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Intraoperative Neuromonitoring in Rectal Surgery

The potential benefit of ensuring patient safety has led to the widespread application of intraoperative
neuromonitoring in various surgical disciplines.

Surgical interventions in the small pelvis expose the autonomous nerve structures — particularly the
inferior hypogastric plexus, including the neurovascular bundle, which is close to the rectum, and the
splanchnic nerves — to the risk of damage. This includes complete severing of nerves and indirect
destruction of nerve fibers through traction, bruising or heat. Intraoperative nerve damage has been
identified as one of the main reasons for postoperative dysfunctions of total mesorectal excision
(TME), such as anorectal incontinence, voiding dysfunction and sexual dysfunction (Abdelli et al., 2017;
Lent and Junginger, 2011). These problems and solution approaches have been described in a growing
number of publications and have been examined in clinical studies for more than 30 years. Although
the reported damage rates vary considerably, they still seem to present a common problem. Until now,
scientists have been unable to prove any significant improvement by conducting studies on the
introduction and implementation of surgery which is gentle on the nerves and based on the visual
depiction of nerves as well as studies on robot-assisted surgery (Celantano et al. 2017).

Pelvic intraoperative neuromonitoring (plOM®) has the potential to decisively support the surgeon
in preserving deep nerve structures during surgical procedures in the small pelvis.

Clinical studies have shown that by combining electromyography (EMG) of the smooth muscles of the
internal anal sphincter (IAS) with intravesical pressure measurement, surgeons can examine a
sufficiently large area of the neural structures of the inferior hypogastric plexus in order to assess the
postoperative outcome also with regard to sexual functions (Kauff et al., 2013). By using pIOM®, the
surgeon can thus selectively stimulate the nerves in order to identify and protect relevant fibers as
well as to check and document their integrity. The impact of this measurement on the postoperative
outcome of TME patients has been examined in two prospective studies:

e Preserving anorectal function (Kauff et al., 2020)

The comparison of 23 patients who have been treated without and 29 patients who have been
treated with neuromonitoring has shown significantly reduced rates of incontinence for the
group treated with neuromonitoring at all 4 measuring points and up to 24 months after
surgery.

e Preserving urogenital function (Kauff et al., 2017)

The comparison of 42 patients who have been treated without and 43 patients who have been
treated with neuromonitoring has shown significantly reduced rates of voiding dysfunction
and significantly reduced rates of sexual dysfunction for the group treated with
neuromonitoring at all 4 measuring points and up to 24 months after surgery.

Other publications have also shown the feasibility and benefits of pelvic neuromonitoring for rectal
resection (Fang et al. 2015; Watega et al., 2017; Zhou et al. 2018).

Apart from rectal resection, plOM® can be used during all procedures in the deep pelvic nerve
structures, for example for treating deep infiltrating endometriosis or for other gynecological
procedures such as radical hysterectomy.
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The implementation of plOM® is described for both the ISIS IOM system and the C2 NerveMonitor
(Kauff et al., 2013, 2016, Kneist et al., 2013a, 2013b) and does not have any impact on the surgery. The
surgeon only uses the stimulation probe at critical points to examine the nerves, a technique which
can be compared to intermittent, localizing neuromonitoring of the thyroid (Kneist et al., 2015).

As surgeons measure the reaction of the smooth muscles in order to control the autonomous nerves,
a complete relaxation of the skeletal muscles improves the signal quality of the measurement. The
best results can be achieved during intravenous anesthesia with propofol (Heid et al., 2015).

Due to the continuous further development of the technology, plOM® can be used for all surgical
procedures. The long stimulation probe can be used during open and laparoscopic surgery and can
also be inserted through the anus. A specially adapted probe facilitates the application during robot-
assisted surgery (Schiemer et al., 2018a; Schiemer et al., 2018b).

More safety and a better quality of life for patients

In 2019, the developers of the plOM® technology received the

German Award for Patient Safety in Medical Technology. On DGBMT

behalf of the German Society for Biomedical Engineering in the
VDE (DGBMT) and the German Coalition for Patient Safety (APS), @

an independent body of clinicians, medical technicians and health B
economists evaluated the value of the technology for enhancing PAT'ET\IJ(-TI-IUEﬁglIJEwESRHElT

patient safety.
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