-
fied IETA scoring, the mean score of the non-endometrial cancer group was 7.88 + 3.087, while the
endometrial cancer group was 9.64 + 2.177. The difference was statistically significant (P < 0.05),
with a sensitivity, specificity, and area under the curve (AUC) of 84.8%, 56.2%, and 0.707, respec-
tively. Compared with the non-cancerous group, both VI and FI were elevated in the endometrial
cancer group (all P < 0.05). ROC analysis showed that the sensitivity, specificity, and AUC for VI were
81.8%, 62.5%, and 0.728, respectively; for FI, they were 87.9%, 43.7%, and 0.649, respectively (all
P < 0.05). When VI and FI were combined, the sensitivity, specificity, and AUC were 81.8%, 59.4%,
and 0.725, respectively, which was superior to that of a single parameter (P < 0.05). When the IETA
score was combined with VI and FI, the sensitivity and specificity reached 97.0% and 50.0%, and
the AUC was 0.732, indicating a further improved diagnostic efficacy (P < 0.05). Conclusion: The
simplified IETA ultrasound feature scoring system combined with Slow Flow HD blood flow param-
eters can significantly improve the diagnostic efficacy for endometrial cancer, which is beneficial
for the early identification of high-risk patients.
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T B P (Endometrial Cancer, EC)J& L PEAEE R G0 H WGV 2 —, 5 HEZ) 20%~30%, H K
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SHL KB PN B P L AR R P R AT IS R [4]-[6],  DASRE Rt 1 B P L AR (12 W — B ik
FErtE. NSO REY], 8 IETA IRRE R LA/ R A AR LA 2 SRS iR 2, 7
FARAN R B AE 2 T ) F A2 5, B T8 P OB AR R A RE s AR, S A 200
EC TE# A LA FRE EAAEZESR[6]-[8]. AW Z )T IETA B A RHIELE EC Wi iR (7], HF
TERH EC iR s 1 ST R itk — 4R &

B = AR HOR A AR, G R I ML A8 (Slow Flow HID) R EE L, S5 0] Arl 1 857 XL 97 A 0
BN EBACE IR BRI MR MR S A ZUS s E S, AT SEEUN T 5 Y BRI S5 44 1) 52 P
(VL FI), AT S e fiied i A2 B (9] 28T, H AT Sk =% IETA JE&A54FES Slow Flow HD IfiLfi
ZHMEEERT EC 2K R Gt st. B, RS G ER EIAR IETA KR H A CHE TR
[4]-[6] [10]-[13] FAG &R G PR &, FFERERGE MR S48, BRI HAE T 5 MR 2 0 IE RANME,
DA AR 5 SRS Wi i B mT 52440

2. AREH®
2.1, —fRER

(] PEIE Y 2023 4 8 22 2025 4F 7 HIRBEIA I 65 il AU B E M B3 . 4268 33~78 &, 1
$%1(47.95+9.80)% . AINFRE: O ARAETATEINIE S M A & Slow Flow HD MR G d: @ H&wH
MIARJGHLRLFEE R @ T A >3 M. HibpbaE: © CHEZRUTEUT#H: @ HIRIH. W
FUASOR AR R AWIRA L% O IRIKBERARF PR . IIEARERELS R, HEHEITATE
PA IS AR 2H (32 ) AT B A s 4EL. (33 ) o

22. UB/EHZE

KH GE Voluson E8 1 E10 B4 Z ¥l A2 Wi, B —4EAFIRKL(RAB4-8) X VOCAL & &4}
BT fE . B HE s B ok 5 BB 7, Je AT I IS i i 15 SOOUBHE, DR FHEHCHE TETA brife
BT V0 o BEJE VI 5 =4 23 B 50 0F 5 3 Slow Flow HD, WE H % < n KE =4 AHREE. 8
F VOCAL %44 A 30° 90K Jig % 180°3RHL 6 NI, T3 HAn 15 AL S, &E 7B B34
R 24 VI Hl FL

