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Diagnostic efficiency of HSG imaging features and clinical characteristics in diagnosing
intrauterine adhesions
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[Abstract] Objective: To explore the diagnostic value of the imaging features of hysterosalpingography (HSG) combined with
clinical factors for intrauterine adhesions (IUA) , and to evaluate its diagnostic performance in different types of [UA. Methods: A
retrospective analysis was conducted on the clinical data of patients with suspected IUA who underwent diagnostic HSG at the
Department of Intervention Radiology, Women” s Hospital of Nanjing Medical University, between January 2019 and October 2024,
and subsequently completed hysteroscopy. This cohort included 282 patients suspected of TUA (including 164 with preoperative three-
dimensional ultrasound data). Univariate analysis was conducted to evaluate HSG imaging features, including the number and location
of filling defects, tubal occlusion, and uterine cavity morphology, as well as clinical characteristics such as history of intrauterine
procedures, abortion count, and menstrual flow reduction, etc. Variables demonstrating statistical significance (P < 0.05) were
subsequently included in multivariate ordinal logistic regression analysis to identify independent predictors. Receiver operating
characteristic (ROC) curve analysis was performed to evaluate the diagnostic and classification value of combined HSG imaging
features and clinical factors for IUA. This value was further compared with that of three-dimensional ultrasound. Results: Hysteroscopy

confirmed TUA in 251 cases (89.0% ) , who were further categorized according to the American Fertility Society (AFS) classification
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system into no IUA (n=31), mild TUA (n=64) , moderate ITUA (n=129) , and severe IUA (n=58). The predictive factors of clinical

features including induced abortion and imaging features including uterine filling defect were screened. For the diagnosis of IUA , the

area under the receiver operating characteristic curve (AUC) was 0.920, with a sensitivity of 87.3% and a specificity of 80.7%. The
AUC values for diagnosing mild IUA and severe IUA were 0.704 and 0.786, respectively, with sensitivities of 46.9% and 77.6% , and

specificities of 87.6% and 65.2%. In comparison, three-dimensional ultrasound has shown a sensitivity of 81.4% and a specificity of

68.4% for diagnosing IUA. Conclusion: The combination of HSG imaging features and clinical features through multi - parameter

indicators can effectively diagnose IlUA and demonstrate good discriminatory efficacy for distinguishing between mild and severe IUA ,

and serves as a reliable tool for non-invasive screening while providing a basis for clinical stratified management.
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A: Central filling defect and tubal obstruction. B: Cornual filling defect and intrauterine filling defect. C: Uterine cavity deformity. D: Peripheral fill-

