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The application value and clinical significance of transvaginal three-dimensional ultrasound
imaging in assessing the classification of intrauterine adhesions and endometrial receptivity
ZHU Dan', CHEN Yan-hua', QIN Lu-yao', ZHANG Dong-mei’
(1.Department of Ultrasound » Meishan People’s Hospital » Sichuan Province » Meishan 620010, China ;
2.Department of Ultrasound s Chengdu Women and Children's Central Hospital s
Sichuan Province, Chengdu 610000, China)

[Abstract] Objective To investigate the application value of transvaginal three-dimensional
ultrasound (3D-TVUS) imaging in assessing the classification of intrauterine adhesions (IUA)
and endometrial receptivity (ER). Methods Seventy-six patients with TUA were selected as
research subjects, and 3D-TVUS imaging was performed after admission to compare the 3D-
TVUS parameters [ uterine artery pulsatility index (PI), resistance index (RI), endometrial

thickness (ET), endometrial volume (EV), endometrial vascular index (VI), blood flow index
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(FD, vascular flow index (VFD) ] in patients with different scores of classifications of ITUA and
ER, and the correlation and assessment value of each ultrasound parameter with scores of
classification of ITUA and ER. They were followed up for 1 year to record the pregnancy and
The PI

and RI of the severe and moderate adhesion groups were higher than those of the mild adhesion

compare the ultrasound parameters between pregnant and non-pregnant patients. Results

group, and higher in the severe adhesion group than in the moderate adhesion group; ET, EV,
VI, FI, and VFI of the severe and moderate adhesion groups were lower than those of the mild
adhesion group, and lower in the severe adhesion group than in the moderate adhesion group
(P<C0.05). PI and RI were higher in ER score <<3 group and ER score 4—6 group than in ER
score 7—38 group, and higher in ER score <3 group than in ER score 4—6 group; ET, EV, VI,
FI, and VFI were lower in ER<C3 group and ER score 4—6 group than in ER score 7—38 group,
and lower in ER score <{3 group than in ER score 4 —6 group (P<C0.05). PI and RI were
positively correlated with IUA score and negatively correlated with ER score; ET, EV, VI, FI,
and VFI were negatively correlated with TUA score and positively correlated with ER score (P <<
0.05). The area under the receiver operating characteristic (AUC) curve (AUC) of PI, RI, ET,
EV, VI, FI, and VFI for distinguishing mild and moderate IUA was 0.744, 0.730, 0.816, 0.819,
0.805, 0.824, and 0.718, respectively, and the AUC of combined diagnosis was 0.914. The AUC
of these indicators for distinguishing moderate and severe IUA was 0.802, 0.783, 0.750, 0.751,
0.742, 0.758, and 0.807, respectively, and the AUC of combined diagnosis was 0.834. The AUC
for distiguishing poor and moderate ER was 0.790, 0.778, 0.717, 0.847, 0.777, 0.754, and
0.799, respectively, while the AUC of combined diagnosis was 0.900. The AUC for differential
diagnosis of moderate and good ER was 0.809, 0.829, 0.741, 0.712, 0.795, 0.781, and 0.847,
respectively, while the AUC of combined diagnosis was 0.934. Pregnant patients had lower PI
and RI, but higher ET, EV, VI, FI, and VFI than those in non-pregnant patients (P <C0.05).
Conclusion 3D-TVUS can be used in the assessment and diagnosis of classsification of TUA and
ER in patients with ITUA, providing a reference for early clinical assessment of the condition and
prediction of pregnancy in order to develop targeted intervention plans and improve prognosis.
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1 AEERFESEREZNEZS#BEREGSHILE
Table 1 Comparison of parameters of transvaginal 3D ultrasound imaging in patients with different

classifications of intrauterine adhesions

(x=£s)
20 51 Bil%k PI RI ET(mm) EV(em?®) VI FI VF
BREEREH 26 2.55+0.43 0.80+0.02 5.49+1.01 3.83+1.08 3.68+0.77 24.66+5.18 0.9240.30
PR R 33 2.9140.51*  0.84240.03*  4.63%£0.82*  2.6120.74"  2.8240.69"  20.7544.08"  0.5520.18"
Gy % ol 17 3.4240.60" % 0.8940.07*% 3.58+0.71"% 1.6040.55"% 2.2940.53"% 16.7243.21"% 0.36+0.10" %
F {4 15.191 26.044 24.983 37.727 22.881 17.582 38.502
P g <<0.001 <£0.001 <£0.001 <£0.001 <<0.001 <<0.001 <<0.001

