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A preliminary study of reliability of impedance
measurement to detect iatrogenic initial
pedicle perforation (in the porcine model)

Abstruet Accidentul perforation of
the vertebral pedicle wull is a well-
known complication associated with
standard approach of pedicle screw
insertion, Depending on detection
criteria, more than 20% of screws
are reported misplaced. Serious
clintcal consequences, rom dyses-
thesia o paraplegia, although not
common, may resalt from these
misplaced serews. Many techniques
have been deseribed to address this
issue such as somatosensory evoked
potentals, electromyography. surgi-
cal navigation, ete. Each of these
techniques presents advantiges and
drawbacks, none 1s simple and
ergonomic. A new drilling tool was
evaluated which allows for instant
detection of pedicle perforation by
emission of variable beeps. This new
device 1s based on two onginal
prineiples: the device is integrated in
the drilling or serewing tool, the
technology allows real-time detec-
tion of perforation through two
independent parameters, impedance
vardation and evoked muscular con-
tractions, A preliminary animal
study was conducted 10 assess the
safety and efficacy of this system
based upon electrical conductivity.
A total of 168 manual pedicle dril-
lings followed by insertion of im-
plants were performed in I1 young
porcine lumbar and thoracic spines.
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The presence or absence of perfora-
tion detection, which defines the
rehability of the device, was corre-
lated with necropsic examination of
the spines. Using this protocol the
device demonstrated 100% positive
predictive value, Y6%, negutive pre-
dictive value, 100%, specifioity, und
97% sensitivity. Of 168 drillings
there were three (1.79%) lalse-nega-
tives, leading 1o 4 minor effruction,
granially in the mtervericbral disks,
nine (5.36% ) screw threads brench-
ing the vertebral cortex when
inserting screws, although prepara-
tion of the holes did not indicate any
perforution, 34 (36%) breaches de-
tected by the instrument and not
detected by the surgeon. These re-
sults confirm that the impedance
variation detection capability of this
device offers a simple and effective
means o detect perforation n ver-
tebral pedicle, prior to insertion of
pedicle serews, Due to the porcine
nerve root anatomy. 1t wils not pos
sible to evaluate the added benelit ol
cross-linking impedance und EMG
detection. A future climeal study
muy further explore the subject of
current study.
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