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Evaluation of the value and accuracy of the combined application of
TIC curve analysis and MFCA Doppler ultrasound in the
diagnosis of early and mid stage non traumatic
osteonecrosis of the femoral head*
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Abstract: Objective To evaluate the value and accuracy of contrast-enhanced ultrasound (CEUS) and
Medial Femoral Circulatory Artery (MFCA) Doppler ultrasound combined in the diagnosis of non traumatic
osteonecrosis of the femoral head (NONFH) in the early and middle stages. Method From October 2021 to
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October 2023, imaging data of 105 patients diagnosed with non traumatic femoral head necrosis through MRI
examination at Hai'an Traditional Chinese Medicine Hospital were collected. According to the staging criteria of the
Association Research Circulatory Osseous (ARCO), non traumatic femoral head necrosis patients were classified
into stages, with 67 cases in the Phase I group and 38 cases in the Phase II group. CEUS observes the morphology of
the enhanced area, perfusion defects, and uniformity of enhancement, and conducts quantitative analysis of the Time
Intensity Curve (TIC) curve to observe the quantitative parameters of contrast-enhanced ultrasound (Enhancement
Intensity (EI), Mean Transit Time (MTT), Ascending Slope (AS), and Descending Slope (DS)). Further Doppler
ultrasound examination of MFCA is performed on patients, and the peak systolic velocity (PSV) and end diastolic
velocity (End Dia) of MFCA are measured. Stolic Velocity (EDV), Mean Velocity (Vmean), Pulsatile Index (PI),
Resistive Index (RI), etc., calculate Blood Flow Volume (Q), and evaluate the blood supply to the femoral head. The
receiver operating characteristic curve (ROC) was used to analyze the accuracy of combining the observation
indicators of CEUS and the Doppler ultrasound indicators of MFCA in the early and mid stage diagnosis of non
traumatic osteonecrosis of the femoral head. Result The contrast-enhanced ultrasound (CEUS) results showed that
compared with stage II patients, stage I patients had a clearer morphology of the enhanced area, fewer perfusion
defects, and better uniformity of enhancement. The quantitative analysis of the TIC curve also showed consistent
results; The Doppler ultrasound examination results of MFCA showed that PSV, EDV, and Vmean were higher in
stage I patients than in stage Il patients, while PI and RI were higher in stage II patients; The blood flow (Q) of stage
I patients is higher than that of stage II patients; ROC curve analysis indicated that the sensitivity of CEUS for
diagnosing early and mid-stage NONFH was 84.2% (95% CI: 0.687, 0.940) and specificity was 88.1% (95% CI:
0.778, 0.947). The sensitivity of MFCA Doppler ultrasound blood flow indicators for diagnosing early and mid-stage
non traumatic osteonecrosis of the femoral head was 86.8% (95% CI: 0.719, 0.956) and specificity was 79.1%
(95% CI: 0.674, 0.881). The combined use of both methods yielded a sensitivity of 94.7% (95% CI: 0.823, 0.994)
and specificity of 91.0% (95% CI: 0.815, 0.966) in diagnosing early and mid-stage non traumatic osteonecrosis of
the femoral head. Conclusion The combined application of CEUS and MFCA Doppler ultrasound examination in
the early and mid stage diagnosis of non traumatic femoral head necrosis can significantly improve the accuracy of
diagnosis, showing better sensitivity and specificity than single imaging techniques.

Keywords: early to mid stage non traumatic osteonecrosis of the femoral head; time intensity curve; hip
circulation artery of femoral head; Doppler ultrasound; diagnostic value
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