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BACKGROUND

« Cadavers have a high cost, potential
iInaccuracies in tactile feedback and
limited durabillity.

* lonizing radiation used in live fluoroscopy
can damage DNA. fellows typically
receive about 31% higher radiation doses
than a fully trained physician. [1]

*46% of pain fellows in the US felt a lack
of sufficient case volume for effective
training in spinal cord stimulator (SCS)
procedures as of 2017. [2]

« 3D SCS simulator training systems offer
unlimited practice, no radiation exposure,
and immediate feedback, potentially
addressing the gap in procedural training.

OBJECTIVE

This pilot study aimed to examine the
effectiveness of a spinal cord stimulator
(SCS) simulator training system in
Improving the confidence of pain fellows
In SCS placement.

METHODS

5 physicians (neurologists,
neurosurgeons, and an anesthesiologist)
completed a 10-item survey regarding

their confidence in various aspects of SCS

placement and their opinions on how

effective SCS models were for educational

purposes (Table 1). After placing SCS
leads using the SCS simulator (Figure 1),
the physicians took the same survey

again. The Mann-Whitney U test was used

to determine if there was a significant
difference Iin total scores pre and post-
simulator training. The software PAST
(PAleontological STatistics) was used for
statistical analysis.
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RESULTS

« All 5 participants had a 38% statistically
significant increase in survey scores before
and after the intervention (mean: 4.2 vs. 6.2, p
= 0.0055).

« With regards to each item of the survey,
participants had a significantly increased
confidence in driving leads (2.6 vs. 5.2, p =
0.008) and in overall technical skills for the
SCS procedure after the training (2.8 vs. 5.2,
p =0.0188).

* The other eight survey items were not
statistically significant (p > 0.05). See Figure
2.

DISCUSSION

* Another 14-physician study found that the mean
confidence levels improved by 71.4% for
Interlaminar epidural access and 306% for SCS
placement. (this study was 86% increase In
their procedural confidence) [3].

* Although the high cost of the simulation device
($50,000) may be prohibitive, affordable 3D
spine phantoms can be made for around $13
[4].

« SCS simulator training systems have the
potential to mitigate the impact of limited SCS
case volumes

» diminish reliance on educational initiatives
provided by SCS manufacturers

* broaden the accessiblility of SCS treatment
options for patients

Q1 Inserting epidural needles

Q2 Driving leads

Q3 Interpreting X-rays

Q4 Anatomical variations

Q5 ldentifying landmarks

Q6 Ensuring correct lead placement

Questionnaire item

Q7 Procedure in a real setting

Q8 Overall technical skills

Q9 Training was valuahle?

Q10 Replicated real-life challenges?
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FIGURE 2: Pre- and post-simulator
mean confidence levels regarding
spinal cord stimulator placement.
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1 How confident are you In inserting epidural needles for SCS?

2 How confident are you in driving leads for SCS?

3 How confident are you In interpreting simulated X-rays during the
orocedure?

4 How well do you feel you can navigate challenging anatomical

variations like scoliosis, obstructions in the epidural space, etc.?

How confident are you in identifying key anatomical landmarks during
the procedure?

6 How confident are you In ensuring the correct placement of the lead?
How prepared do feel to perform an SCS procedure in a real clinical

! setting?

g How confident are you in your overall technical skills for the SCS
procedure after the training?

9 How valuable do find the stimulator training for enhancing your
orocedural skills?

10 How well do you feel the stimulator replicates real-life SCS procedural

challenges?

TABLE 1: Pre- and post-simulator training guestionnaire.
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FIGURE 1: Spinal cord stimulator implantation simulator. A: A visual display
of simulated fluoroscopic images emulating a virtual C-arm. B: A puncture
pad with an anatomically correct spine underneath. C: Computer box.
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CONCLUSION

This pilot study shows that the utilization
of simulated neuromodulation training is
a viable means of augmenting
neuromodulation education by increasing
physician’s confidence in aspects of the
SCS placement procedure. The extent to
which simulator training improves
procedural skills in a real-life SCS
placement needs to be investigated
further.
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