* PAH<C0.05 SREFEA LR £ P {H<C0.05 5 4] L% (SNK-¢ K 58)

3 ROISH-HBRN=HBFRN

Figure 3 The two-dimensional and three-dimensional

1 HmE T HBEM=REERN

Figure 1 The two-dimensional and three-dimensional ultrasound manifestations of case 3

ultrasound manifestations of case 1 29 Z:IE] %E’ulj‘]}]ﬁ %q: %l‘iﬂz ﬁ:}’}%\ % é’élgﬁlg: gﬁ o
/ FSAR SR R IR T N 2 M4 B PLL
RI.ET.EV,VI.FI,VFI 223 G il % & X (P<
0.05) s FE NI SZ WP r<<3 sr M 4~6 44
M) PLLRI & F 7~8 4rdl,<<3 41 PLL.RI & T
4~6 JrH ;<3 /rH M 4~6 M ET.EV, VI,
FI.VFI & F 7~8 434, <<3 /34 ET.EV, VI,
FI.VFIfK T 4~6 4. 257 A G it 2 X (P<
0.05), W% 2,

B2 HmO2H_HBFEM=_BBERIA

Figure 2 The two-dimensional and three-dimensional

ultrasound manifestations of case 2
®2 FARAFENBRAZIHTFNEELMEZRBFHESHLER
Table 2 Comparison of parameters of transvaginal three-dimensional ultrasound imaging in patients with

different endometrial receptivity scores

(x=£s)
20 51 151 %% PI RI ET(mm) EV(em®) V1 FI VF
<344 15 3.45+0.62 0.900.06 3.5240.70 1.5840.51 2.3140.57 17.1443.36 0.380.11
4~6 s 36 2.94+0.53" 0.8540.04" 4.7140.86"  2.7340.90"  2.9040.75*  20.63+£4.17*  0.58+0.16"
7~8 44 25 25140447 %  0.7940.03%% 53641107 3.63+£1.05"% 3.5640.82" % 24.43+5.29%% 0.85+0.24* %
F 15.434 34.247 18.768 24.806 13.870 13.190 33.364
P1{H <20.001 <0.001 <0.001 <0.001 <0.001 <£0.001 <£0.001

* P{H<C0.05 5 4~6 r A b# £ P H<<0.05 5<3 4 L# (SNK-q #5)

23 ZME-HBHENESHSERFENE.F  EV.VLFLVFISEEHFESEREAMEX, 5T
BENIRAEZE AR CTE PLRI SEERIEDY  WEAEZMEF2 2 IEMHAK(P<<0.05), L% 3.
JERIEMXK, 57T ENREZ 2 0K ET,
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Table 3 Correlation between parameters of transvaginal
three-dimensional ultrasound imaging and scores of
classification of intrauterine adhesions and

endometrial receptivity

- B ) B TE AR 2 VP 4)
r 8 P& r 8 P E
PI 0.663 <20.001 —0.620 <20.001
RI 0.629 <20.001 —0.597 <20.001
ET —0.714 <20.001 0.703 <20.001
EV —0.708 <20.001 0.681 <20.001
VI —0.635 <20.001 0.582 <20.001
FI —0.602 <20.001 0.577 <20.001
VFI —0.710 <20.001 0.653 <20.001
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VEAN O (E DAHb R 3 406 S BRPE R AR 56 1 2 0%
HAEN I EREA . ROC 4k @78, PL.RI.ET . EV,
VI.FI.VFI % 2 2 5 b B2 26 % 1 AUC 43 51 R

