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Dynamic Mri in Femoral Head Osteonecrosis: Chicken Model
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Osteonecrosis of the femoral head (ONFH) was thought to occur as the result of increased intramedullary pressure (IMP) and
reduction in blood flow. Ficat [1] postulate that disturbance osseous microcirculation with intramedullary stasis can be a common
pathway to initial the ischemic process of the disease. Accordingly, assessment of intramedullary perfusion of the proximal femur
may be a key to understand the hemodynamic changes of ONFH. Many investigators have tried to induce ONFH in various animal
models but failure. Recently, Cui and colleagues [2] successfully induced ONFH in a chicken model by injection of high-dose
corticosteroids. Accordingly, we have successfully reproduced this experimental model in our pilot study. In this project, we aim to
understand the course of steroid-induced ONFH in relation to IMP and correlate these results with dynamic contrast-enhanced MR
imaging (DCE-MRI) and histological findings; and to compare the homodynamic changes relating to the outcome of ONFH treated
without and with core decompression monitoring by DCE-MRI. A total of 100 White female Leghorn chickens (age, 25 weeks) will
be adopted in our experiment (1st year, n=30; 2nd year, n=40; 3rd year, n=30). All chickens will be divided into three age-matched
groups. Chickens in groups A and B will receive methylprednisolone 3mg/kg IM daily. Group A chickens will be employed to test
the outcome of core decompression. Group B chickens will be used for observation in pathophysiologic changes of ONFH in
steroid-induced chickens in a natural course. Group C will act as a control for IMP measurement. In Group A (n=40), each subgroup
of 20 chickens will receive IMP measurement and core decompression at week 12 (subgroup Al) and week 18 (A2) after daily
steroid injection, respectively, at one time point. Follow-up DCE-MRI will be performed in week 18 and week 24 (sacrificed) for
subgroup Al, and week 24 and week 30 (sacrificed) for B1. In Group B (n=40), each subgroup of 10 chickens will receive
DCE-MRI at week 12 (B1), 18 (B2), 24 (B3), and week 30 (B4), respectively, after daily steroid injection. Chicken in each group
will be sacrificed after MRI study. In Group C (n=20), no steroid-treated injection will be performed; each subgroup of 10 chickens
will receive IMP measurement at week 12 (C1) and 18 (C2), respectively. After the IMP measurement, chickens in subgroup C1 and
C2 will be sacrificed at week 18 and week 24, respectively. All groups of chickens will receive baseline (week-0) and follow-up
DCE-MRI studies. DCE-MRI T1-weighted images, 300/12 (TR/TE), will be obtained at 12-sec intervals for 7minutes synchronously
after intravenous bolus injection of gadopentetate dimeglumine on a coronal plane. We expect that DCE-MRI will be able to assess
the course of intramedullary hemodynamic changes of ONFH in relation to IMP treated without and with core decompression.



