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Fig. 1. Angiographic findings of a repre-
sentative rabbit.

A. Ascending aortogram showing the
anatomic relationship of supraarotic
major branch vessels. Right brachio-
cephalic artery (thick arrow), left com-
mon carotid artery (small arrow) (B)
Right common carotid arteriogram of a
rabbit. The external carotid system pre-
dominates over the internal carotid sys-
tem (large arrow). Fine middle cerebral
artery branches are noted (small ar-
TOWS).
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Fig. 2. A selective angiogram of the right internal carotid artery.

C

A. An azygos anterior cerebral artery or anterior communicating artery (thick arrow) is noted on the frontal view.
B. A posterior communication artery (thick arrow) is noted on the lateral view. Thin branches of right middle cerebral artery
(MCA) (thin white arrows) and a large ophthalmic artery (thin black arrows) are noted.

C. Branches of the MCA are not filled after embolization.
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Fig. 3. Finding of diffusion-weighted image (DWI) obtained 1 h after arterial occlusion in all subjects. A wedge-shaped, high-signal
lesion is noted in every case except for the last two subjects, which showed DWI high signal lesion in the following imaging.
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Fig. 4. A graph showing a chronological change of signal-inten-
sity ratio (SIR) on diffusion-weighted images. The SIR in-
creased gradually till the end of the experiment (6h after arteri-
al occlusion). The SIR change of T2WI is demonstrated in a
shaded line.

Fig. 5. A graph showing a chronological change of relative ap-
parent diffusion coefficient. The ADC gradually decreased un-
til the end of the experiment (6h after arterial occlusion). The
SIR change of T2WTI is demonstrated in a shaded line.
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Fig. 6. Findings of chronological signal change of a representative slice. The area of initial ischemic lesion on diffusion-weighted
image (DWI) shows gradual increase of its signal intensity with lapse of time (first row), Corresponding apparent diffusion coeffi-
cient (ADC) change is noted on the serial ADC map (second row), A subtle high signal change is suggested on T2-weighted image
(T2WI) at the later phase of the experiment (third row).
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Fig. 7. A scatter gram showing the correlation between the sig- Fig. 8. A scatter gram showing the correlation between the rel-
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and the SIR of T2-weighted image. There is a positive correla- tio of T2-weighted image. There is a negative correlation be-
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Purpose: The aim of this study was to develop a new middle cerebral artery occlusion (MCAO) model in rab-
bits using a less invasive, endovascular interventional technique. The new animal model’ s technical feasibility
and its success in producing lesions was evaluated using magnetic resonance imaging (MRI).

Materials and Methods: Ten rabbits were used to develop the MCAO models using a transfemoral catheter-
based technique. After catheterization of the common carotid artery, a microcatheter was introduced coaxially
through the catheter to cannulate the internal carotid artery and to embolize the MCA with polyvinyl alcohol
particles. We evaluated how successful we were in selecting the vessels, catheterization, embolization, and al-
so evaluated how many of the animals survived until the end of experiment. Diffusion-weighted imaging
(DWI) and T2-weighted imaging (T2WI) were performed in one-hour intervals to monitor the ischemic lesion
for a total of six hours following successful occlusion of the target artery. The relative volume of the lesion was
calculated as a hemispheric lesion volume (HLV, %). The signals of the lesion and contralateral normal brain
(control) were measured in each image at every time point. Lesion-to-control signal-intensity ratio (SIR) of
DWI, and T2WI were obtained together with relative apparent diffusion coefficient (rADC).

Results: Catheterization and embolization of the internal carotid artery were successful in all 10 rabbits, which
showed relevant lesions on MRI. All rabbits survived until the end of the experiment. The HLV (meant stan-
dard deviation) was 35.7+ 14.6%. The relative ADC was 0.80+ 0.13. The lesion signals on DWI and T2WI
showed a gradual increase as time passed, while the ADC value of the lesion gradually decreased (p < 0.0001).
Conclusion: The rabbit MCAO model using an endovascular interventional technique is technically feasible,
and provides a reproducible lesion in the target arterial territory. MRI successfully revealed a typical finding of
acute cerebral infarction. This model is also believed to be suitable for the MRI investigation of acute cerebral
ischemia.
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