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Continuous Stimulation Monitoring of the

Facial Nerve®

I. San

Fasial Sinirin Surekli Uyarimli Monitérizasyonu

Kulak ve parotis cerrahisi sirasinda fasial sinirin hasar gérmesi
hem cerrah hem de hasta agisindan hos olmayan bir durum-
dur. Bu gesit cerrahi sirasinda olusan fasial sinir hasari insiden-
si kesin olarak bilinmemesine karsin cerrahin bu bélgede sinir
hasari komplikasyonu olasiligr ylzinden baski altinda calistigi
bir gergektir. Fasial sinir monitdrizasyonu icin prob kullanimi
operasyon slresini uzatabilmekte ve kullanm zorlugundan
6turt cihazdan alinan faydayl azaltabilmektedir. Prob yerine
dril veya diger cerrahi aletlere takilarak ayni anda hem cerrahi
hem fasial sinir monitorizasyonu yapabilmeye olanak saglayan
adaptor, kulak ve parotis cerrahisi esnasinda kullanildi. Bu
adaptorin kullanim kolayliginin yani sira cerrahi stireyi kisaltti-
g1 ve glvenli bir calisma ortami olusturdugu goruldi.

Anahtar Soézciikler: Fasial sinir, monitorizasyon, kulak hastalik-
lari, cerrahi.
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Abstract

The damage of facial nerve during ear and parotid surgery is
an undesirable situation for both the surgeon and the patient.
Although the incidence of facial nerve damage in this type of
surgery is not precisely known, it is a fact that the surgical ope-
rations in this area are risky because of the possibility of facial
nerve damage. Use of probes for facial nerve monitoring co-
uld extend the operation time, and difficulties arising from the-
ir usage could lessen the benefits of this device. An adapter
which could be connected to a drill or another surgical instru-
ment instead of a probe, which enabled the surgery and faci-
al nerve monitoring at the same time, was used in the surgery
of ear and parotid. Apart from the ease of usage, this adapter
also shortened the operation period and, thus, provided a sa-
fer working ambient.
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Introduction

It is well-known that the use of facial monitor
during ear and parotid surgery decreases the possi-
bility of iatrogenic facial nerve damage. In the faci-
al monitoring technique used during an acoustic
neurinoma surgery in 1960’s, an assistant had to fe-
el the facial contractions manually when a nerve
was stimulated.! Handy-facial stimulators supplying
continuous direct current and operating on a sing-
le-use battery have been used in this practice re-
cently. Facial nerve damage related to these types
of stimulators has also been reported. Being not
sensitive enough, the device with facial sensor si-
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milar to today’s stimulators developed by Jako? in
the same period did not become popular. In the la-
te 70’s, on the other hand, the use of electromyog-
raphy has been reported. The device developed by
Jako was further improved by Silverstein who ad-
ded an ultra-sensitive motion sensor and a stimula-
tion probe to the device.3 In 1989, the same rese-
archer introduced an adapter capable of supplying
continuous electrical stimulation and suitable for
use with microsurgery devices.4

Materials and Methods

The Silverstein WR-S8 Facial Nerve Monitor Sti-
mulator was used in the surgeries of 78 otologic
and 13 parotid cases. Among the otological surge-
ries, there were 32 mastoid tympanoplasty, 41
tympanoplasty and 5 stapedectomy cases. The pro-
be was used in 42 of the all cases for facial stimu-
lation while an adapter capable of continuous sti-
mulation in the rest of the cases. Before starting the
operation, a sensor sensitive to muscular contracti-
ons was placed at the same edge of the mouth. The
sensor warned the surgeon either by a light or a so-
und alarm thus, the orbicularis oris muscle was ab-
le to perceive. A wire was fastened to the shoulder
of the patient by a self-sticking pad to earth the
electrical load (Figure 1). A separate cable in the
surgery site and a probe were used for the probe
stimulation. This provided the stimulation of the fa-
cial nerve under various currents. In the use of con-
tinuous stimulation adapter, on the other hand, a
hemostat - dissector was connected to the adapter
clips for the parotid surgery (Figure 2). During the
surgery of the ear, a drill was connected to one of
the adapter’s clip and a microsurgery device to the
other clip (Figure 3). The current was adjusted at 5
mA in the sections distant from the facial nerve. It
was decreased up to 0.1 mA while getting closer to
the facial nerve. During ear surgery uplift of the bo-
ne bridge, lowering of the facial ridge and cleaning
the perifacial mastoid cells were all performed by
means of this device. In the parotid surgery when
the cases had tumors especially extending towards
the posteroinferior, the surgeon took the advantage
of the device to expose the main trunk of the faci-
al nerve.
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Figure 1.  Proper placement of strain-gauge sensor in mouth.