2.3. IETA BE R SIES

MRS IETA FLIRFE AR 5 S SLEAT B 82, BAR(1) AIRIERE: SRR 2 15
WIS o A B AR DU I B P AL AR N o 35 AR B s ANT I, USSR “ANFTIR” - (2)
Wl F 2R 5 7B AR R S BT EXRR, WSO8 “59517 o XA E B ER AN E
S RIS RS RIS U N AN R R 2 M e B R BU I SR A . “295)7 I E A IRERE <=
AL, DLEIYSI R SRR A R . 25 BRI E . A AR EEYE, NS “A5T . A
ST E A TR IR S 45 (a) B9 S A AU ZEE 8 (b) BB RS A A X () 5+
RS SA ST (d) RREESEARNRIEXIE: (o) FRMH REA AN AFENMEX I,
(3) PBEARERANU: F A AR A 21— RO B vy el 7 S, O A e b el e SO “ 2Rk, A B4
ANHEI ) g [ P B, DU B E SO ARG, BRSBTS S, AR SO A
W B FHRANER” o (4) W - DUZRZCH: T E B - DUZSS A ARE RO AR o iy el 7 R
Ao (5) ALREERM: BN KB AT i v T m /s R w7, BRI S RIA . (6) MPFD:
1N 2 20 ARSI 3 70 N E SRR 4 72 NS . (7) MR NT MR
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B, R ETR R ERIE 2 SR 2 Ak AR 2 S R SHE U A . LR P4l R A IETA 3
W PIARE4]. TEARBIFH, FTATREEF L&KW IETA HRSCER. IETA AHCHE 5T SCRHR[4]-[6] [10]-
[13], PR R M 7S R RHE R A IR FE AT 204, BIPEoy, B e vh B AR B 455 .

23.1. N HRARTE

ARWEFCHCR A IETA M RE R VPR, TS RM[7] B[ 1415 N IR LR 2
REBHEITN: B, T IETA iR B S IE R R IE B [l —PE . J Rk e e
25y, R KRR AR B (AR A MERIE T 1 594 B ) HEAT LB 434 Foik, FIFH 0t Logistic [HIJA4y
AT %E HH T 7 5 P S (O SRR D 3R, IR AR &% A I R 2 (W B0 A R (B () AT AU 43 . il K
HAmMRHAOR E)MAERGIMREE . PR - USSR FERATE )R TR maH, Mk & 41
LA R A N B 5 PR RO 1),

2.3.2. WESEIES X

VA R A R EE I DU OPBRIEAT IR : © SEEVEIY: RIS TAERHE M Z6(ROC) T 5
4 T IHAR(AUC), B 58 X 43 R 22 (1 B AR 12 Wik W7 2 (Cut-off {8), S L BURE: R R 18 S HERf 22
@ PR —E IR : AW FORZVE o N T 65 BlEIRWI6], DIARJGHLURBZE RN “Shrnt” , @
I ELREPE A2 5 SR SR B S IRT 2F & 3R 2 Kappa — 301, B6E %0 F VR I R 92 bR TAE %511 5
RS I T AT e S R . BLAR IETA M AR ILGE 1. B 1L B 2).

Table 1. Simplified IETA ultrasonographic scoring criteria
1 IETA BEYHEE RITFNHER

0 4% 14y 24 34y 44
FehpE  AAZRY <120 12.1~15.0 15.1~20.0 >20.1
(mm) Y2 5] <5.0 5.1~10.0 10.1~15.0 >15.1
—LRIE
oy IR
A Sy sy
Tl i R
Y59 S0 A A D0 B i
BE S AE5)
Ky VTR Tﬂéﬁiﬁﬁgw PR B
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FE NP LA 2 ] 75 e
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TENE-PZE5H FEI AFL el TR
HIAIAAE H o
B I BRI ToR Jo el A A] EBHEIE RAFE =
54 EMEEs  AROKES PRORES A
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PRI E
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Figure 1. Gray-scale ultrasonogram and color Doppler flow imaging of endometrial hyperplasia
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Figure 2. Gray-scale ultrasound and color Doppler flow imaging of endometrial carcinoma

B 2. FERNERZKRME R G S SR E S

FE NG Ltk 48 %, FIEAMM I . R5EHENFE NI T . IETA BRI
fE G Pk R 15 [ FEWERER 26.9 mm: 3 45 ARRE SR ABEEXSE: 14 TENBEPL
SAFIRANE: 040 FEHAB - FTENEZFAEAE: 30 L “=l” 1k 1 GBS
R : 2 43 BtaiEsr: PEREIMFES: 34 MBMEEN: 240 EEEZE): 2 7],

