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Abstract

Ophthalmic surgeries are conducted essential ly based on microsurgery techniques
Surgeons are forced to perform such complicated actions as to operate machinery by
moving their both limbs while taking seated postures with their eye being kept to
look into a microscope. While it has been many years since the microsurgeries become
established, there has been no research on a study on working postures or physical
fatigues of surgeons. We investigated working postures of microsurgeons through an
ergonomic approach in an attempt to pursue “such an ideal posture to cope with a
microsurgery as brings a less fatigue.”

Three surgeons conducted vitreous surgeries at the Hospital of University of
Occupational and Environmental Health Japan. Their working postures were investigated
by means of the following 4 types of objective methods: measurement of body pressure
distribution, measurement of pelvic tilt angle, the status of a contact of surgeon’ s
both elbows on two elbow-rests of the chair by a newly developed automated detecting
system and videography capturing a posture froma lateral view. Questionnaire surveys
on the degrees of fatigue were conducted on the surgeons before and after the surgery.

The surveys showed that body pressure distributions varied depending on surgeons



involved, while pressures on the ischial tuberosity of all the surgeons exceeded the
value of 256mmHg that is the maximum value of the pressure sensor. The pelvic tilt
angles ranged from -11.7 to -15. 0 degrees showing variance among surgeons, although
they were seen to take such postures during the surgery as posed relatively less
physical burdens. In terms of surgeon’ s elbow contact on the elbow-rest, the contact
rate was quantified by means of the automated elbow-contact sensing system. I[ts
usefulness was affirmed. Different levels of difficulty level was clearly reflected
on variance in the contact level. A less experienced surgeon tended to use the
elbow-rest less frequently by reason of their unfamiliarity. We have a plan to
hereafter suggest them to use the elbow-rest, leading to their self-awareness of its
benefit for more reliable surgery. Education on the working postures can lead to an
improved performance of the surgeries

Based on the analysis of the dynamic images by video recording, the working postures
of the surgeons were successfully divided into 7 types. The questionnaire surveys
on fatigue showed that surgeons tended to develop feelings of fatigue on eyes, neck,
shoulders, lumbar, buttocks, and thighs. This fact correlated positively with other
measured results.

The investigation this time revealed that an ophthalmic microsurgery forces a
surgeon in attendance to take a working posture that imposes a burden on his or her
buttocks. Hence, it was necessary to advise those surgeons to regularly change their
seating postures and to train them on how to adjust them (ways of seating) along with
improvement of chairs used for the particular purpose. As one of the measures for
lower ing burdens on the buttocks, a trial version of chair to be used by ophthalmic
surgeons was developed and evaluated. It came to light that, compared with a
conventional chair, awider area was contacted by the buttocks on the chair, resulting
in a decreased average pressure.

Working postures of surgeons during operations vary greatly from surgeon to surgeon.
This fact derives from the difference in educational career and experience of surgeons
as well as in preference of equipment for surgery operations. This research
investigated this state of things, clarifying the impact of working postures on

surgical performance.