Figure 2.

A hemostat-dissector was connected to the adapter clips for
the parotid surgery.
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Figure 3.

Results

The Silverstein WR-S8 Facial Nerve Monitor Sti-
mulator was used on all 91 patients in this study.
A continuous stimulation adapter was used in 49 of
the cases during the operation. Although it was ne-
cessary to interrupt the surgical operation to stimu-
late the facial nerve during the surgery with probe
the surgical operation and monitorization of the fa-
cial nerve were simultaneously accomplished in ca-
se of the use of a continuous stimulation adapter.
Because of this, the operation time extended in ca-
ses where the stimulator monitor was used for the
first time in association with inexperience of the
staff. However, in the subsequent operations, espe-
cially in cases where a continuous stimulation
adapter was used, the operation time did not ex-
tend; on the contrary, it enabled a fast and reliable
working facility. During the use of facial nerve sti-
mulator in a case, a problem with device charging
was encountered. In another case, some long-ac-
ting muscle relaxants were applied due to the chan-
ge of anesthesia staff and the device was out of use
within this period. No postoperative facial paresis
or paralysis related to electrical stimulation was en-
countered in the cases.

A drill was connected to one of the adapter’s clip and a microsurgery device to the other clip.

Discussion

Although iatrogenic facial paralysis during ear
surgery has been reported to change between 0.6%
and 3.6%, the rate of facial weakness in parotid sur-
gery changed between 13% and 62.3%.56 Such faci-
al paresis or paralysis, which are likely to be enco-
untered, is not a desirable situation both for the
surgeon and the patient. It is also a medicolegal
problem.

Although most surgeons suggest that the practi-
cing surgeons should apply the facial monitorizati-
on routinely to all patients in the hospitals where
residents were included, this is not true for experi-
enced surgeons. There exists a broad consensus
among the surgeons on the use of facial stimulator
for the repair of internal auditory canal, cerebello-
pontine angle and cranial base tumors, vestibular
neurectomy, congenital aural atresia.s

Though the use of facial nerve stimulator during
surgery has been reported to decrease the possibi-
lity of facial nerve damage, extended operation ti-
me due to the technical difficulties and inexperien-
ce of the operation room staff is a handicap of this
device. Necessary interruption for facial stimulati-
on of the nerve also decreases the efficacy of this
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device. Therefore, the continuous warning adapter
WR-S8 Facial Nerve Stimulator/Monitor developed
by Silverstein could be used, and it enables facial
monitoring without interrupting the operation.

Except for the first cases of 91 surgical procedu-
res where the Silverstein WR-S8 Facial Nerve Stimu-
lator/Monitor was used, it was observed that the
operation time did not extend but decreased during
the operation of the cases where a continuous sti-
mulation adapter was used. There was no facial pa-
resis or paralysis in our cases. In the studies of Ter-
rells where the parotid surgery series are very large,
it has been reported that the use of uninterrupted
facial monitorization decreased the rate of paresis
significantly.

Silverstein reported the lamella thickness of the
bone on the facial nerve as 1 mm when an electri-
cal current of 1 mA was sufficient to stimulate the
facial nerve. In practice, a current of 1 mA refers to
approximately 1 mm of the bone thickness. This fe-
ature is an important point to identify the facial ner-
ve and thin the bone lamella on it.!

All authors are of the same opinion that even
the most successful facial monitorization conditions
are not equal to the fundamental surgical techniqu-
es and are less important than not knowing the co-
urse of the facial nerve in the temporal bone. Aut-
hors also agree that lack of a monitorization proce-
dure is rather more preferable to a misconducted
facial monitorization.13457

In conclusion, the benefits of continuous war-
ning monitorization of intraoperative facial nerve
may be listed as:

1. Enabling a reliable operation condition by
shortening the surgery time,

2. Early identification of the facial nerve in the
soft tissue, bone or tumor,

3. Warning the surgeon in case of an unexpec-
ted facial stimulation,

4. Identification of the facial nerve exhibiting
anatomic variation or displaced by tumors.
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