Initial experiences evaluating the hepatic arterial buffer response with DCE-MRI in healthy rats at 9.4T
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Introduction: In health, maintenance of total hepatic blood flow is achieved via close regulation of the relative contributions from the hepatic artery
(HA) and portal vein (PV). Reductions in portal flow are matched with compensatory increases in hepatic arterial flow — the hepatic arterial buffer
response (HABR)[1]. In cirrhotic patients this homeostatic mechanism is compromised, resulting in failure to maintain adequate hepatic blood
supply[1-3]. Recent work has shown that dynamic contrast enhanced MRI maybe used to assess liver haemodynamics[4,5]. An animal model of
cirrhosis in which liver haemodynamic changes could be non-invasively assessed following therapeutic interventions is of significant clinical value
and would also allow validation of DCE MR parameters using invasive Doppler ultrasound. This study reports the feasibility of DCE imaging for
liver haemodynamic assessment within a rat model at 9.4T, before and after modulation of the portal venous flow.

Methods: Experiments were performed on healthy male Sprague-Dawley rats (n=5, mean weight
280.3g). Animals were anaesthetised with halothane. Intravascular access was sited in a carotid vessel.
Laparotomy was performed and a silk ligature was placed loosely around the PV. DCE MR imaging was
conducted on a 94T Varian scanner. Data were acquired using a respiratory-gated T1-weighted
saturation-recovery spoiled gradient-echo sequence with centric-ordered k-space coverage. A slice was
selected from scout images that enabled good visualisation of the portal vein, aorta and a large volume of
hepatic parenchyma. The slice was
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However, we did not observe any significant increase in hepatic arterial flow
following portal venous ligation. Whilst this maybe due to the rat model itself, errors
in estimation of physiological parameters using the dual input single compartment
model should also be considered. In particular whilst we used a dilute slow injection
protocol, at 9.4T estimation of arterial input function may still have been influenced
by T2* clipping effects. Further work is underway to refine the acquisition protocol
and validate the MR derived flow changes with ultrasound Doppler measurements. In
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Table 1: Estimated parameters from the dual input single
compartment model. T(P<0.05)
Pre-PV Post-PV
ligation  ligation

conclusion, our preliminary study confirms that liver haemodynamic changes can be HA flow (ml/100g/ H_nn) 82.7 68.9

estimated using DCE MR imaging within a rat model at 9.4T. PV flow (ml/100g/min)t  175.7 27.5
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