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The Ratio of Organ Volume to Blood Flow:Is it the Source
of the BUN Rebound Immediately After Hemodialysis?

Shuntaro Ishida*?,Noboru Saito*V,and Takao Saito*?

Objectives: The blood urea nitrogen (BUN) concentration may suddenly increase after
completion of hemodialysis (BUN rebound). This phenomenon is induced more intensely
after treatment with high elimination efficiency, such as treatment with increased blood
flow velocity. Instead of the conventional hypothesis of cell membrane resistance,
Schineditz and coworkers proposed a new hypothesis of idifferences in the ratio of water
volume (V) to blood flow (@) in various organs. We tested this hypothesis by in vitro
simulation and mathematical model analysis, and the results are reported.

Methods: Based on the assumption that urea is extremely small and is evenly distributed
in fluid throughout the body, we produced a pool solution containing 0.214 w/v# urea
and 1,160 ml of dialysate A stock solution having a total volume of 30 1, and used it
to simulate total body fluid at the beginning of dialysis. We then inserted circuits
simulating organs with the V/Q ratios of 20, 40, and 60 minutes, and performed
dialysis for 4 hours. We determined the concentrations of urea nitrogen in the pool
solution and at the outlet of each simulated organ at the end of dialysis and 15, 30, 45,
and 60 minutes after the completion of dialysis in order to monitor changes in the
concentrations at each site.

Results: The concentration was lowest in the pool solution {(30.3 mg/dl) at the end of
dialysis, and was higher in simulated organs with larger V/Q ratios. The concentration
in each simulated organ decreased with time after the completion of dialysis, but the
concentration in the pool solution increased so that the concentration in the entire system
tended to become uniform. The elevation of the concentration in the pool sclution can be
regarded as representing the BUN rebound in clinical seitings. Our mathematical model
analysis and the results of our simulation proved the validity of the hypothesis of
Schineditz and coworkers.

Conclusion: The hypothesis of idifferences in the ratio of water volume to blood flow
veloeity in each organi proposed by Schineditz and coworkers appears to be a cause of
the BUN rebound phenomenon after eompletion of dialysis.

Key words:BUN rebound, ratio of organ volume to blood flow, simulation and mathematical
analysis
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*® Department of Medicine, ltoigawa General Hospital





