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As compared to the other clinical resources deployed on the
hospital floor, resources associated with the operating room
(OR) are costly and scarce.
Critical medical interventions
are performed to handle life
and death situations in operating rooms. From a business
point of view, it is indicated
that while ORs generate 42%
of the hospital revenues they
are also one of the major cost
centers. All these factors point
out the importance of the fact
that improving the efficiency
of the ORs is a critical aspect
for successful financial management of any hospital. Improved planning and scheduling helps improving efficiency
of the OR via optimization of
limited resources and better
manage ever increasing workloads. In this study, a model is
developed for scheduling elective patients with respect to the

operating room, surgical resources, and downstream post
anesthesia care unit. For this
model, non-deterministic surgical duration times are considered that encompass 10 different surgical specialties. The
model also features the dynamic sequencing rules that will be
used to break the tie between
delayed surgical procedures
competing for surgical resources. Based on the set of the
surgical schedules obtained, by
employing Mixed Integer Linear Programming (MILP) approach, a heuristic algorithm is
applied. Figure 1(a) presents
the typical flow of elective patients in the OR and downstream units and Figure 1(b)
provides the information on
flowchart of the constructive
heuristic approach based on
genetic algorithm that would be
used on deciding the starting
time of surgical operation.
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Solve the deterministic
version of problem with
respect to fixed set of
probable values of surgery
time in operating room

Using the combination of
elitist and roulette wheel
selection, choose the new
set of pool of solutions for
the next generation

Using the set of solutions
obtained from the previous
step, create the initial pool
for the first generation of
genetic algorithm

Use Monte Carlo simulation
to evaluate the fitness
function and the related
objective value of the
solution with assigning the
necessary coefficients for
penalizing the constraint
violation

Apply the two-point
crossover operator for a
recombination
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number of generation
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Apply the mutation operator

Declare the feasible
solution having the lowest
solution as the best
solutionrealization of the

Use the sequencing rules to
establish the priority of the
operations that need to be
deferred due to the
additional time required for
completing the previous
surgeries

Compare the different
sequencing rules with
respect to objective
function of the best solution
found under each rule
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