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Kidney exchange problem: Providing a cycle-chain model

M. Setak, M. Samadi, H. Karimi

ABSTRACT

One of the usual concerns of renal Patients is finding a compatible kidney. In recent years several
countries have set up policies that allow exchange of kidneys between two or more incompatible patient-
donor pairs. These policies lead to what is commonly known as kidney exchange programs. In kidney
paired donation programs, patients with living but incompatible donors (referred to as patient-donor pairs)
are able to exchange kidneys with other such pairs in a centrally organized clearing house. Exchanges
involve arranging two or more pairs in a cycle, where the donor from each pair gives to the patient from
the next pair. Also, a so called altruistic donor can be used to initiate a chain of transplants, ending on a
patient on waiting list. In current paper, an integer programming model of kidney paired donation is
provided, which the cycles and chains are considered simultaneously. This model is solved for some
complications with different dimension and length of chains and cycles by CPLEX solver. As which is
expected, the results show a direct relation between number of transplantations with number of altruist
donors, patient-donor pairs and the length of chains and cycles.

KEYWORDS

Kidney exchange problem, integer programming, cycle-chain model, healthcare.
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