ing defect.
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Figure 1 HSG imaging features
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Table 1 Univariable analysis of clinical characteristics
No adhesion Mild adhesion Moderate adhesion  Severe adhesion
Indicator (n=31) (n=64) (n=129) (n=58 ki r
Age(years,x £ ) 32.5+0.7 324 +0.5 33.0+04 32.0+0.6 0.722 0.539
BMI[kg/m*, M(Pss, Pr5) ] 22.7(20.4,24.6)  22.2(20.3,25.00  23.0020.7,24.9)  22.1(20.5,24.8) 2.061 0.560
Prior abortion[n(%) ]
=1 time 22(71.00 45(70.3) 108(83.7) 53(91.4) 11.386 0.010
=2 times 12(38.7) 24(37.5) 63(48.8) 30(51.7) 3.704 0.295
=3 times 5(16.1) 11(17.2) 25(19.4) 12(20.7) 0418 0.936
Uterine procedure[ n(%) ]
Polypectomy 6(19.4) 14(21.9) 16(12.4) 9(15.5) 3.161 0.367
Other uterine surgery 3(9.7) 6(9.5) 7(5.4) 3(5.2) 1.778 0.620
Obstetric history[n(%) ]
Nulliparity 20064.5) 42(65.6) 70(54.3) 33(56.9) 2.816 0.421
Vaginal delivery 7(22.6) 12(18.8) 38(29.5) 18(31.00 3.400 0.334
Cesarean section 4(12.9) 10(15.6) 21(16.3) 7C12.1) 0.684 0.877
Clinical symptom[7(%) ]
Hypomenorrhea 9(29.0) 21(32.8) 71(55.00 35(60.3) 16.473  <0.001
Infertility 5(16.1) 35(54.7) 46(35.7) 16(27.6) 16.764  <0.001
Pelvic pain 2(6.5) 4(6.3) 7(5.4) 4(6.9) 3.726 0.293
R2 FEFHERRZRSN
Table 2 Univariable analysis of imaging characteristics
No adhesion ~ Mild adhesion ~ Moderate adhesion ~ Severe adhesion
Indicator (n=31) (n=64) (n=129) (n=58) K P
lrregular uterine contour[ (%) ] 8(25.8) 37(57.8) 76(58.9) 25(43.D) 13.687 0.003
Irregular contrast pooling[n(%) ] 10€32.3) 25(39.1) 66(51.2) 22(37.9) 5915 0.116
Abnormal uterine shape[ n(%) ] 4(12.9) 6(9.4) 21(16.3) 13(22.4) 4.145 0.246
Number of filling defects (n(%)]
Single 11(35.5) 40062.5) 64(49.6) 24(41.4) 8.290 0.040
Multiple 1(3.2) 13(20.3) 58(45.0) 34(58.6) 37.671  <0.001
Location of defects[n(%) ]
Peripheral 6(19.4) 36(56.3) 79(61.2) 24(41.4) 20.678  <0.001
Central 4(12.9) 17(26.6) 43(33.3) 34(58.6) 23.107  <0.001
Tubal occlusion[n(%) ]
None 26(83.9) 38(59.4) 85(65.9) 28(48.3) 11.973 0.007
Unilateral 4(12.9) 24(37.5) 40(31.00 19(32.8) 6.108 0.106
Bilateral 1(3.2) 2(3.1) 4(3.1) 11(19.0) 19.346  <0.001
#*3 B EEBF Logistic 1
Table 3 Multivariable ordinal logistic regression analysis
Indicator B SE Wald ¥ P OR 95%CI
Hypomenorrhea 1.330 0.359 13.767 <0.001 3.782 1.874-7.637
Infertility 1.133 0.368 9.472 0.002 3.105 1.508-6.383
Multiple filling defects 1.337 0.635 4.429 0.035 3.807 1.096-13.236
Bilateral tubal occlusion 1.635 0.546 8.971 0.003 5.128 1.759-14.974
Peripheral filling defect 1.887 0.602 9.840 0.002 6.606 2.029-21.462
Central filling defect 2.497 0.629 15.784 <0.001 12.147 3.544-41.677
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Table 4 Diagnostic efficacy of integrated HSG imaging features and clinical characteristics for IUA

Indicator AUC 95%C1 P Sensitivity (%) Specificity (%)
No adhesion(n=31) 0.920 0.868-0.973 <0.001 87.3 80.7
Mild adhesion(n=64) 0.704 0.629-0.779 <0.001 46.9 87.6
Moderate adhesion(n=129) 0.687 0.625-0.748 <0.001 50.4 78.4
Severe adhesion(n=58) 0.786 0.727-0.846 <0.001 77.6 65.2
1.0 2.4 HSG #R 4 AEBR A0 R 4542 B = 2 A8 5 5 B

AR T L
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Figure 2 The ROC curve of HSG imaging features com - N e e v
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Table 5 Consistency comparison of IUA diagnosis between HSG and 3D ultrasound (n=164)
3D ultrasound HSG combined with clinical features
Gold standard — ; — ; Total
Positive Negative Positive Negative

Hysteroscopy IUA 118 27 127 18 145
Non-TUA 6 13 4 15 19
Total 124 40 131 33 164

=6 HSCHABIRKFHES 4B ISHT IUA BIRIRE LLAR B A . H AT HSG X i O I8 i B A 7 AL RE
Table 6 Diagnostic performance of HSG combined with B35 949 T % TUA 138 H i % B R T B4 1)
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Method oy oty ooy HSG ARSI A W PR VAT TUA R R
HSG-CF 87.6 789 969 455  86.6 TS, DU IE— 2 32 & HSG XT TUA [ &
3D ultrasound ~ 81.4 684 952 325 799 BE. ROC 45 R BH H X6 TUA 1Y RBUE (87.3%) 5%
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