2.4. BKEMFER &

FTERAE AR S, A4 T, A PD #IFIESE Slow Flow HD 2, JE3)
3D, AEEHUREAE /N S M R, W R B A IR s PR e e 4, RIS ENE, A VOCAL #£/7
WA, BN 307, ek 180°3k4% 6 MNUIH, UL A (BRI FIHA/EAVIGGE 1, FahHies 75 Nk
AR 6 K5, 32 BEMGERIX IR, FAFE T B4 Bk B 5 A I 240 VIL FL.
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25. o4

AHT TR 75 R AR 65 Bl 75 A B B35 0 D9 1B AR AR A 32 BiIA 15 P R AL
33 5], LB TETA &) 5 VP o3 bRt e A BRI IV 20 LS B RSR I 1R S B 22 57

2.6. GEiHEFESHT

SKF SPSS 25.0 BAF R BAEHEAT HER KA. IETA f 515 VIL FI & ESS At R 5ok
KA + WEERE TR, ZRIESITRAPRBOIEEAR i3 . IR ERZS RN &, 4T
LRSI TETA 18 55 VT 5312 Wi bt xof A MR ARRAE (1997 43 BB IR M A% 240 VI FL 2 Wi 15 W s
(IZE5, K —JC Logistic [FIVAE S IETA 1/ 5 VP02 B A MR LIRSS S350 VI FLE 5015 P
BWiERL 20 ROC HZ 08T IETA i 3P40k, BUGE MR S5 VIL FI LK A T8
PN B PO RO ME L R R A SRS AR HRFAIE #h 28 T THI AR (Area under curve, AUC); AUC > 0.9 AR &
LW E. AUC 7£ 0.7~0.9 Z[a], Wit F%%. AUC £ 0.5~0.7 28], LW ERK. 24 AUC = 0.5
i, RIZZOTERAEHINME. P<0.05 NERB R FE L.

3. 458
3.1. IETA BEFHEE ST ZEH FENEENE R

£ IETA B A RHIER 21 i, FARGHEL S8+ 5 AR A 3917704 7.88 + 3.087, F
ARG HLGE BN T B AP N 9.64 £2.177. 515 WRAEARALLE:, T 5 NEEA D
WK, ZRA G SU(P <0.05) . FAUSPE R AN A2 30 TAERRE 28 R IF(AUC) 751 A 84.8%.
56.2%-~ 0.707 (% 2. K 3).

Table 2. Diagnostic efficacy of the IETA scoring system for endometrial carcinoma

%% 2. I[ETA 22 F E NE R AL

S AW E AUC (95% 7] {5 [X [a]) P RIBE (%) R (%)
IETA Y5 7.5 5% 0.707 (0.575~0.840) 0.004 84.8 56.2
ROC Curve
1.0 /'7
0.8
3« 0.6
=
.‘5
5
D o4
0.2

0.0 0.2 0.4 0.6 0.8 1.0

1 - Specificity

Figure 3. ROC curve of IETA score in the diagnosis of endometrial carcinoma
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3.2. FENEEBRELRMREZESH VI, FI SR

3.2.1. EBOH

FARBHELE AT 5 NIRRT VIS N 12.35+£8.916, FARGELG R AT 5 A BIE 4T
P VI VEG N 18.81+7.664; T ARIGELL AT B WA AR H 11 F1 ¥4 50.10£4.994, T AR5
HGE RN T B A B L T4 FT RN 52.87 £ 4.814; 5FEARRBL R A 75 WA, FA
R LSS N EC FIEBRE MR % 250 VIL FI ¥ Bk, ZRE4500E L3 P<0.05) (K 4. K 5).

Figure 4. Determination of Slow Flow HD parameters in patients with non-cancerous endometrial lesions

E 4. FEARIFETEEBREDRNESENEE

FENEIEEERE . otk 37 5, FIEAMUEL. REREAFENIEER. SlowFlow HD I
WEH VI 12.321. F149.994,

Linyi WA Hospital I t D2 o Linyi WA Hospital

Figure S. Determination of slow flow HD parameters in patients with endometrial carcinoma

E 5. TEAEEZESEBRRILTAGSENE R
TE N IR ik, 65 %, A JERE AN H I . ARJEHEA T2 R T B Slow Flow
HD I Z%% VI 30.541. FI149.636.

