possible within one minute.
Trainees are first acquainted with each task with
live video. After familiarization, the camera mode is
switched to only generate static views. The trainee
must then verbally request either an “AP” to see a
still image from the top camera, corresponding to a
antero-posterior fluoro shot, or a “Lateral” to see a
still image from the back camera. The static images
remain visible until a new image is requested, which
immediately replaces the old image. Scoring was
standardized across all tasks. Each correct pin
placement or shaft position received 100 points, but
each requested image deducted 10 points from the
total score. Subjects performed each task three
times. Afterwards each trainee completed a survey.
Our hypotheses were:
1. Task performance improves with practice;
2. Trainees perceive that the task was helpful
to improve their surgical skill.
Six post-graduate year one, male orthopaedic residents participated in the experiment. These trainees
were also introduced to a more realistic surgical
simulation involving the reduction and fixation of a
tibial plafond fracture on the same day.
RESULTS AND DISCUSSION
The average scores for the horizontal peg-in-hole
tasks were 511, 638 and 723 for the three respective
trials. The average scores for the vertical tasks were
403, 503 and 572. For the angle task, averages were
800, 930 and 930. A general linear model of performance on the horizontal task as a function of order and participant with order as a covariate and
participant as a random variable indicates a significant linear improvement with repetition: F(1,11) =
8.21, p = 0.015, with a model adjusted R-square of
24.9%. A similar model of vertical task performance also shows a significant linear improvement
with repetition: F(1,11) = 9.16 , p = 0.012, with a
model adjusted R-square of 88.45%. A similar
model did not lead to a significant linear improvement with repetition for the angle task.
The six questionnaire items generally yielded inconclusive findings. The respondents found that

movements were moderately similar to a previously
reported, more realistic tibial plafond fracture simulation[6] (four 3’s and two 4’s) on a 5-point scale
with 5 being very similar. Responses to whether the
dexterity requirements were similar were widely
varying, ranging from 1 to 4 with a mean of 2.5 and
standard deviation of 1.05. The participants moderately agreed that practice with the simulator would
improve their performance on the more realistic
simulator or real surgery (each 3 on a 5-point scale
with standard deviations of 0.8 and 0.6, respectively). Five out of the six participants felt that scoring
the simulator as a game enhanced their experience.
CONCLUSIONS
The results support the hypothesis that task performance improves with practice. The residents were
moderately convinced that experience with the box
trainer would improve performance with the more
realistic tibial plafond facture simulator. Combining
our positive results with the benefits of a low-cost,
radiation free simulator demands further study. In
addition, this low-fidelity simulator, once validated,
may play an important role in basic orthopaedic
trauma skill assessment (similar to the FLS trainer
in General Surgery).
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