0.744(95% CI:0.613 ~0.848).,0.730 (95% CI ;
0.599~0.837),0.816 (95% CI:0.693 ~ 0.905),
0.819(95% CI: 0.697 ~0.907),0.805(95% CI ;
0.681~0.896),0.824 (95% CI:0.703~0.911),
0.718(95%CI :0.586~0.827) , J¢ & % Wil 4% jig 5 v
FERR R AUC 4 0.914(95%CI1:0.811~0.971) , 'L
4,
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FAEREAS , ROC 14k 8 7%, PILRI,ET . EV, VI, FI,
VFT % 5] v B 5 & B 26 7% 9 AUC 430l 28 0.802
(95%CI:0.672~0.933).0.783(95% CI :0.637 ~
0.928).0.750(95% CI :0.598~0.901),0.751(95%
CI:0.610~0.892).0.742(95%CI:0.606~0.879) .
0.758 (95% CI:0.626 ~ 0.889),0.807 (95% CI :
0.687~0.926) , Bk 5 4 | vp fiE 5 5 B 26 3% ) AUC
9 0.834(95%CI:0.870~0.998) , WK 5,
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Figure 4 ROC curve of parameters of transvaginal three-dimensional ultrasound for distinguishing mild and moderate adhesions
5 ZRNEZHRBERGSHREANPFESEEHEMN ROC Mk

Figure S ROC curve of parameters of transvaginal three-dimensional ultrasound for distinguishing moderate and severe adhesions
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RI.ET.EV.VI.FI.VFI % 75 NEAEZHEE S
— i AUC 43918 0.790(95 % CT :0.606~0.973) |
0.778 (95% CI: 0.616 ~ 0.940),0.717 (95% CI ;
0.571~0.862),0.847 (95% CI: 0.739 ~ 0.955),
0.777(95% CI:0.642 ~0.912),0.754 (95% CI ;
0.615~0.893).0.799(95%CI :0.673~0.925) . Bk &5
Yol FE N ZMEES — B AUC 2 0.900

(95%CI:0.814~0.986), WL 6,

Pha~6 Sr2HAE R HPEREAS, 7~8 7 4 AE A B
PREAR, ROC il £k 2%, PILRILET, EV, VI, FI,
VFT % 5] 785 WA 25 52 P — W 5 47 /) AUC 43 5
0.809(95% CI:0.700 ~0.917).,0.829 (95% CI ;
0.725~0.934),0.741 (95% CI: 0. 606 ~ 0. 876) ,
0.712(95% CI: 0.579 ~ 0. 846).,0.795 (95% CI ;
0.684~0.906),0.781 (95% CI:0.658 ~0.904),
0.847(95%CI:0.743~0.952) , e & % 9| 7 &5 4 il
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0.994), WLI# 7.



P = A 7 N NI 3 3 FasHE el e 721 -
1.0 1.0 - 1.0 1.0 .
0.8 ] 0.8 :’JJ_'J 0.8f 0.8 :,.—K_‘_‘
20 0.6 — o | mos 0 0.6f e 0.6
= —u | B = —u =
0.4 — # 0.4 0.4 —- Bo.ar
- —_ VI
0.2 — " 0.2 0.2 — 0.2f
—sxl 0 V. - SHR
z 1 1 1 1 e 1 1 1 L . 1 1 1 1 a 1 1 1 1
0.0 0.2 0.4 0.6 0.8 LO 0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 04 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
LA HRE () ey HERE ()

6 ZRE-H#BENBRSHEINTFENRES

Figure 6 ROC curve of parameters of transvaginal three-dimen
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Figure 7
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Table 4 Parameters of transvaginal three-dimensional ultrasound imaging for pregnant and non-pregnant patients
(x*£s)
215 15185 PI RI ET(mm) EV(ecm?®) VI FI VF
I IR R 24 2.2840.50 0.7840.04 5.474+1.05 3.764+1.03 3.5840.71 24.31+4.96 0.91+0.28
RAE YR A 49 3.23£0.58 0.87£0.07 4.31£0.83 2.33£0.69 2.724+0.57 19.66+4.13 0.4940.14
t {8 6.866 5.836 5.133 7.035 5.578 4.226 8.575
P1{H <20.001 <20.001 <20.001 <20.001 <0.001 <20.001 <20.001
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Figure 8 ROC curve of parameters of transvaginal three-

dimensional ultrasound imaging between pregnancy and non-

pregnancy
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