
Surgical Metrics: Technique classification during
simulated surgical bowel repair

1 Introduction

The collision of computer vision and object detection within the surgical field has brought about an
explosion of ontological research to understand which techniques and decisions are correlated with
surgical success and improved patient outcomes. Can an expert surgeon be differentiated from a
novice resident just by noticing how and when certain tools are used? How do the tool choices reflect
their technique, and how do these differences correlate to outcomes?

Using annotations of surgical tool useage during a simulated surgical bowel repair, I will aim to
differentiate between two different suturing techniques which are known to correlate to a difference
in outcome. During bowel repair, the surgeons may use one of two suturing techniques: a running
suturing style where the surgeon places many interlaced sutures before cutting the suture threads, or
interrupted suturing style where a surgeon cuts the suturing thread after each suture placement.

2 Dataset:

2.1 Dataset Collection

I work with the Technology Enabled Clinical Innovation Lab at Stanford who collected the data in
2019 at the American College of Surgeons Conference. They simulated a surgical setting for over
200 participants (i.e. medical students, surgical residents, practitioners, and retirees) where they
simulated a surgical setting of a suture repair for two injuries (a small and large hole) in a porcine
intestine. During the procedure, the surgeons wore motion tracking sensors on their hands, and two
POV cameras recorded the surgical field. The simulation setup is shown below in Figure 1. After the
procedure is complete, the intestine is pumped full of water to a given pressure to determine if the
procedure was successful (no leak) or unsuccessful (leakage of water.

Post data collection, my lab identified key decisions that the surgeons made when repairing the
bowel. The decision I focused on was the difference in suture technique, interrupted or running which
are visualized in figure 2A. An interrupted suturing technique means that the surgeons will insert a
suture and immediately tie it off and cut the suture thread. The running technique employs a more
interconnected, interlaced approach where the suregon will place several sutures before tying it off
and cutting the suture. As shown figure 2B, the lower leak rate for those who chose the running
suture technique was shown to be statistically significant with respect to outcome. The intention with
this project was to see if we could identify which of the techniques the surgeons were employing.

2.2 Dataset Annotation

There are four tools used during the procedure: hemostat (a clamping tool), forceps (large tweezers),
scissors, and needle-driver (clamp to hold the suturing needle.) We defined 5 possible states the tool
could be in: 1) actively being used by the surgeon 2) Held by the surgeon but not in a position that it’s
usable (e.g. the surgeon is holding the scissors but currently tying a knot instead) 3) actively being
used by the assistant 4) Held by the assistant but not in a position that it’s usable 5) Lying inactive in
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