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Abstract

In a case of mechanical hemolytic anemia following surgical repair of type A aortic dissection, four-dimensional flow magnetic

resonance imaging revealed highly elevated turbulent kinetic energy in a stenotic lesion of a replaced ascending aorta. Our

findings suggest that turbulent kinetic energy evaluation enables the detection of the origin of mechanical hemolysis.
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Abstract

In a case of mechanical hemolytic anemia following surgical repair of type A aortic dissection, four-
dimensional flow magnetic resonance imaging revealed highly elevated turbulent kinetic energy in a stenotic
lesion of a replaced ascending aorta. Our findings suggest that turbulent kinetic energy evaluation enables
the detection of the origin of mechanical hemolysis.

Four-dimensional flow magnetic resonance imaging (4D flow MRI) has been developed to assess flow derange-
ment by visualizing pathlines. It can directly estimate turbulent kinetic energy (TKE) which is associated
with pressure loss caused by stenotic lesion.1 We hereby report a case of hemolytic anemia following aortic
surgery assessed by 4D flow MRI. Written informed consent was provided by the patient for the publication.

A 55-year-old woman with acute type A aortic dissection underwent ascending aortic replacement. The
patient developed hemolytic anemia 2 weeks post-operatively. Computed tomographic angiography suggested
two possible stenotic lesions, one was a kinked graft (Figure 1A) and the other was stenosed proximal
anastomosis (Figure 1B).

The patient underwent 4D flow MRI examination which revealed jet flow (Figure 1C) and highly elevated
TKE at the proximal anastomosis (Figure 1D) while no accelerated flow or TKE elevation was observed
at the kinking point. The patient underwent re-operation to repair the proximal anastomosis, which was
stenosed owing to inversion of the inner felt strip (Figure 2). Post-operative 4D flow MRI revealed smooth
laminar flow and TKE reduction (Figure 3). The hemolytic anemia resolved immediately.

In conclusion, 4D flow MRI is useful for assessing hemolysis after aortic surgery. Our findings suggest that
TKE evaluation enables the detection of the origin of mechanical hemolysis.

Legends

Figure 1: Computed tomographic angiography showed a kinked graft (A ) and stenosed proximal anastomosis
(B , arrow ). 4D flow MRI revealed jet flow (C, arrow ) and highly elevated TKE (D, arrow ) at the proximal
anastomosis, suggesting the severely stenosed proximal anastomosis as the cause of the mechanical hemolysis.

Figure 2: During re-operation, the proximal anastomosis was found to be stenosed owing to inversion of the
inner felt strip (arrow ).

Figure 3: Post-operative 4D flow MRI showed smooth laminar flow (A ) and TKE reduction

(B ) in the replaced ascending aorta.
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