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    Abstract
Introduction Intracranial aneurysms are relatively common entities, with rupture being a largely unpredictable event associated with significant morbidity and mortality. While current treatment modalities are effective at addressing mature aneurysms, disrupting aneurysm formation would potentially avoid the need for more invasive treatments. To inhibit saccular aneurysm pathogenesis would likely require blunting of the complex inflammatory cascade in the arterial wall.
Mesenchymal stem cells (MSCs) are readily available cells found in adult tissues, such as bone marrow and adipose tissue, that have immunomodulatory properties and are immune evasive.1 They have been studied as potential treatments for many diseases associated with inflammation and have shown promise for clinical translation.2 While some studies have investigated MSCs as a treatment adjunct for aneurysms, none have examined their potential role in inhibiting aneurysm pathogenesis. We hypothesize that injecting MSCs IV will minimize the radiographic formation of aneurysms in a rabbit elastase-induced saccular aneurysm model by blunting the inflammatory process.

Materials and methods Thirteen New Zealand White Rabbits were randomly assigned to either control (n=5) or intervention (n=8) groups. All rabbits underwent right common carotid artery saccular aneurysm creation using approximately 35 units of elastase as previously described in this accepted and effective model.(3) At both the time of surgery and 14 days post-operatively, intervention group rabbits received an IV injection of 5 × 106 MSCs in 2 mL saline, while control group rabbits received 2 mL of vehicle. On day 28, the right femoral artery was cannulated in all rabbits and digital subtraction angiography performed. Aneurysm volume was calculated and compared between groups.

Results All rabbits tolerated the surgical procedures well with no peri-operative complications, and every procedure resulted in aneurysm formation. Mean volume of right common carotid saccular aneurysms in the control and intervention groups were 36.9 mm3 and 15.4 mm3, respectively. A Mann-Whitney U test was performed due to the heterogeneity of variances and found that the intervention group aneurysms were significantly smaller than control aneurysms (p=0.030).

Conclusion This is the first study investigating the ability of MSCs to inhibit the formation of saccular aneurysms. We postulate that the observed effects are secondary to MSC-induced inhibition of the initial inflammatory cascade of aneurysm pathogenesis. MSCs are known to have immunomodulatory effects in many other scenarios, either by migrating to a site of inflammation or by releasing factors from afar.4 It is unclear by which mechanism the observed effect is occurring, but these findings suggest that MSCs may perhaps be utilized for inhibiting aneurysm formation.
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