3.2.2. ROC BhZ& 7
ROC LT B, VI E0F 5 WIS FSUSRME . Frm R AUC 25008 81.8%. 62.5%-. 0.728;
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FI 5075 P S (O BURRE . R SRR AUC 2051009 87.9%. 43.7%. 0.649; 2 ¥ A Giit 2 m X (P <
0.05) (# 3. [ 6).

Table 3. Diagnostic efficacy of Slow Flow HD parameters VI and FI for endometrial carcinoma

= 3. BRERILERESE VI, FI 2B F= RNERRZEE

ZH K AUC (95%H 15 [X [f]) P& RIBE(%) FER (%)
VI 10.283 0.728 (0.601~0.854) 0.002 81.8 62.5
FI 48.522 0.649 (0.513~0.784) 0.039 87.9 43.7
ROC Curve
1.0
Source of the
Curve
— VI
0.8 —FI

— Reference Line

0.6

Sensitivity

0.4

0.2

0.0 0.2 0.4 0.6 0.8 1.0
1 - Specificity

Figure 6. ROC curves of Slow Flow HD parameters VI and FI in the diagnosis of endometrial carcinoma

& 6. BREMABESE VI, FI 2 FERIEELN ROC fhZkE

33. RANABKRMAEREESH VI, FI TiSET 5 NEEBFN

A IR AR S5 VI FLECA I, 3#id ¢ Logistic [A13 2 SR ML B AR 28 VIL FI
BEA 2 Wi TS 5] 75 9 B AT, 12 Wi R R ME . R S EFN AUC 437008 81.8% 59.4%F1 0.725,
LT B — R MR R S U2 W E, ZRBASHER P <0.05) (£ 4. E 7).

Table 4. Diagnostic efficacy of combined application of slow flow HD parameters for endometrial carcinoma

F* 4. AN ABREMRSHIZHFEREEEE

S A e AUC (95%A] {5 X |f]) P1H RIPE (%) TR (%)
VI. FIEB:A S 0.725 (0.599~0.851) 0.002 81.8 59.4

3.4. IETA BEHER ST EBA BERMARGSE VI, FI S50 TF S AEAR T
2 IETA M S RHIE 8 2 VP 5 R L S8 240 VI FIL A B, ¢ Logistic [a]J7 %
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3 TETA 8 75 RFAE 187 5 VP02 5 IR M AR 280 VIL FLECG 12 AL 2800 1 5 B A8, 12 it
RUBURME . R 21N 97.0%. 50.0%, AUC $Em% 0.732, L TARM— T a it gh R, ZRE 502
B (P <0.05) (5. Kl 8).
ROC Curve
1.0

0.8

0.6

Sensitivity

0.4

0.2

0.0 0.2 0.4 0.6 0.8 1.0
1 - Specificity

Figure 7. ROC curve of combined application of Slow Flow HD parameters VI and FI in the diagnosis of endometrial carcinoma

7. BANABKIELRARESE VI, FIiSHF5REREN ROC #hZE

Table 5. Diagnostic efficacy of IETA combined with slow flow HD parameters in diagnosing endometrial carcinoma

3 5. 1ETA B A N R BIRE MR A &S B2 F 2 MR ER S EE

S AW H AUC (95% 1] {5 X [8]) P RIPE (%) 5 (%)
B S 0.732 (0.606~0.858) 0.001 97.0 50.0
4. i

H AT 5 P B 7 T 1) e 2B A T s AR AR Ak, 7 EE R Lo M AR A TR BN AR B /R [15]. 75
W R B RATECAL AL, AN ERERER. BT 5 PR B BRI R 4628 5 36
i, AR EC MRAEFER ARG IR B R 5 Y B A HE LU 2SO0 B2 B2 W EC 1 “ &br
HE” B G HRE B E N AR A k[ 16]. & LB IERE 75 (TVS)TE 4 51 J7 BR T 55 s o ) 5
WAL, 8 R LTS AS LAY T 5 R AR AE LAIX 7y o ASHIFFE 45 RAESE, T IETA JLiR )
FE FERFAIE 18] 5 VP B BR B S BT B IR RS 8 55 [FIRF, Slow Flow HD Z4(VI, FI)I) 5 i,
B T R 2L 2 RS R AR UL W S = IR . S A, LT RIOESET 5 M
MG F1%” BRHB A, 2SR ER, BEIZEEURMERIE 97.0%, AUC #2712 0.732,
F85r R LI G SRS 0] G RO AN — R B AR AR AN 2, $ETH LA EC B IR A Ak e
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Figure 8. ROC curve of IETA combined with Slow Flow HD parameters in the diagnosis of endometrial carcinoma

8. [ETA BF & N ABIREILR ARG SEIZHE 7= RERER ROC phikE

FHECLT 2 41 (computed tomography, CTYRYEEEH AT EC VLT, CT 4k #4E F T4
Y200 S i R T B AN AR B R R S R B[ 17 ERX TR A S, CT 78 EC JUZRIEN
FKINEOAE, MOANEH TI6 s B3RS (magnetic resonance imaging, MRI) AJ i 7 0/ L8 43 3 FF 3R
B SR I PG, 3 mT SR AR IR K/ NRIR B . WUZ AV E S0 FE R . B AU BRI R 45 e A IR S S 12 T
FE[18]. MRI BAX T EC BIiZWi B m, BAEIGIR BRI A K i s S5 R R 4 Bl ok —
MG AR, FFEAEH TIMERIZE; ek, BRE 4B RN R R, PR, 24, @k, 5
. 235 B S0 e T R A A 1 PR . FH Y L

THEFEGET, BRI SR E N, RIEERIHEHE R, YRR
B, BRI GE RS, FIAMESCE A= B E 2. WIEZE H SR N5 %R 7,
P 2 PR B ) s 2 7 i« 385 5 30 PN B ) ) B 2 (I [ 7 ) 68 J2 (o i 78 ) 45 s 4 (v [ 7 ) R i = 2RAIE 7
TE 53 WA 2= F 5 K 23 320 8 ) Y LR TR A s Tl 75, B AW R R4 E SR B A1 s el 7 [ 14] 24 F
BN ISR, A RIS Vg BRI R, IR A S MR KAUER, NS IEFEVE SR
BRANE, B LZ [ 5 RN A SI08K . R0 23 i A A n] R I Z L M LR B 5 (FE
e R MRES), k2Bl b R RAE 19, 75 NI RAER
Ji& 5 g I A BB AR G o IR 4 i R 4 1k 440 B R 40 22 b I AR Rl -, 15 TR A I AN R
FIEFLRHAE L, MR, 3SR 2% HBE K, AT semiEd . ARRE ) i LR AR AE[20]. PRI,
MRS H B SCE AT AE— B AR E R MR AR AT . M IR A AR, PR R AR e AR L, F 8
AT o5 AR AR E A L, RPN LR € S8 . H T4 1E R (2 35 ) 75 (trans vaginal
ultrasound, TVS)/& H Rl PR 2 W5 NSO AR 1) RS 25 757%, TVS AT LUSMT s 75 A R
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ARHIRAN RS TG B SR BEHARN KR, BO2 0B &S ox MRTE % & ah 1125 I,
Xt EC ARG A1 2 WAl RO By EEE G AR, BN RIR T B A IRz B AR
SRR IR L MRRAE A BRI, TVS AR EERILE RYE 75 AR A m N E21]. [, KoY
TVS HA M B EMPEMRBESESRIE, 2B EREA — 20 IRPR RIS A 4.

Bt = 4B AR BRI BN SR T I BAG RE 5R AN T TVS AR 2 AL, fEFSE AT BC 12
WTARKCER 42 THT o 454 FT IR GO LU AR AR (Slow flow HD), R AR S 21 /I 0L 47 A £ A1 T L7 PO
gy, ER AN R MRS VIL FLA 75 N B AR M 1T 2 B, R B RN 18 PR A2
ORI R4S, XA AR A T8 e f8 3 A2 W b oA IR s R . A RS R &R, 53k
ARG, TR AL VI A FL BT, SR A S b ol i & s i, 5 BAERT Fe s R —
Blo VI A FI A8 O BEE AT (58 B by,  HBUETHRImBr A S 325, SRS R v g
= o

AWFRAREY], FT IETA SERM @R A RL R 5 0E R e AE — e R L S5 Y S0 32
M ZER, THEGE MR RESE VIL FI /MG ED 715 BEE S0P Ah 15 P UL e B 15 L
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